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PREFACE 

on September 9-11, 1987, J. Krueger {Matrikeldirektoratet Copenhagen), in 
charge of OEPPE' S Application Commission II {cadastral mapping), and 
o. Kolbl {EPF-Lausanne), in charge of OEPPE'S Commission C {large-scale 
.mapping), assembled and organized a Workshop on cadastral renovation at 
ttie Swiss Federal Institute of Technology in Lausanne {Ecole polytechnique 
federale de Lausanne). Its aim was to create a forum for a detailed analy
sis of the problem of cadastral renovation in the different European coun
tries. Quite a few of the responsible managers of cadastral services of 
the concerned countries took part in the discussion. In total, 48 persons 
participated in this workshop, and no less than 35 papers were presented. 

As an intergovernmental organization, OEPPE gathers the greater part of 
the responsible offices dealing with cadastral survey, topographic map
ping, and the related topics. Therefore, OEEPE can be considered predes
tinated towards the above engagements. Furthermore, considering the pres
ent situation, there exists a genuine need to have a "platform" at dis
posal which allows a much deeper treatment of specific _problems in this 
field of work than it is normally the case at the various international 
congresses or symposia. However this special form of manifestation also 
requires a very careful preparation and an adapted guiding. 

The workshop was divided in three parts: 

1) Conceptual and legal aspects 
2) Technical aspects 
3) Realizations in the different European countries. 

One of the primary objectives of the surveying authorities is the develop
ment of reliable documents for planning; an important step forward came 
with the establishment of Land Informations Systems while large scale maps 
in general and cadastral surveys in particular still offer substantially 
the basic material for these objectives. The symposium showed that while 
cadastral survey undergoes deep modification, a great consistency can be 
observed between many European countries: as a characteristic example, Ger
many and Switzerland have the highest precision requirements concerning 
cadastral measurements. It also showed that, whereas a number of southern 
european countries were still engaged in the transformation of Napoleonic 
cadastre or «Franziszaischer Kataster» {introduced 1806 in the Austrian 
countries), Northern countries had made great progress in the establishment 
of Land Information Systems. In order to understand the various develop
ments, it is also necessary to consider the specific conceptual and legal 
aspects in the different countries. 

Finally, we hope the publication of these lectures, including a summary of 
the various discussions, might support a higher level of understanding for 
the diversity of the problems and might help the common efforts to create 
information systems which do meet the increasing requirements in a better 
way. 

Lausanne & Copenhagen 

June 1988 

0. Kolbl 

,,,. 
J. Krueger 
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REFORM OF THE CADASTRAL SURVEY IN SWITZERLAND 

summary 

zusammenfassung 

W. Bregenzer 
Federal Directorate of Cadastral Survey 

Berne 

The actual cadastral survey is based on the Swiss Civil 
Code of 1912 and is conceived as legal cadastre. This 
survey covers about 2/3 of the surface of Switzerland; 
however it does no longer completely satisfy today's 
information requirements. A new concept was therefore 
developed which foresees a numerical survey with an 
enlarged information contents. It also foresees a 
transformation in phases of the existing survey 
measurements and the enlargement of the information 
contents. To carry out this reform, photogrammetric 
techniques should be applied increasingly. 

Die heutige amtliche Vermessung (Grundbuchvermessung) 
basiert auf dem Zivilgesetzbuch von 1912 und ist als 
Rechtskataster konzipiert. Sie ist erst iiber ea. 2/3 
der Flachen der Schweiz fertiggestellt und vermag die 
heutigen Informationsbediirfnisse nicht mehr voll zu 
befriedigen. 

Die Neukonzeption sieht deshalb fiir die Zukunft eine 
numerische Vermessung mit einem erweiterten 
Informationsgehalt vor. Fiir die Umstellung bestehender 
Vermessungswerke auf Numerik und fiir die Erweiterung 
des Informationsgehaltes ist ein etappenweises Vor,gehen 
geplant. Die Photogrammetrie wird bei der Realisierung 
der Reform vermehrt zur Anwendung gelangen. 

1. The actual cadastral survey 

Legal basis 

The organization of the Swiss Survey Services of today was established at 
the beginning of this century and thus shows a strongly federalistic 
nature according to the historical development of the Swiss Federal State. 
The legal basis was given in 1912 by the Swiss Civil Law: it introduced 
the Federal Cadastral Register which shows comprehensively the private 
legal ownership rights on the ground and which provides up-to-date 
information on those rights. The plots of land must be entered and 
described in the Register. For this purpose a plan must be prepared 
showing the boundaries and the different uses of the land (e. g. houses, 
lakes and rivers, vegetation, etc. ) 

As a rule, the plan is produced through an official survey; it remains an 
integral part of the Register. Both plan and Register are continuously 
updated. Named ··cadastral Survey·· it was established mainly as a juridical 
cadastral survey. 



- 2 -

Elements of cadastral survey 

The geodetic basis is given by the triangulation of 1st to 4th order with 
1 to 2 control points per km2 (70'000 points on 41'000 km2) 
Required accuracy must satisfy the following limits: 

mean error mean error 
position heigth 

city areas ± 2 cm ± 2 cm 
agriculture areas ± 3 cm ± 4 cm 
sliding areas ± 4 cm ± 6 cm 

The 1st to 3rd order triangulations are executed by the Federal Office of 
Topography, the 4th order triangulation is part of the cadastral survey 
and is carried out by the Cantons. 

The general plan (or topographic plan) at 1:5'000 or 1:10'000 shows the 
situation, topography and vegetation; it is used for community
administration, regional planning, design of public works, etc. 

The cadastral plan 1:2 00, 1:500, 1:1'000 and 1:2'000 is the most important 
element. It is the basis of the Cadastral Register and is used at the same 
time for any kind of geometric information on the land use above, on and 
below the ground. 

2. Problems of the actual cadastral survey 

Today the cadastral survey covers only about 2/3 of the country. New 
solutions must be found in order to terminate the survey over the whole 
country within the year 2000. 

The actual survey consists of maps with distinct scales. However, more and 
more plans are needed in different scales with various information 
contents. The actual original plans furthermore suffer from physical 
ageing, and simply by wear and tear. Cultivable and building land is 
becoming scarce in our country, and thus asks for more information on its 
actual and legal conditions in order to ensure appropriate economic use 
and administration. This demand can no longer be satisfied by the actual 
cadastral survey. 

3 . The new concept 

An important project committee has been established in order to solve 
these problems. This committee has delivered its final report in the 
spring of this year. This report has then been submitted to various 
interested parties for comments and on from 1988 it is planned to proceed 
to the adoption of the different laws and regulations. We hope to conclude 
this phase within 1990. The new conception must take the following 
precautions into account: 

All existing and future surveys must be executed in a numerical way and 
the information contents should be extended to the following information 
levels: 

1. control points 
2 . soil cover 
3. single objects and line elements 
4. local names 
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s. ground property 

6_ easements rights established by 

legal rights established by law 

utility services 7. 
8. 
9. 

10. 
11. 

altitudes 
nature of use 
administative boundaries 

acts of men 

All these data must be continuously kept up to date. The data-output must 
be· very flexible, that is to say that the scale, size, figures and 

ontents of the plans have to be easily adaptable to the user's need. 
�he information levels can be combined in an arbitrary way. In this way 
levels 1 - 4 correspond to a general basemap, whereas levels 1 - 6 
correspond to the cadastral survey, and all levels together will give a 
multipurpose cadastre. 

The objective of the reform is to improve services for economic parties, 
administration and private persons. This means that the cadastral survey
system is to be keyed to a land information system, and that it has to 
serve as its basis. This is possible if the cadastral survey collects and 
controls these data, which secure the connection (co-ordinates) for all 
the other data inside and outside the cadastral survey. It goes without 
saying that modern electronic techiques are and will be used wherever 
possible (electronic distance measuring, data registration, data 
processing, computer-aided design). 

The fields for which cadastral-survey might primarily be used would be: 

- land Register 
- community administration 
- tax-administration 
- fire-insurance 
- regional planning, urban-planning 

The information-system should allow an extension into all directions, in 
such a way that it can be used by any other field. The corresponding 
interfaces must be at disposal. 

An experimental project will be started this year in which the cadastral 
register and municipalities will participate. 

4. Realization 

This new concept can be realized without major problems within a new 
survey. On the other side, considerable technical, economical and 
political problems might arise when existing surveys will have to be 
adapted. It is therefore planned to apply a phasewise realization for 
already existing surveys which will take into consideration the specific 
requirements and wishes of the municipalities. 

For the transformation of existing numerical surveys it will be possible 
to foresee a cadastral renovation which is a subject of the present 
workshop. 

/ 

And also, the survey of the still missing data will be in an appropriate 
way from the very beginning. 



- 4 -

5. Aspects of Photogrammetry 

The precision currently achieved by photogrammetric methods allows to 
consider these measurements equivalent to terrestrial measurements 
provided that the area does not show up major obstacles impairing the 
application of photogrammetry. Besides the new measurements, we foresee 
several possibilities to use photogrammetry fortherealization of that 
reform, as for example: 

- revision of the information level soil-cover 
- survey of the visible and signalized parts of the underground cadastre 
- survey and revision of the digital terrain model 
- control-point densification 
- establishment of orthophotos (for different applications, but also for a 

simplified survey in extensively used mountainous areas) 
- cadastral renovation (cf test Echallens of Prof. Kolbl) 

Up to now, our experience showed that the increasing application of 
photogrammetry as a method for data-acquisition can lead to very 
interesting solutions as from an economical point of view. It was possible 
to deflate the costs of about 30% in a recent application of that 
technique for 50 municipalities in the mountain areas of the Graublinden 
Canton. 

6 .  Perspectives 

The last decades have shown that users-requirements in cadastral plans and 
registers have increased enormously. The use of land has become much more 
intensive and land has become more and more a scarce commodity. This fact 
leads to an increase of public laws reducing property-rights. Up to the 
present, there is no information-system about this kind of property
restrictions. Moreover, plans of different scales, different contents, 
different sizes are in increasing demand by all kinds of users. 

We are convinced that the new cadastral survey will be able to fulfil the 
new requirements. In future the cadastral survey will increasingly assume 
a coordinative task as far as data of spatial references are concerned. We 
are convinced that the cadastral survey will fulfil in this way an 
economically important and useful task. 

_.,. 
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Di scus s ion after the conference of Mr . Bregenzer 

Waldbauer: 

Bregenzer: 

Jerie : 

Dale : 

Who will be responsible for the data bases 
the communities or the private companies ? 

the authorities, 

The Confederation makes laws and prescriptions.  Cantons are 
responsible for their application ; they supervise the work and 
control its accuracy and completeness.  
The surveying work is mainly executed by private surveyors. 
Cantons are free to decide whether they . want to install a cen
tral data base or if they prefer a decentralization of the 
data . 

In other countries, the task of collecting data is part ly dis
tributed among those who need them. 
A LIS is more than the mentioned 11 levels, it also contains 
socio-economic data. 

Are the different levels kept in one data base ? 
Or, do the different levels have different accuracies ? 

Bregenzer: We cons ider the 1 1  levels as an ideal basis for a LIS; all 
data in the catalogue concern several users. Only data with 
j uridical effects have to be collected by a surveyor. 

level 

control point s 
soil cover 
single object s and line elements 
local names 
ground property 
easements 
legal rights 
utility services 
altitudes 
nature of use 
administrative boundaries 

G surveyor 

collecting processing 

G G 
s s 
s s 
s s 
G G 
G G 
G G 

s s 
s s 
s s 
s s 

G surveyor, prescibed by the Confederation 
S specialist 

managing 

G 
G 
G 
G 
G 
G 
G 

G 

G 

G 

G 

(drawn from " L  'AVENIR DE NOTRE SOL" (The future of our soil) : Une contri
bution a l'amelioration de l'information sur le sol et de l'utilisation du 
sol ;  Reforme de la mensuration officielle. Departement federal de j ustice 
et police; Direction federale des mensurations cadastrales,  Berne 1987) 

Chevallier : In Geneva, cant onal authorities have created a data base. 
Moreover, independent surveyors are building up a computer 
center. They are not supposed to manage all the data by them
selves, but they can ask for a corresponding copy of the can
tonal data base. 
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In Montreux 4-5 independant surveyors are working together on 
decentralized data bases. 

Do you intend to sell the information - in that case do you 
have copyright on this information - and how will you ensure 
the continued reliability of the information once it becomes 
publicly available ? 

Bregenzer: Our aim is that all data are accessible to the public. We are 
in the phase of conception, and have not yet determined how 
this ideal will be realized. We plan to make a difference 
between : 

daily users (electricity, utility and telephone companies), 
who should contribute financially to the establishment of the 
database and will have the right to use the data, and 

occasional users, 
who will have to pay a fee for the needed information. 

Laursen: When you are collecting utility information, are you focusing 
only on information concerning the location or also on 
technical data such as material, diameter and age ? 

Bregenzer: In the test project, we took only the parameters of location 
into consideration. We intend to survey only the geometric 
elements of the underground installations, that means the 
situation and eventually the height. The information relative 
to the canalisation network like diameter or age must be added 
by the owner of the installation. 
A second question is the political realization of this con
cept. We know that there will be a lot of resistance and argu
ments against it and therefore we have decided to . introduce 
this information level only as a so called "optional base". 
Nevertheless, if this level is adopted a number of conditions 
have to be fulfilled as for updating and norms for the repre
sentation. Furthermore these data have to be verified by the 
cantonal authorities of the cadastral survey. 

Jerie: A decentralized but networked system where the utility com
panies collect and update their own information might be a 
good solution. 
Orthophotos provide a quick method for renovation; can you 
give more details on the accuracy requirements for the DTM to 
produce these orthophotos ? 

Bregenzer: The requirements for the photogrammetric methods are the same 
as for terrestrial surveys. We have defined 5 categories of 
accuracy depending on the value of the terrain. The choice of 
the method is free. 

Diering : For the Graubunden project we obtained the following accura
cies from photographs at the scale of 1:6' 000 - 1:8' 000 : 
- point accuracy in planimetry ± 8 cm 
- height accuracy ± 15 cm 
The orthophotos were obtained from the same photographs that 
were used for photogrammetric point measur�ments. 
The orthophotos served to check the point measurements and to 
derive the natural and the landuse boundaries. 

Kolbl : In my opinion, the orthophotos are a tool to display infor
mation, but are not very suited for data acquisition. 
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_£QNCEPTUAL AND LEGAL ASPECTS OF CADASTRAL RENOVATION 

SUMMARY 

ir . L . A . Koen 
Cadastre and Pub lic  Registers Agency 

Ape ldoorn 
The Netherlands 

Discussing conceptual and legal aspec ts  of cadastral renovation requires 
a clear descript ion of the meaning of the term cadastre and an analys is  of 
the charac teristics  of cadastral system s . 

The paper gives a general classi ficat ion of cadastral sys tem s  and discusses 
the charac teristics  of the main Wes t  European cadas tral sys tems . 
Historical and legal aspec ts  are often prevent ing a quick development 
of the old cadas tral sys tem to  a more modern and mult i-purpose parcel- based 
land information sys tem . 

Renovat ion of  the old cadastrRl system s  within a reasonab le t ime  and at reason
able costs require the optimal use of photogramme try . 

The use of photogrammatry implies  a more important role of topography in 
a cadas tral sys tem . 

The more important role of topographic base mapping can have far-reaching 
consequences for the concept regarding the boundary- informat ion and for the 
concept regarding the role of the geodet ic reference framework as wel l .  
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Introduc t i on 

In this  OEEPE workshop i t  is my intent ion to have a c loser look at 
the cadas tral renovat ion from the photogrammetric  point o f  view . 
I t  is my exper ience and my convic t ion that the renovat ion o f  a cadas tral 
system and the bui ld ing-up o f  a mul t i - funct iona l cadastral system cannot 
be realized without the use of photogrammetry . Only wi th the help o f  
photogramme try cadastral renovat ion c an b e  achieved within a reasonable 
t ime and a t  reasonable cos t s .  

I t  i s  not a lways easy t o  u s e  photogrammetry for cadas tral renova t ion . 
His t orical and legal aspec t s  are often prevent ing a quick deve lopment 
of an old cadastral  sys t em to a modern and mul t i- purpose  parcel-based 
land informat ion sys t em .  
In mos t  Wes t-Europian countries  there are renovat ion concep t s . 
However in mos t  o f  those countries  there are no financial  means to  
comp lete the  cadas tral renovat i on in the  near future . In the  c i rcums tances 
one should opt for e ither the acceptance o f  a long period of renovation ,  
or the acceptance o f  a new and more rea l i s t ic concept . This i s  not 
an easy choice , becau se in the cadas tral services there are often longs t an
d ing conne c t ions with the pas t . Cadastres  conserve informa t ion and 
therefore they cannot  be but s l ightly  conservat ive . 

The new tools  are s t imu lat ing the d iscus s ion about the ob j e c t ive s .  
This  i s  not wron g ;  tools  and object ives are o ften interac t ing .  
In a lot  o f  countries , this  i s  a t ime for  change . The eighties  are 
the years of d i senchantment after the enormous economic boom in the 
decades after world war 1 1 ,  but they are also  years of reflect ion , 
recons iderat ion and o f  new concept ions . 
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0dastral systems, legal aspec ts . 

Before discuss ing renovation concept s ,  let  us try to have a quick look 
at the s ituation regarding the cadas tral systems  in the wor ld .  
Most o f  the industr ialized and developed countries maintain a cadas tre . 
The concept is old and goes back about 5000 years . 
The "modern" concept was introduced on a large scale in western Europe 
bij Napoleon . Those sys t ems  have to be adapted to the present requirements 
o-f quality and shape ; s tructures depending on his tory will have to 
be pulled down and the legal and j uridical facts  adapted to the new 
requirements . 
In mos t of the Wes t-European countries the practice  of cadas tral survey 
and the prac tice of renovation as we l l  are based upon a rather static , 
narrowly drawn property paradigm ,  based on a given legal and administra
tive framework . 
A modern mul t i-purpose view of cadastral renovation , however ,  requires 
a thorough analysis of the exist ing situation and a re formulat ion of 
the existing ins t i tutional arrangement s .  
In numerous deve loping countries , and even in some developed countries 
a cadastral system does not exis t .  Many of those countries try to set 
up a modern cadastral sys tem with the help of new technology . New technology 
has greatly improved methods of  collecting , processing , storing and 
distributing of data . However ,  the new technology has not automat ically 
resul ted in better information . Today a prob lem in both deve loping 
and developed countries is not always a lack of information , but too 
much special ized , unre lated and incompatible  informat ion about land . 
Espec ially in Wes tern Europe we are flooded with data . What we need 
is not more data , but cons is tenc y ,  s t andardizat ion and a mul t i-purpose 
concept . 

In our s i tuat ion in Europe we are confronted with a great variety of 
cadas tral systems . Social , technical ,  his torical and economic di fferencies 
had an impact on the development of the systems . 
However ,  a l l  systems  were deve loped , or are more or less  s t i l l  develop ing , 
along the l ine tax- cadas tre , re feren�e of ownership ,  planning- cadas tre , 
multi  purpose cadastre . Most  of the systems  are s t i l l  strongly ownership 
oriented and parcel based . 
Almost all  European cadas tres are part of  the pub lic  adminis trat ion 
and nearly all  of them have a legal bas is . 
In the Wes tern World roughly three different legal systems  of regis tra
tion can be distinguished , viz . private  and pub lic ones , the lat ter 
being devided into posit ive and negat ive sys tems . 
I do not want to go into details  of these legal aspects . For our discus
sion on cadastral renovat ion i t  is  important to know that a posit ive 
sys tem offers the best  legal garantees for owners and for a l l  who consul t  
the public  administration . However , i t  should b e  borne in m ind that 
upda ting and renovation are expens ive activit ies in such systems  and 
take a very long t erm . On the other hand it is c lear that the legal 
bas is  of such a posit ive sys tem is  a solid base for a long term renovat ion 
policy . 

Be fore s tart ing a discuss ion on renovat ion concepts I think t�  is essen
tial to  label and c lassify the various types of cadastral sys tems . 

In literature we find a lot of different names for cadastral sys tems . 
Among a variety of classificat ion schemes I came across a very usefull 
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one in a recent art i c le "Parce l - Based Land Informat ion Systems" by 
J , D ,  Mc . Laughl in and S , E ,  Nicho l s  in "Surveying and Mapping , Vol 47 , 
N r ,  1 ,  March 198 7 " .  
I n  this taxonomy the cadas tre is  a subset  of  a Land Informat ion System, 
defined as a record of  interes t s  in land encompas s ing both the nature 
and the extent of  the intere s t s . Further Mc . Laugh l in ident i fies  three 
categor ies of cadas tre s ; 
- fiscal  cadastres , deve loped primarily for property valu a t ion , 
- j ur id ical cadastre s , which serve as a lega l ly recognized record of 

land tenure . 
- mul t i - purpose cadastres  that can encompas s both fiscal  and juridical 

cadastres  and can contain a variety of  other parce l - re lated land 
informa t ion . 

In this workshop on cadastra l  renovat ion the a t tent ion wi l l  be focussed 
on the use  of  photogrammetry for building up such a mul t i - purpose  cadas tre . 

Renovat ion concept s .  

There are many requirements  t o  be cons idered implement ing a modern 
cada s tral sys t em .  Main requirements  at the technical  leve l concern 
the geodetic  framework and the boundary informa t ion . 

The mos t  important func t ion of the geode t i c  network is to support both 
the mapping ac tivi t ie s  and the updat ing ac t iv ities . The usual concept  
is  a den s i fication from first  order to a local  leve l in order to improve 
and provide spatial  re ferences at parce l leve l .  
I n  mos t  countries  this concept i s  neither e ffec t ive nor efficien t . 
Ma i n  prob lems are : 
- The den s i ty of control points  i s  low ,  s o  that users  often have to 

make local dens ificat ions . Thi s  is  very expens ive , espec ially . for 
updat ing act ivit ies with a l imited exten t . 

- I t  i s  hardly pos s ib le to control , administer and update the vas t  
number of  control points . I n  areas where control points  are needed 
mos t ,  the risk  of  damage is  very great . 

- Not a l l  u sers have the know how to hand le t he system properly . 
In a mu l t i - purpose concep t , however , the collect ion o f  data has to 
be done b i j  several authorities ; this for prac t ic a l  reasons . These  
author i t ie s  are  not always equipped for control survey ac tivities  
on  a high leve l . 

Wha t  we need i s  an e ffec t ive and effic ient user - friendly concept of  
the  geodetic  framework . 
In my view a good and large scale topographical base map can p lay an 
important role . 
Espec ially in dense ly populated and built -up areas , where mos t  of the 
survey a c t ivities  are concentrated , we can find a large number of  arti
ficial  t opographical ob j ec t s , A select ion from those  ob j e c t s  ( e . g . corner s  
of houses ) ) can be cons idered as  t h e  lowe s t  order control poin t s . 
Large scale topographical base mapping provides a user friendly and 
v i s ible  system of  control poin t s . Thi s  is  of  spec ial/impor t ance for 
updat ing act ivi t ie s . Modern survey equipmen t  and modern comput ing techniques 
make i t  possible  t o  opera te in local sys tems in the field . The connec t ion 
to the nat ional network can be  done afterwards by the computer , 
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Topographical base mapping i s  also  an important instrument for renovat i on 

f the boundary data . 

�n mos t of the d�ve loping countries  the base mapping concept  is general ly 

ccepted . And wi th that acceptance the use  of photogramme try is , in 

:ne way or another, a prac t ical nece s s i ty .  

In wes tern Europe the s i tuation i s  more complex . The cadas tral  systems 
have a long his tory and often carry with them the burden of an old  

a'nd- inhomogenious archive of graphical  and numerical  informa t ion on  

boundaries , 
Where the cadastre serves as a lega l ly recignized record of land t enure , 

the numerical informa t ion is importan t  for the funct i on o f  the system 
for the individual c i t i zen . For that reason in countries  with a pos i t ive 
system of land regi s t ra t ion the renovat ion concept  is often a numerical  
one and terres trial l y  oriented . In my opinion the  base-mapping concept  
can be used more in this  s ituation . 
Especially  in areas with a lot  of visible  boundaries a base map can 
be used for ident i ficat ion procedure s .  In countries  with a more pub l ic 
oriented cadastral  sys t em w i t h  a more graphical concept o f  boundary 
informat ion , or in countries  wi thout a long cadastral  history , the 
use of photogrammetry is obvious . 

An important and s trategie choice shoul d  be made here . 
If we choose the renovat i on o f  both numerical  and graphical  files  o f  
boundary informat ion , w e  choose a very amb i t ious , long- term renovat ion 
concept . From a technical  point of view this  can be a perfect concept . 
However , the amb i t ious concept  and the long period o f  renovat ion could 
lead to a s itua t ion in which the various demands cannot be me t with  
at short not ic e . Thi s  might resul t  in unrelated act iv i t ie s  by  services 
who cannot wai t  so long . The mul t i -purpose concept incurs a risk .  

The a l ternat ive i s  to come to a comb inat ion o f  a short term graphical 
renovat ion of the map s  and a longer term concept  for the renovat ion 
of the numerical  dat a .  It might be c lear that my personal view is that 
we have t o  choose this  second concept . I am aware of the fact that 
this view is  highly influenced by the s i tuation in my country . 

I am convinced that the choice we make now wil l  be of the u tmos t  importance 
for the future and the status  of our profession . 
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D i scuss ion after the keynote o f  Mr . Koen 

Tegeler: 

Jerie: 

Koen: 

Chevallier: 

Laursen: 

Brindi:ipke: 

Koen: 

Dale: 

Koen: 

You will have 2 kinds of records for each boundary when you 
apply the concept of graphic renovation followed by numerical 
renovation. 

You always have 2 types of technical records . The numerical 
data and the map information are not always consistent. 
It is important to find a quick and perhaps cheap solution. 
The accuracy and the quality of the data will perhaps not be 
better after the first renovation, but you will obtain a 
visible concept of the ground control net which allows you to 
go on digitally in a rather short time. 

The crucial question is to find a reasonable conceptual model 
for accuracy requirements. 
What kind of accuracy do we really need for an information 
system ? Accuracy costs money, especially in photogrammetry. 

We often think in terms of what is technologically feasable 
with our instruments and not of what we really need; this 
leads to concepts based on instruments instead of con
centrating on the goals. 

There is often a confusion between accuracy and reliability. 
It is less important that you are within 1 cm, but you have to 
be sure that the cm you obtain is correct. 
Probably we need different levels of accuracy for different 
objects (boundaries, utilities). 

A possible approach when dealing with accuracies in a LIS is 
to store the method the points have been measured together 
with the information. Thus, the users will be informed of what 
they can do with these data . 
We will have to accept information of different accuracies 
although it covers the same subject . 

I think that the main point is not accuracy, but the fact that 
we still  have old numerical records which have to be inte
grated in the new cadastre. 

Photogrammetry can be used to reconcile the old numerical data 
and the new basis by "bringing the field into the office". 
It should be pointed out how important it is the way you orga
nize your ground control net. A good topographical basemap can 
be a great help, especially in built-up areas with many arti
ficial o b j ects such a s  houses which facilitate the 
identification. 

In this context, one should keep in mind that most cadastral 
systems were producer driven, not user driven. Land Infor
mation Systems became user driven after their initial creation 
by producers ; they are responsive to user demand. 

One brought up an argument against photogrammetry is legal 
reliability and responsability. In the case of a licensed sur
veyor the case is clear, he should have an insurance for pro-
fessional indemnity and legal liability . / 
Who is legally responsible in the case of an information sys
tem ? 

In cadastral renovation, accuracy is less important than 
consistency. 
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STRUCTURAL ATTRIBUTES 
OF GERMAN CADASTRAL SYSTEMS 

AS CONDITIONS FOR THE APPLICATION OF PHOTOGRAMMETRIC SURVEYING 

W .  Bri ndopke 
Subdepartment of Photogrammetry 

State Survey Department of Lower Saxony , Hannover 

Attri butes , qual i t i es and propert i e s  of German cadastral systems 
are d i scu ssed , whi ch  set condi t i ons for the app l i c�ti on of 
photogrammetry i n  cadastral survey i n g .  Bott l e-necks and advantages 
of the photogrammetri c method are rev i ewed . 

Structural attri butes of German cadastral systems 

1 . 1 Functi on s  and purpose of the German " Real E state C adastre " . 
The German " Rea 1 Estate C adastre " ( L i egenschafts kataster ) i s  not 
homogeneou s .  The strongl y  marked federal i sm i n  Germany duri ng the 1 9  th 
century resul ted i n  50 and more d i fferent systems of Real Estate C adastres 
due to d i fferent pol i t i ca l  systems at that t i me .  And these facts have 
si gni fi cant consequences even to-day .  Neverthel ess  i n  each case the Rea l  
Estate C adastre i s  everywhere the  on ly  comp l ete and  up -to-date regi ster 
( Nachwei s )  of al l real estate objects ( Li egenschaften ) ,  that mean s :  of a l l 
parcel s and bui l d i ng s .  

Si nce about 1 50 years t hese regi sters serve for col l ect i n g  l and tax . S i nce 
90 years these reg i sters take part i n  the guarantee of l and property . S i nce 
50 years these regi sters i nc l ude soi l val uati on . And after t he l ast war 
these regi sters serve as mu l t i purpose-cadastre too for p l ann i ng ,  economy , 
envi ronment control and for sci enti f i c  purposes . 
A parti cu l ar i mportance has  the Real Estate C adastre i n  h i s funct i on of the 
l egal compound i n  respect to l and property . 

1 . 2 The l egal and jur i d i cal  compound of Real Estate C adastre 
The property of p arcel s ,  real estates and bu i l d i ngs  i s  ensured and 
guaranteed by the offi c i al " Real  Estate Reg i ster" ( Grundbuch ) .  Th i s Regi ster 
i s  regul ated l egal l y  by t he German "Grundbuchordnun g "  from 1 89 7 ;  i t  i s  val i d  
uni formly for whol e Germany . The " Real Estate Reg i ster" i s  a publ i c  
regi ster , a " publ i c  book " .  I t  i s  kept by the " Real  Estate Offi ces "  ( Grund
buchamter ) ,  whi ch bel ong to I nfer i or Courts i n  the Justi ce Admi n i strat i on .  
I n  th i s Real E st ate Regi ster each real estate "has  i ts own pl ace " , " h i s own 
page" - the so-cal l ed " Real  Estate P age"  ( Grundbuchb l att ) . Base for the 
nami ng and denomi n at i on of al l real  estates in  th i s " real  estate book "  i s  
another "offi c i al regi ster " ( §  2 . 2  Grundbuchordnung ) ;  th i s "offi c i al 
reg i ster " i s  the " Rea 1 E st ate C adastre " .  
The offi c i al " Real E state Regi ster " possesses "publ i c  conf i dence " 
( " offentl i chen G l auben " ) ,  th i s mean s :  i ts regi strat i on bears a rel i abi l i ty 
and a trustworthi nes s ,  a l egal  protecti on for al l real estate properti es and 
for t he ownershi ps  too ! And now i t  i s  i mportant , t hat the " Real Estate 
C adastre " as the " offi c i a l  regi ster" tates part too i n  th i s "publ i c  
conf i dence " .  
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The German C adastral Survey Admi n i strat i on s  bel ong to the federal competence 
of the 1 0  states of the Federal Republ i c  of Germany . E ach state has 
regul ated and arranged c adastral organ i s at i on and surveyi ng by " Surveyi ng 
and C adastral Laws '' . These l aws order stri ct ly  how to set up " Real Estate 
Cadastres " ;  espec i al l y  they prescri be the abso l ute correspondence between 
" Real Estate Reg i ster" and the " Real  E st ate C adastre " . 

1 . 3 Components of t he Real Estate C adastre 

1 . 3 . l  Books , map s ,  record s 
The Real Estate C adastre cons i sts of 3 p arts : 
- the Real Estate C adastre-Boo k ,  a verbal regi ster and l i st ,  
- the Real Estate Cadastre Map , a graphi cal  document , 
- the survey data record , a d i g i ta l  data fi l e  ( Vermessungszahl enwerk )  
The fi rst i s  of no i nterest wi t h i n  th i s l ecture . 

The map i s  the resu l t ,  the output of the d i g i t a l  fundament , the d i g i tal  
survey data fi l e ,  data record . And because t he map i s  subject of "publ i c  
confi dence" , therefore too the survey data records part i c i p ate i n  t he publ i c  
conf idence . 

1 . 3 . 2  Content of maps and records 
The graphi cal  cadastral map contai n s  - rough ly  spoken - on ly  two i mportant 
uncond i t i onal  e l ements : boundari es of parcel s and bui l d i ngs . As further 
el ement s  for a cadastral map bel ong boundari es of actua l  l and u se 
( Nutzungsartengrenzen ) and essent i al topograph i c  subjects ,  i n  part i cu l ar 
topography i n  rel at i on to boundari es  of l and property . 
The d i g i tal survey data record i s  the col l ecti on of d i g i tal  survey resu l t s ,  
of numeri cal  measurement va l ues . I n  the present t hese d i g i ta l  resu l ts  are 
col l ected and recorded on sheets and pl an s ,  whi c h  represent and fi gure 
orthogonal or pol ar survey datas , poi nt numbers etc . 
I n  future a d i g i tal data bank wi l l  p l ay a new rol e .  

1 . 3 . 3  Boundar i es 
Bondar i e s  of parce l s  are based on an "offi c i al survey " ; the authori z ati on 
for th i s cadastral survey i s  g i ven on ly  for the several publ i c  cadastral 
offi ces and for Charged Surveyors .  Today each c ad astral survey has to 
ful l f i l l  hard cond i t i on s , for i n st ance : each boundary poi nt  has to be 
marked ; the survey h as to guarantee a very h i ch  accuracy ( 3- 4  cm ) ;  the 
survey h as to be i ntegrated i n  a mi nor-contro l -poi nt-network ;  the owner of 
the parcel has to acknowl edge the survey very formal l y ,  a . s . o • .  Thus the 
survey and the boundary become a subject of strong l ega l  i mportance and 
s i gni f i cance . 

1 . 4 The qual i ty of cadastral maps 
As ment i oned the Real E state C adastre i n  Germany i s  of very d i fferent k i nd  
and qual i ty .  To  g i ve a general i mpres s i on of  qu a l i ty and state of  German 
c adastral maps , I g i ve some rough fi gure s :  
- about 6 0  % o f  FRG i s  coverd by maps i n  gri d-system wi th fi xed marg i n s ;  

about 4 0  % are s o  ca l l ed " I nsel karten " - " i s l and map s "  - whi ch d o  not 
have gri d-marg i n s  but topograph i ca l  l i mi tati ons . 

- The scal es vary total l y  between 1 : 500 and 1 : 5000, many, .-eadastral maps have 
unround scal es l i ke 1 : 625 or 1 : 2 1 33 .  

- The percentage of marked boundary-poi nts  i s  est i mated by about 4 0  % .  



- 1 7  -

_ The most cadastral measurements do not ful l fi l l  modern requi rement s .  There 
i 5 i n  Germany the standard qua 1 i ty of "ei nwandfrei er Vermessung " ,  i n  
engl i sh about : 
" i ncontestabl e  or unobjecti onabl e survey " . The percentage of thi s qual i ty 
i s  rough ly  30 % .  
c artographi c and reprotechni cal  qual i ty d o  not sati sfy modern pos s i 
bi l i t i es .  There i s  to do a l ot of work . 

Resume Renovati on of many c adastral maps i n  Germany i s  necessary .  W i th  th i s 
subject Dr . Tegel er wi l l  deal i n  another l ecture . 

1 . 5 The s i gn i fi cance of "o l d boundar i e s "  
I n  respect t o  c adastral renovat i on ,  i n  part i cu l ar i f  photogrammetry shou l d  
be app l i ed , the documentati on o f  o l d  boundar ies  h as a very h i gh i mportance , 
even i f  the geometri c  qual i ty of the o l d  survey i s  bad . I n  spi te of a bad 
qual i ty the documentat i on of an o l d boundary keeps l egal  val i d i t iy  as l ong 
as there i s  no defi n i te argument agai n st th i s .  Th i s  i nvol ves , that each 
mai ntenance or revi s i o n  or renovati on has to start wi th the o l d  boundar i e s .  
I n  each case at t h e  beg i n n i n g  of any c adastral survey t h e  documented 
boundary has to be determi ned i n  t he f i e l d  by i ts tran sferr i n g ,  the 
so-cal l ed = Grenzfeststel l ung " . Th i s  deal s wi th  compari ng the documented 
boundary wi t h  t he l ocal  boundary , and i t  i nc l udes experti se d i scret i on too 
and hear i ng of t he i nvol ved person s .  P hotogrammetri c survey may not act 
wi thout " off i c i al ascertai nment "  of al l o l d  boundari es . 

2 .  Condi tions for the appl i cati on of photogranmetri c surveyi ng 
But now I started al ready wi th chapter 2 .  

2 . 1  General types of cadastral acti v i ty 
If we try to schemat i ze types of c adastral survey acti v i t i es , we cou l d  
cl as s i fy i t  a s  fol l ows : 

2 . 1 . 1  Mai ntenance and up-dati ng 
The normal c adastral survey acti v i ty mean s :  mai ntenance and up-dati n g ;  
" rev i s i on '' i s  not a sui tab l e term , because t here h a s  t o  b e  treated a change 
i n  real estate subjects and not an error whi ch shou l d  be revi sed . 
Mai ntenance occupi es more than 95 % of the c adastral survey capaci ty . I n  
Germany ( FRG ) per year about 400 000 " smal l project s "  of cadastral 
mai ntenance are carr i ed ou t .  
The photogrammetri c method i s  not su i tabl e for such dut i es ,  because t hose 
projects are not b i g enough . 
Di scuss i on about photogrammetry i n  th i s respect has  no sense . 

2 .  1 . 2 Renovat i on 
R9novati on of cadastre for l ager areas i s  executed i n  Germany due to 
stati sti ca l  i nformati ons for not more than 2000 km2

, i nc l u s i ve surveys  for 
l and consol i dati on . That i s  l ess  t han 1 % of the repub l i c ' s  are a .  On l y  here 
an app l i cati on of photogrammetry cou l d  be worthwh i l e  to be d i scussed . 

2 . 1 . 3  Di g i t i z i ng 
I n  the l ast years a renovat i on of cadastral maps i s  c arri ed / 4ut more and 
more by d i g i t i z i n g  the o l d maps . But we have to be consci ou s ,  that there i s  
no renovat i on of the geodeti c base or of the surveyi ng  datat . I t ' s  a 
renovati on of maps on ly . Perhaps photogrammetry cou l d  make use of a good 
chance .  
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2 . 2  The actual  survey i ng acti v i ty 1�i t h i n  a c adastral  surveyi n g  project 
Survey i ng i n  i t s proper and l i teral mean i ng amounts on ly  a smal l part i n  a 
who l e  cadastral survey project . There are other act i v i t i es whi ch  bel ong to a 
c adastral project : 
Preparati on of document s ,  reg i sters , records and other materi al s ;  f i e l d  
preparat i on and reconna i s s ance ; reconstruct i on o f  survey l i nes and network s ;  
t he a l re ady menti oned transferri ng of o l d  boundari es i nto the f i e l d ;  heari n g  
of  i nvol ved person s ;  boundary ascertai nment ; mar ki ng of  boundary-poi nts ; 
control arrangement s ;  procedures wi t h  l and owners ;  computat i ons ; organi sat i ng 
the home work of al l k i nd . . .  a . s . o . .  The actua l  survey act i v i ty i t sel f does 
not s hare more than 10 - 20 % of the total project act i v i ty .  App ly i n g  
photogrammetry says actua l l y ,  t hat i t  serves on ly  for a smal l sector i n  a 
project . A c adastral survey project i s  not on l y  surveyi ng - but p hoto
grammetry i s  o n l y  surveyi ng ! 
There may be another s i tuati on i n  " renov ati on cadastral maps on ly  by 
di g i t i z i ng " .  vJh i ch survey acti v i t i es doe vie h ave here? 
Fi rst : Sel ecti on of rel i ab l e t i e -poi nts . 
Second : geodeti c determi nat i on of t hese t i e-poi nts . 
Thi rd : di g i t i z i ng of the o l d  map . 
The photogrammetr i c method offers addi t i ona l  pos s i bi l i t i es for techn i cal 
concepts of renov ati ng cadastral maps : the aeri a l  p hoto i tsel f and the 
method of bl ocktr i angu l at i on al l ow a more opt i ma l  procurement of t i e-poi nts  
for  a qual i f i ed tran sformati on of  the  o l d  map  i n to modern systems . Further : 
the aeri al photo as the " very bi g i nformat i on store " a l l o�,s a very r i c h  
product i on and procurement of  i nformat i on for al l actu a l  and topograph i c 
boundar i es i n  the fi e l d ,  wh i ch make c heck i ng and i nvesti g at i ng o l d  
documented boundar i e s  eas i er then by comp l i c ated terrestri ca l  measurements . 

2 . 3  Requ i rements of cadastral renov at i on 
If we a s k ,  wh i ch requi rements  shou l d  be fu l l f i l l ed ,  i f  the appl i cat i on of 
photogrammetry i n  c adastral survey i s  d i scu ssed , we h ave to deal w i t h  the 
fo l l owi ng cri teri ons : 

2 . 3 .  l Amount 
Survey i ng acti v i ty s hou l d  amount a worthwh i l e  vo l ume and extent . We have to 
take in account , t hat i n  a c adastral survey project duri ng f i e l d preparat i on 
a l ot of terrestri ca l  me asurements are necess ary anyvihere . And photo
grammetry i s  on l y  su i tabl e to execute a "f i na l  survey " . 

2 . 3 . 2  Accuracy 
Photogrammetry has  to fu l l f i l l  the normal  terrestr i ca l  requ i remen t s ,  for 
i n stance an accuracy of 3-4  cm . But th i s i s  not a bott l e-neck of p hoto
grammetry , whi ch  i s  ab l e  to adapt i tse l f  by c hoos i ng an adequate p hoto 
scal e .  Even an accuracy of l -2 cm wou l d  be poss i b l e .  

2 . 3 . 3  Rel i ab i l i ty 
A very severe requi rement i s  the rel i abi l i ty of photogrammetri c resu l ts !  We 
h ave to be consc i ou s  that the aeri a l  survey i s  a met hod of non-di rect 
measurement . Th i s  i nvol ves a rel at i ve h i g h  expense for procur i ng re l i ab l e 
resu l t s .  Often terrestri c a l  control -measurements reduce and l essen t he 
effect i v  i ty and economy of p hotogrammetri  c survey . liJe h-ave to recogn i ze t h at 
the measurements are part i c i p ated i n  the "pub l i c  confi dence"  of the 
cadastre . Th i s  i s  not a questi on of accuracy , i t  i s  a questi on of 
rel i abi l i ty .  
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2 3 . 4 compl eteness 

A�other requ i rement i s  the comp l eteness of survey resu l t s .  A certa i n  
surveyi ng procedure must de l i ver ( nearly )  a l l po i nts  i n  a project . That 
means for photogrammetry :  
_ no l os s  of s i gna l i zed poi nts  by destroyi ng or weather- i nfl uence , 
_ no l os s due to perspecti ve cover i n g ,  
_ n o  l os s because o f  n atural  non-vi s i bi l i ty by trees , roofes o r  others . 
The method of i nd i rect s i gna l i sati on l esses the effect i v i ty .  

2 3 . 5  F l exi bi l i ty 
The method of photogrammetry has  certa i n  d i s advant ages for organ i s i ng survey 
works . There i s  t he bottl e-neck of s i gna l i s at i on for " o n e  u nkn01�n hour " . 
we need more "p hantast i c  i mmagi n ati on " ,  how to make s i gna l i sati on more 
undestroyabl e or how to c arry out photo-fl i ghts more f l exi b l e .  

Resume I s  photogrammetry abl e to fu l l f i l l  the severe requi rements of German 
cadastral survey i n g ?  My answere : I ' am not very optimi sti c !  But 
perhaps there are some chances . 

2 . 4  C hances for photogrammetry i n  cad astral surveyi ng 
The actu a l  and real advantages of the aeri a l  survey method i s ,  that the 
aeri al photo contents an utmost quant i ty and amount of i nformati on from the 
eart h surface . If  cadastral survey s ha l l procure coord i n ates of a l i mi ted 
number of poi nt s  on l y ,  t hen a modern geodet i c  met hod seems to be the on ly  
adequ ate method for  th i s job . But  if  an  extent amount of  i nformat i on wi th 
di fferent character i s  as ked , the aeri a l  photo wi th its  areal ch aracter has 
a chance . 
I wou l d  l i ke to sketch these chances : 
- the aeri a l  photo-method furni s hes and supp l i es economi c resu l ts where 

terrestri cal methods are hand i capt , for i n stance : are as wi th  heavy traff i c  
or areas wi thout hori zontal  v i s i on a . s . o . . .  

- i f  the a im  of the project i s  not on ly  the determi n ati on of s i ng l e  poi nts  
but i nformati ons  too , whi ch  are in  rel at i on to topography or l ocal  
boundar i e s , the chances for photogrammetr i c  app l i cati on are not so bad 

- there i s  a technol ogy i n  devel opement , it i s  " comi n g " , the " V i deomap
techni que " . Thi s method a l l ows the very effecti v combi nati on of d i g i t a l  
i nformat i on o u t  o f  the "real  estate cadastre" wi th  t he actua l  i mage of 
the l andsc ape i n  an aeri a l  photo . Renovati on of cadastral maps perh aps may 
g i ve a new chance for new attempts i n  appl i cati ng the aeri a l  photo i n  
cadastra 1 surveyi n g .  
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Discuss ion after the conference of Mr . Brindopke 

Dale: 

Brindopke: 

With the aid of photogrammetry you obtain homogeneous results 
overall, and it shows good quality. But for cadastral work you 
have to be sure that every s ingle boundary falls within the 
specified standard. When you apply ground survey, you can 
check every single measurement. 

How do you carry out quality control for photogrammetric 
work ? 

We check the coordinates we obtain either with old coordinates 
or with ground measurements. 

Photogrammetric methods can achieve the required reliablity if 
the necessary precautions like security points and additional 
targets are observed. 

_.,. 
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LEGAL ASPECTS BY INTRODUCING 

A DYNAMIC D IGITAL CADASTRAL MAP 

I N  DENMARK 

Stig Enemark 
Senior Lecturer, Surveyor 

Institute of Development and Planning 
Aalborg University, Denmark 

To understand these problems, a short historical outline of the cada
stral system in DK is necessary. 

The basic function of the cadastral system is presented, and the de
rived demands for accuracy, graphical representation and identifi
cation of legal rights are described. 

The dynamic digital cadastral map is defined, and the problems by 
establishment and operation are estimated in relation to the funda
mental functions. 

Examples will be given and discussed. Among these the use of the 
combination of the cadastral map and the ortophoto and the legal 
aspects for the guarantee of property ownership. 

1. Introduction 

Establishment and operation of a digital cadastral map is not only a matter of 
technical solutions. You must consider the users' needs, and you must take the 
fundamental functions of the cadastral system into account. 

That means - do not put the technical possibilities into control, but consider the 
capabi lity of various solutions in relation to the function of the system today and 
the needs in the future. 

These problems should be general for cadastral renovation and well-known in 
many countries. But of course the problems are different in the various countries, 
as they are derived from the historical backgrounds of the cadastres, the organi
zation of the systems and the future developments and requirements in the socie
ties. 

In Denmark the problems are very actual, as we have just started the process of 
converting the cadastral map to digital form. The process may last until the year 
of 2000, and we may find the solutions on the way. 

In this paper I shall try to point out some of the problems, espec;ially the legal 
ones. But in order to do so a short historical outline of the cadastral system in 
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Denmark is necessary, and the organization and basic functions of the system 
must be presented. 

2. Short Historical Outline 

The Danish cadastre goes about 200 years back . In fact, the first cadastre was es
tablished in 1 688, of course for the purpose of collecting taxes from each single 
property. This first cadastre was made by a simple measurement, length and 
breadth, and a valuation of the yielding capacity of the soil .  But no maps were 
made and there were no provisions for updating the cadastre. 

The cadastre of today is based on a provision from 1804, as it was obvious that 
the old cadastre was no longer correct for calculation of taxes. 
This new cadastre was made by a total mapping in the scale of 1 :4000.  In fact, 
most of the mapping was made in the years of 1 780- 1 800, when the enclosure 
movement was carried through. 

These maps were surveyed by plane table directly in the field and include a vil
lage and the belonging cultivated areas ( island maps). The cadastral maps were 
then established by testing the original maps and complemented by a measure
ment of the village centre. The boundary turning poi nts as established under the 
enclosure movement were not monumented, but the physical limits of each par
cel were apparent on the ground from the cultivation. The procedure for making 
the cadastral maps therefore takes into account that no original measurements 
for the old property boundaries exist. 
A new and total valuation of the yielding capacity of the soil was also made, to 
ensure a fair basis for calculation of taxes. 

The properties were numbered for each village and recorded in register:s - the ca
dastre, with indication of area and a number of "hartkorn" (the Danish unit for 
land evaluation). Each property may consist of a number of plots which means 
that the cadastral map will show the cadastral units, while the total peoperty ( if  
more than one plot) is defined in the cadastral register. 
Public and private roads running through a parcel were indicated on the cada
stral maps, as they should not be taxed. Today most of the public roads are mea
sured and subdevided from the parcel .  The private roads are stil l  shown and indi
cate a legal right as admission for another property. The private roads shown on 
the map may be different from the roads in the field. 

From a provision in 18 10  it was decided that the cadastre and the maps should be 
updated. And it  has still been the duty for the single land owner to take care that 
changes of boundaries and parcelling out are registered in the cadastre with the 
co-operation of a private licensed surveyor. 

The cadastre as described above was put into force in 1 844 and is still in function.  
But the valuation of the yielding capacity was left in 1 904 and replaced by the 
valuation of the peoperty for the market value. 

An original and up-to-date cadastral map is shown in fig. 1 and 2. 

To complete the historical outline it must be mentioned that the provincial towns 
were measured separately by a provision from 1 863. The ca:clastre for these towns 
was put into force in 1 885. The maps are in scale 1 :800. Also the cadastre for the 
South of Jutland is specific. This cadastre was established in 1 880 in the German 
model,  as at that time the area was a part of Germany. At the reunion in 1 920 
the cadastre was taken over, and it is is still in force. 
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Fig. 1 .  The first cadastral map, scale 1 :4000, established in 1806. 
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Fig. 2. C adastral map of th e same area as ,t  appears ,n 1 976 
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3 . Organization of the Cadastral System 

As mentioned above, the cadastral measurement is taken care of by the private 
l icensed surveyor. To qualify for a license you must have a university degree in 
surveying at Aalborg University and then work for three years as an assistant 
under a private licensed surveyor. There is about 300 private licensed surveyors 
and 1 00 assistants in Denmark. 

· The private land owner and even the central or local government must apply to a 
· private licensed surveyor for the preparation of the documents, the revision sur
vey and the submission of the application to the Matrikeldirektoratet for updat
ing the cadastre . In the South of Jutland the application must be sent to the cada
stral office for attention by a departmental surveyor. 

The approvement from the Matrikeldirektoratet, showing the updated cadastre, 
is returned to the private surveyor and is also sent to the municipality for updat
ing of the property tax register and to the land registry office for updating of the 
register of title deeds. 

The application from the private licensed surveyor must contain a copy of the ca
dastral map showing the changes of boundaries, measurement sheets showing 
the new boundaries in relation to the existing, documentation for legal and pri
vate rights and documentation for approvement in relation to planning regula
tions and the land use laws. 
In fact, the private licensed surveyor is placed in a task of great responsibility .  

4. Defining the Boundaries 

Provisions for marking and measurement of new boundaries have been into force 
since the early 1 800. Of course the provisions have increased in accuracy through 
the years and appear in a very accurate form today. 
The effect of these provisions is that measurement sheets for in principle all 
boundaries are hold in the Matrikeldirektoratet. Examples are shown in fig.  3 .  
An exception must be made for the original boundaries established b y  the enclo
sure movement as mentioned above. 

To define the property boundary the private licensed surveyor must compare the 
measurement information with the state of conditions in the field, placement of 
fences etc. 
If discrepancies are found, the surveyor has to clear up the reason. 

Maybe the land owners have agreed for another boundary without taken care for 
updating of the cadastre, or maybe the boundary in the field has been in exis
tence for more than 20 years which may lead to the establishment of a prescrip
tive right. 
In these situations the land owners must be involved, and if they cannot agree on 
the reason of discrepancy, the situation must be solved through a special legal 
procedure carried out by the surveyor. 

As explained above the property boundary will not be fi xed only by the cadastral 
map, and not even by the measurement sheets alone. You have to take the state 
of conditions in the field into account. / 
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5 _ The Purpose of the Cadastral System 

The basic function of the cadastral system is of course the identification of each 
property at all times, in agreement with the actual use. 

Historical the purpose of this identification was the collection of taxes based on 
the yielding capacity of the soi l .  

·Today the purpose is still to collect property taxes, but  now based on the market 
value. But other purposes have shown up. 
Especially the cadastre as basis for the founding of legal rights at the land regi
stry office, deeds, mortgage and easements. 
The cadastre is also the basis for the control of the property use in agreement 
with the land use laws. 
And finally,  the cadastre serves a purpose as basis for physical planning, con
structing planning etc. 

Of course these purposes would increase heavily if the cadastre register and espe
cially the cadastre map could be connected with other registers and maps. This 
leads to the establishment of land information systems as you will hear from a 
later speaker. 

If we look upon the basic purposes of the system the demands for accuracy, gra
phical representation and identification of legal rights are already fulfilled. We 
have no needs for changes except that the register procedure may seem old
fashioned, and the cadastral island maps in scale 1 :4000 are not suitable for 
planning and administration purposes. 

The possibility of using the landwide cadastral maps for other purposes by trans
ferring them to digital form seems obvious. But stil l  we must take care of the fun
damental functions in the choice of solutions. Especially the function for identi
fication of legal rights. 
What are the problems then? 

6. A Dynamic Digital Cadastral Map 

To describe the problems we have to look upon the possibilities of making a digi
tal cadastral map and the choice of solution in Denmark. 

In principle you have the choice in a scale from just digitalizing the existing ca
dastral maps to making a total new measurement of the boundaries connected to 
the land wide reference system. 

A low level of ambition means a quick and cheap solution but not a very suitable 
one for serving the challenges of the future, and you wi l l  leave a lot of problems 
behind for the running phase. A high level of ambition leads to the opposite 
situation. 

In Denmark we have choosen a rather high level, but not a total new measure
ment. 
The concept will  be always to make the best possible use of the existing material 
(measurement sheets etc.) for establishment of the digital coordi-nates. Building 
up the maps will  be complemented by a recoordination of every third control 
point by photogrammetry and by a total covering of ortophotos. 

The process will be as follows: 
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1 .  Using the coordinates for the control points and the connected measure
ments for property boundaries directly, as they have the highest absolute 
accuracy. You have now established a socalled "skeleton map" or "framwork 
map"; 

2 .  Fitting in,  transforming the measurement sheets in local construction, by 
using common points in the "framework map"; 

3 .  Fitting i n ,  transforming the old boundaries without any measurements by 
digitalizing the existing cadastral map and using the ortophoto or other 
available maps, e.g. technical maps in a large scale. 

You will make a register for the transforming result. It will now be possible to re
calculate the coordinates in a given area, "transforming block", whenever you re
ceive new coordinates for control points or new cadastral measurements for new 
and existing boundaries. That means that you will make a running improvement 
of the map, and that is why we call the map a dynamic one. 

7 .  The Contents of the Map 

The digital cadastral map will of course be more accurate and especially more 
useful than the analogue ones. 

But it must be noticed that the fundamental functions of the system are still the 
same .  That means that the property boundaries will still be defined by use of the 
measurement sheets compared to the state of conditions in the field. Not only by 
using the coordinates in the digital cadastral map. 
The procedure for updating the cadastre may be improved, e.g. by on-line admis
sion for the private licensed surveyor. 

You may discuss the contents of the map. Especially if the costs of production are 
to be paid by users, e .g. the municipality and county councils, and private con
struction firms. 

The contents of information in the cadastral map are rather low, and in some 
cases misleading, e .g. the private roads shown on the map may not fit to the 
actual conditions in the field, and especially the streams and the coast boarder 
may not be accurate. 

In my opinion the solution for this problem is to use the cadastral map compared 
to the ortophoto, instead of "spoiling" the cadastral map with topographic ele
ments. Sti l l  it has to be remembered that the cadastral registration identifies the 
legal rights as starting point. Furthermore, the digital media is perfect for com
bining several themes, but the contents and function of each theme must be 
clearly defined. 

8 .  Legal Aspects by Establishing the Digital Cadastral Map 

As described above, the existing analogue cadastral maps go about 200 years 
back.  Of course they contain all kind of problems, e.g. shrinkage, redrawing, and 
problems related to the fact that they were established by plane table measure
ment as island maps with no connection to a common reference system. 
And you will have problems related to the fact that all new boundaries are fit 
into the map in the best possible relation to existing boundaries. By building a 
dynamic digital cadastre you use the quite opposite procedure. 

I should like to point out two legal aspects for establishing the digital map. 
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Firstly, we may look upon how to fit in, to digitalize the boundaries without any 
cadastral measurement sheets connected. 
You may use the ortophoto and then solve the problem, if the discrepancy is 
related to systematic errors, e.g. shrinkage etc. 
But you may find discrepancies which are not easily explained. In this situation 

ou have to transform the analogue cadastral map to the digital one, even if, by 
�ombination with the ortophoto, you can see that the cadastral boundary is not in 
agreement with the physical boarder in the field. The situation is shown in fig. 4. 

·The problem is  related to the provisions for defining the boundaries as described 
above. You cannot encroach on the legal rights just by renovating the cadastre. 

The problem is furthermore that it may be difficult to say whether you have a 
systematic error or a legal discrepancy, e .g. an established prescriptive right. 

Secondly, we may look upon the statements for the property areas. 
By establ ishing a digital cadastre you have the possibility of recalculating all  
property areas. Even if it is possible i t  may not be wise. 

The cadastral statements of the property areas are empirically very important to 
the land owners, e.g. for buying and selling and for paying property taxes. And 
the statements of areas are used for the municipal property tax register and the 
register of title deeds. 

In the cadastral register you will find three k inds of area statements. As calcu
lated by measurement or by construction in a large scale or calculated on the ca
dastral map in scale 1 :4000. 

By bui lding the digital cadastre you can not  be sure that areas calculated from 
the digital coordinates will be more specific than the existing ones. This is at 
least a fact for area statements calculated by measurement or construction. 

A solution might be to recalculate all areas stated as "map areas". This  wil l  
bring the system in harmony and remove some great errors in existing area 
statements. But of course it must be explained to the land owner and corrected in 
the tax and title registers. 
As goes for the more specific calculated areas if you have a discrepancy between 
the statement in the cadastral register and the area, you may calculate from the 
digital map. You will have to l ive within that, even if it may be hard to explain. 

9 .  Legal Aspect by Ru n ning a Dynamic Digital Cadastral Map 

Firstly, you have the problem how fo fit in the new boundaries by a dynamic 
method. In princi pie or in theory it  may seem easy, but maybe not in practice. 

As mentioned above, the dynamic digital cadastral system uses quite the oppo
site method of the existing analogue system for fitting in new boundaries. 
By using the new cadastral measurements for correcting the old ones you may 
have a conflict for the graphical representation, not to mention the numeric re
presentation. 

You will have to decide the size of correction for the existing bo-tfodaries, while 
you cannot just change the geometric and graphic representation. The problem is 
i l lustrated in fig. 5 .  
You may have situations where you have fo fit in the new boundary in relation to 
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Fig. 4. Cadastral map combined with ortopholo. A discrepancy is shown. 
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Fig. 5. Problems by fitting in new boundaries into the dynamic digital cadastre. 
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the existing and hide the accurate coordinates in a register for later use . 

Also the statement of areas may be considered in the running dynamic system. 
Of course you cannot have a change of areas every time you make a recalculation 
for the boundary coordinates of a property. 

Choosing the solution as mentioned above for establishing the digital cadastre, 
you may decide only to correct the area statements, if they are indicated as "map 
areas" and only if, by recalculation, the error goes beyond a fixed limit. Sti l l  you 
will have to accept that areas calculated from the digital map do not necessarily 
fit to the areas stated in the cadastral register. 

Finally, you have the general problem of understanding and using the digital ca
dastre. 
It is possible to calculate the length between the property corner marks, but is 
does not necessarily fit to the original cadastral measurement as shown on the 
measurement sheets. 
And it is possible to combine the digital cadastre to digital technical maps and 
calculate e .g. the distance from a corner of a building to the property boundary. 
But this distance may not fit to the real distance in the field. Furthermore, the 
accuracy of various coordinates in the digital cadastre may be very unlike as 
explained by the procedure for establishing the cadastre. 

These problems are common and call for a very full guidance for the users. 

10 .  Closing Remarks 

The connection between digital cadastral mapping, the fundamentals of the 
system and the legal aspects may appear from the description above. 

Still the establishment of a digital cadastre in Denmark is in high time. The 
technological development is running fast, and you have to take part, even for a 
system with a history for over 200 years. 

And there is a point for taking part right now. In Denmark the cadastre is the on
ly landwide mapping in large scale. And you have in principle a precise defini
tion for the boundaries of every property i n  the country. 

Digital mapping for all purposes is increasing. By establishing the digital cada
stral map you will get a perfect reference for all other k inds of digital mapping. 
And a perfect reference for building the land information systems of the future. 
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D i s cu s s ion after the conference of Mr . Enemark 

Tegeler: 

Eneinark : 

Does the law require that you inform the landowners of the 
changes that happen when you are fitting their parcels into the 
cadastral map ? 

Most of the time we do not inform them, even in the case of 
movements in the cadastral map; we are only correcting the map, 
but we do not move the boundaries . The cadastral map does not 
define the boundaries, it serves only for geometr.ic identifica
tion. The def inition is made by a private l icensed surveyor 
when he compares the measurement sheets and the state of condi
tion in the field. 
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PERSPECTIVES DE RENOVATION 
DE PLANS CADASTRAUX GRAPHIQUES BASEES SUR 

L ' EXE MPLE DE LA VI LLE DE NEUCHATEL 

R .  N u s s b a um 
S e r v i c e  d e s  m e n s u r a t i o n s  c a d a s t r a l e s  

d u  C a n t o n d e  N e u c h l t e l  

L e  C a n t o n d e  N e u c h l t e l  p o s s e d e  d e s  p l a n s  c a d a s  -
t r a u x  p r o v i s o i r e s  d e p u i s  u n e  c e n t a i n e d ' a n n e e s . 
C o n s t a t a n t  u n e  d e m a n d e  a s s e z  u r g e n t e  d e  f o n d s  d e  
p l a n s  c a d a s t r a u x  n u m e r i q u e s  d e  l a  p a r t d e  n o m b r e u x 
p r o p r i e t a i r e s  d e  r e s e a u x  d ' e a u x , g a z , e l e c t r i c i t e , 
t e l e p h o n e , e t c , n o t r e  s e r v i c e  e t u d i e  l e s  m o y e n s  d e  
p r o d u i r e d e  t e l s  d o c um e n t s  d a n s  l e s  z o n e s  u r b a i n e s . 
U n  d e s  p r o c e d e s  e n v i s a g e a b l e s  e s t  l e  r e c o u r s  i l a  
d i g i t a l i s a t i o n  d e s  p l a n s  g r a p h i q u e s  e t  i l a  
p h o t o g r a mme t r i e  p o u r  e s s a y e r  d ' a me l i o r e r  l e u r  
p r e c i s i o n e t  d e  m e t t r e  i j o u r  l e u r  c o n t e n u . E n  p l u s 
d e  l a  p r o d u c t i o n , l e  r e s u l t a t  d e v r a i t  e t r e  a p p r o u v e  
J u r i d i q u e m e n t  p a r  l e s  a u t o r i t e s  c om p e t e n t e s  a f i n  
d ' e t r e c o n s i d e r e  c o m m e  u n e  m e n s u r a t i o n  o f f i c i e l l e . 
U n  t e s t  e s t  e n  c o u r s  d ' e x e c u t i o n  p o u r  v e r i f i e r  l a  
f a i s a b i l i t e  d e  c e t t e  me t h o d e . S o n  d e r o u l e m e n t  e s t  
d e c r i t  e n  d e t a i l .  L e s  a v a n t a g e s  e t  d e s a v a n t a g e s  
c o n n u s  e t  s u p p o s e s d e  l ' u t i l i s a t i o n  d e  c e it e  
m e t h o d e , a u  n i v e a u  j u r i d i q u e , t e c h n i q u e e t  
f i n a n c i e r , s o n t  c i t e s  c o mm e  a i d e i l a  p r o c h a i n e  
d e c i s i o n  d ' u t i l i s e r  O U  n o n  c e t t e  me t h o d e . 

1 .  I n t r o d u c t i o n 

L a  " Lo i  s u r  l e  c a d a s t r e '' v o t e  p a r  l e  G r a n d - C o n s e i l  d e  l a  
Re p u b l i q u e e t  C a n t o n d e  N e u c h l t e l  e s t  e n t r e  e n  v i g u e u r  l e  
l e r  n o v e m b r e  1 8 6 4  a f i n d e  d r e s s e r  u n  c a d a s t r e  g e n e r a l  d e  
t o u t  l e  c a n t o n . L a  c a d a s t r a t i o n - t e r m e  u t i l i s e  i l ' e p o q u e 
p o u r  d e s i g n e r  l a  m e n s u r a t i o n - d e  t o u t  l e  t e r r i t o i r e  d u  
c a n t o n , d ' u n e  s u r f a c e  d e  8 0 0  k m 2 , a e t e  f i x e  a q u i n z e  a n s . 
E t  c e  d e l a i  a e t e  t e nu . 

C e t t e l o i  a p r e v u  q u e  

- d e s  a r p e n t e u r s - g e o m e t r e s  d e v r a i e n t  e f f e c t u e r  l e  l e v e  d e s  
p l a n s ; 

- l e  b o r n a g e  d e s  p r o p r i e t e s  s e r a i t  d e c l a r e  
o b l i g a t o i r e ; / 

- l e s  p l a n s  p a r c e l l a i r e s  s e r a i e n t  b a s e s s u r  u n e  
t r i a ng u l a t i o n e xe c u t e e  2 5  a n s  p l u s  t o t ; 

- l e  c o n t e n u  d e s  p l a n s  s e r a i t  i d e n t i q u e  d a n s  t o u t  l e  c a n t o n ; 
- l e  c a d a s t r e , a p p e l e  p l u s t a r d  R e g i s t r e f o n c i e r , s e r a i t 
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o r g a n i s e ; 
- l a  m i s e  a l ' e n q u e t e  p u b l i q u e  d e s  p l a n s  e t  d u  c a d a s t r e 

a u r a i t  l i e u  a f i n  q u e  l e s  i n t e r e s s e s  p u i s s e n t  l e s  c o n s u l t e r  
e t  d e ma n d e r  l c s  r e c t i f i c a t i o n s  n e c e s s a i r e s ; 

- l e s  m u t a t i o n s  s e r a i e n t  e x e c u t e e s  e n s u i t e . 

L e  Re g l e m e n t  d ' e x e c u t i o n  d e  l a  L o i  s u r  l e  c a d a s t r e , e n  d e u x  
p a r t i e s , a ct o p t e l e s  2 0  m a i  1 8 6 5  e t  8 a o D t  1 8 7 8 , d e c r i t  a v e c  
p r e c i s i o n l e s  d i v e r s e s  o p e r a t i o n s  m e n t i o n ne e s  d a n s  l a  L o i . 
I l  f i x e  e n  o u t r e  l e s  t o l e r a n c e s  e n t r e  d i s t a n c e s  p r i s e s  s u r  
l e  t e r r a i n  e t  s u r  p l a n , e t  c e l l e s  r e l a t i v e s  a u x  d i f f e r e n c e s  
e n t r e d e u x d e t e r m i n a t i o n s  d e  s u r f a c e s  d ' u n e  p a r c e l l e . 

T o u s  l e s  p l a n s  c a d a s t r a u x  d e  l a  Re p u b l i q u e  e t  C a n t o n  d e  
N e u c h a t e l  o n t  a i n s i  e t e  e t a b l i s  s u r  c e s  b a s e s  l e g a l e s  e n  
q u i n z e  a n s . 

P l u s i e u r s  me t h o d e s  o n t  e t e  u t i l i s e e s  p o u r  c o n f e c t i o n n e r  c e s  
d o c um e n t s  l a  p l a n c h e t t e , l a  m e t h o d e  p o l y g o n ome t r i q u e  a v e c  
t h e o d o l i t e  p a r t o u t  o u  l a  c o n f i g u r a t i o n d u  t e r r a i n  l e  
p e r me t t a i t , l e s  m e s u r e s  l i n e a i r e s  a l ' a i d e  d e  c h a i n e s  
d ' a r p e n t e u r s  e t , d a n s  l e s  e n d r o i t s  d i f f i c i l e s , l a  b o u s s o l e . 

C e s  p l a n s  o n t  e t e c o n t i n u e l l e m e n t  m i s  a j o u r  j u s q u ' a  
a u j o u r d ' h u i  p a r  l e  s e r v i c e  q u e  j e  r e p r e s e n t e , e t  i l s  
c o n t i n u e r o n t  a l ' e t r e  a l ' a v e n i r , j u s q u ' a  l e u r  r e rn p l a c e m e 11 t  
p a r  d e s  n o u v e a u x  p l a n s  c a d a s t r a ux . 

L e s  m e t h o d e s  
t em p s ; o n  p e u t  

e t  i n s t r u m e n t s  
c i t e r  

u t i l i s e s  o n t  e v o l ue s cl a n s  l e  

- l ' u t i l i s a t i o n  d e s  b a s e s  o r t h o g o n a l e s  s u r  l e  t e r r a i n , d e s  
e q u e r r e s  MU l l e r  e t / o u d u  c o o r d i n a t o g r a p h e  r e c t a n g u l a i r e ; 

- l ' e m p l o i  d e s  t h e o d o l i t e s  a u t o - r e d u c t e u r s , g e n r e  D K - R T  d e  
Ke r n , e t  d u  c o o r d i na t o g r a p h e  p o l a i r e ;  

- p u i s ,  t o u j o u r s  s e l o n  l a  m e rn e  rne t h o d e  s u r  l e  t e r r a i n , l e  
c a l c u l  d e s  c o o r d o n nc e s , l e u r  r e p o r t  s u r u n  f i l m  s pe c i a l  e t  
l ' a j u s t a g e  v i s u e l  s u r  l e  p l a n  o r i g i n a l ;  

- e n f i n , l ' a r r i v e e  d e s  i n s t r um e n t s  d e  m e s u r e s  e l e c t r o n i q u e s  
d e s  d i s t a n c e s , q u i  a p e r m i s d ' a rne l i o r e r  l e  l e v e  e t  
d ' a u g me n t e r  l e  n o m b r e  d e s  p o i n t s  d ' a j u s t a g e s ;  
l ' u t i l i s a t i o n  d ' u n d i g i me t r e  a s s e z  p r e c i s  d e  l a  f i r rn e  
H a a g - S t r e i t  p e r m e t m a i n t e n a n t  d ' o b t e n i r  l e s  c o o r d o n n c e s  
l o c a l e s  e t , p a r  d e s  t r a n s f o r ma t i o n s  rna t h e rna t i q u e s , c o m m e  
H e l m e r t , d e  d e t e rm i n e r  n u m e r i q u e m e n t  l a  p r e c i s i o n r e l a t i v e 
e n t r e  l e s  p l a n s  e t  l e  t e r r a i n . C e  d i g i me t r e e s t  a u s s i  u n  
c o o r d i n a t o g r a p h e  r e c t a ng u l a i r e  e t  i l  d o n n e  a i n s i  l a  
p o s s i b i l i t e d e  r e p o r t e r  e n s u i t e  m a n u e l l em e n t  l e s  
c o o r d o n n e e s  d e s  n o u v e a u x  p o i n t s . 

/ 

2 ,  B e s o i n s d e s  u t i l i s a t e u r s  d e s  p l a n s  c a d a s t r a u x  

D e p u i s  2 0  m o i s , n o t r e  s e r v i c e  e s t  c o n f r o n t e  a l a  d e m a n d e  



- 37 -

b i e n  p r e c i s e  d e  p l a n s  c a d a s t r a u x  n ume r i q u e s  p a r  l e s  S e r v i c e s  
i n d u s t r i e l s  ( S I )  d e  l a  V i l l e d e  N e u c h a t e l  q u i  r e g r o u p c n t  l e s  
d i s t r i b u t e u r s  d ' e a u , d e  g a z  e t  d ' e l e c t r i c i t e . C e t  
u t i l i s a t e u r  p a r t i c u l i e r  n ' e s t  p a s  u n e  e x c e p t i o n  e t  i l  
p r e f i g u r e  l e s  b e s o i n s  d e  b e a u c o u p  d ' a u t r e s . 

p o u r  f a i r e d e  l a  p l a n i f i c a t i o n , d e  l a  g e s t i o n  e t  d e  l a  
c o n s t r u c t i o n  d e  r e s e a u x , l e s  r e s p o n s a b l e s  d e s  S e r v i c e s  
i n� u s t r i e l s  o n t  b e s o i n  d e s  p l a n s  d e  r e s e a u x  n u m e r i q u e s  a f i n  
d e  f o u r n i r  e n  t e m p s  r e e l  d e s  i n f o r ma t i o n s  u t i l e s  s u r  l a  
t o p o g r a p h i e , l e  s q u e l e t t e d e s  r e s e a u x , l e s  c o n n e x i o n s  p o u r  
a l i m e n t e r  u n  q u a r t i e r , e t c . 

S u r  l a  b a s e  d e s  p l a n s c a d a s t r a u x  n u m e r i q u e s , q u i  
c o n s t i t u e r o n t  u n  f o n d  d e  p l a n , i l  f a u d r a  n a t u r e l l e m e n t  e t  
n e c e s s a i r e me n t  q u e  l e s  S I  n u m e r i s e n t  l e u r s  c a d a s t r e s  d e s  
c o n d u i t e s  e t  l e s  r e p o r t e n t  s u r  c e  f o n d  d e  p l a n  p o u r  
c o n s t i t u e r  l e u r s  p l a n s  d e  r e s e a u x  n u m e r i q u e s . J e  p a r l e  d e  
c a d a s t r e s  a u  p l u r i e l  c a r  c h a q u e  a g e n t  c n e r g e t i q u e  f i g u r e  s u r  
d e s  p l a n s  c a d a s t r a u x  d i f f e r e n t s . 
A t e rm e , l ' I E N E R ,  I n s t i t u t  d ' e c o n om i e  e t  a m e n a g e me n t s  
e n e r g e t i q u e s  d e  l ' E P F - L , i m a g i n e q u ' a v e c  d e s  p l a n s  d e  
r e s e a u x  n u m e r i q u e s  e t  d e  l ' e l e c t r o n i q u e  d e  c o n t r o l e , l a  
t e l e s u r v e i l l a n c e  a v e c  c o m p t a g e  e t  a n a l y s e  d e s  f l u x d u  
r e s e a u , l e  t e l e c o n t r o l e  l o c a l i s a n t  l e s  p a nne s e t  a n o m a l i e s  
e t  r e d u i s a n t  l e  t e m p s  d e  r e a c t i o n e n  c a s  d ' a l a r m e , l a  
t e l e g e s t i o n , p r o c e d u r e  a u t o ma t i q u e  d ' a c t i o n  i d i s t a n c e  s u r  
l e s  v a n n e s  d u  r e s e a u  e n  f o n c t i o n  d ' u n mo d i l e  d e  d e m a n d e  e t  
d u  c o n t r o l e  d e  l a  d em a n d e  r e e l l e , q u e  l e s  d i s t r i b u t e u� s  
d ' e n e r g i e s  p o u r r a i e n t  e t e n d r e  e t  d e v e l o p p e r  d e s  me t h o d e s  d e  
g e s t i o n  p r e v i s i o n n e l l e , r e d u i s a n t  a i n s i  l e s  c o u t s  e t  
o p t i m i s a n t  l e  f o n c t i o n n e me n t . 

A t i t r e d ' e xe m p l e ,  n o t o n s  q u e  l a  g e s t i o n  d u  r e s e a u  d ' e a u  
r e g l e e  p a r  d e s  d i s p o s i t i f s  e l e c t r om e c a n i q u e s  p e u t e t r e  
a me l i o r e e  p a r  s i mu l a t i o n  f i n e d e  l a  d e m a n d e  p r e v i s i o nn e l l e  
l i m i t a n t  l e s  p o m p a g e s  o u  l e s  d e v e r s e me n t s  e t  r e p a r t i s s a n t  
l ' u s a g e  o p t i m a l  d e  l ' e a u  p o u r  l a  c o n s omma t i o n  e t  l a  
p r o d u c t i o n d ' e l e c t r i c i t e . P o u r  l e  g a z , l e s  t e c h n i q u e s  
a c t u e l l e s  r e n d e n t  p o s s i b l e s  d e s  v a r i a t i o n s  i m p o r t a n c e s  d e  l a  
p r e s s i o n  d e  d i s t r i b u t i o n  p e r m e t t a n t  a i n s i  d ' u t i l i s e r  l e  
r e s e a u  c om m e  s t o c k  d e  r e g u l a t i o n .  P o u r  l e  c h a u f f a g e  i 
d i s t a n c e , l e s  p e r t e s  s o n t  p r o p o r t i o n n e l l e s  i l a  q u a n t i t e  d e  
t u y a u x  e t  i l e u r  t e m pe r a t u r e . P a r c o n s e q u e n t  l e  f a i t  d e  
d i s t r i b u e r  l a  c h a l e u r  i l a  t e m p e r a t u r e  l a  p l u s  b a s s e  
p o s s i b l e  l i m i t e r a l e s  p e r t e s . P a r  a i l l e u r s , i l  e s t  p o s s i b l e  
d e  l i m i t e r  l a  p u i s s a n c e  i n s t a l l e e  d e  l a  c e n t r a l e  e n  
u t i l i s a n t  l e  r e s e a u  c o mm e  s t o c k  o u  e n  s u r c h a u f f a n t  l e  r e s e a u  
a v a n t  l e s  po i n t e s  d e  d e m a n d e . D a n s  c e  c o n t e x t e , l a  g e s t i o n 
f i n e  d u  r e s e a u  e t  l a  r e g u l a t i o n  c e n t r a l e  d e s  f l u x  d ' e a u  d a n s  
c h a q u e b o u c l e  d ' u t i l i s a t e u r s  p e r m e t t e n t  d e  r e d u i �� l e s  c o u t s  
d ' e x p l o i t a t i o n  e t  l e s  e m i s s i o n s  a a n s  l ' e n v i r o n n e m e n t  l i e e s  i 
l a  c o n s o mm a t i o n  d ' e n e r g i e . E n  c o n n a i s s a n t  l e s  
c a r a c t e r i s t i q u e s  d u  r e s e a u e t  l a  d e m a n d e , c e s  b a n q u e s  d e  
d o n n e e s  d e s  r e s e a u x  ' c o n s t i t u e n t  u n  o u t i l  p u i s s a n t  e t  
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e f t i c a c e  d ' o p t i m i s a t i o n  e t  p l a n i f i c a t i o n  d e s  r e s e a u x . 

3 .  P e r s p e c t i v e s  d e  f o u r n i t u r e s  d e  p l a n s  n ume r i q u e s  

L e s  S I , a y a n t  b e s o i n  d e  p l a n s  c a d a s t r a u x  n ume r i q u e s , o n t  
d o n e  c o n s t a t e , m a l h e u r e u s e m e n t  p o u r  n o u s , i n g e n i e u r s  
g e o me t r e s , q u e  c e s  d o c u m e n t s  n ' e x i s t e n t  p a s  e n c o r e  e t  q u ' i l 
f a u d r a  u n e  o u  p l u s i e u r s  d e c e n n i e s  p o u r  l e s  c o n s t i t u e r . 

I l  e s t  i n c o n t e s t a b l e  q u e , p o u r  l e s  g e n s  d e  r e s e a ux d e  
d i s t r i b u t i o n  d e  f l u i d e s , l e  p l a n  e s t  u n  m o y e n  e t , p o u r  n o u s , 
u n  b u t  p o u r  l e q u e l d e s  d i r e c t i v e s  i m p o s e n t l a  m e t h o d e  d e  
t r a v a i l  e t  l a  q u a l i t e  d u  r e s u l t a t . 

A i n s i ,  p o u r  l e s  S I , l a  p r o d u c t i o n  d e  p l a n s  e s t  t r o p  l e n t e  e t  
e g a l e m e n t  t r o p  s e c t o r i e l l e . 

E n  c o n s e q u e n c e , l ' i n s t i t u t  d e  l ' E P F - L  d e j a  m e n t i o n ne e t  l e s  
S I  p r o p o s e n t  d e  t e s t e r  l ' u t i l i s a t i o n  d ' i ma g e s  n o n  
i n t e r p r e t e s , c o mm e  l ' o r t h o p h o t o ,  a f i n  d e  p e r m e t t r e  u n  
d e ma r r a g e  s o u p l e  e t  r a p i d e  d e s  m e t h o d e s  n u m e r i q u e s  d e  
g e s t i o n  d e  r e s e a u x . 

E n  r e s um e , l e  p r o j e t  " S Y S U R B " , r e l a t i f  a l a  g e s t i o n  d e  
s y s t e m e s  e n e r g e t i q u e s  u r b a i n s  a s s i s t e e  p a r  o r d i na t e u r , 
f i n a n c e e p a r  l ' I E N E R , l e s  v i l l e s  d e  Ma r t i g n y  e t  N e u c h l t e l  e t  
l a  C om m i s s i o n  p o u r  l ' E n c o u r a g e m e n t  d e  l a  Re c h e r c h e  
S c i e n t i f i q u e  ( C E R S ) , a p o u r  o b j e t  d e  d e f i n i r  l e s  c o n c e �t s e t  
me t h o d e s  d e  s a i s i e  d e  d o n ne e s , l e u r  m i s e  a j o u r  r a p i d e  e t  d e  
d i a l o g u e  e n t r e p a r t e n a i r e s . 

P r o c e d e  e n v i s a g e  

L ' i ma g e  s e r a  l u e  p a r  s c a n n e r  e t  t r a i t e e  d e  ma n i e r e  d i g i t a l e  
c o m m e  u n e  i m a g e  v i d e o . L e  s t o c k a g e  s e r a  f a i t  s u r  d i s q u e  
o p t i q u e ; l e  s q u e l e t t e  d u  r e s e a u  s e r a  d i g i t a l i s e  e t  i n c o r p o r e  
a u  c o n t e n u  d u  d i s q u e o p t i q u e . O n  a u r a i t  a i n s i  d e s  i m a g e s  
p i c t o r i e l l e s  e t  v e c t o r i e l l e s . 
U n e  g r i l l e h e c t o me t r i q u e , l ' h e c t a r e  e t a n t  c h o i s i  c o m m e  u n i t e  
d e  b a s e , p e r m e t t r a u n  r e p e r a g e  r a p i d e  e t  s i m p l e  d a n s  l e  
t i s s u s  u r b a i n . U n e  i n d i c a t i o n  d e  l a  q u a l i t e  d e s  i n f o r m a t i o n s  
s e r a r e p e r t o r i e e  a f i n  d ' a f f i n e r  p l u s  t a r d  l e s  d o n n e e s  g r l c e  
a u n  c a d a s t r e  n u m e r i q u e  e n f i n  d i s p o n i b l e . L a  m i s e  a j o u r  p a r  
l ' o b t e n t i o n  d e  n o u v e l l e s  o r t h o p h o t o s  e s t  e n v i s a g e e . 

D ' a u t r e s  me t h o d e s  s o n t  p o s s i b l e s  c o mm e  l a  
p l a n s  c o n t e n a n t a l a  f o i s  l e  c a d a s t r e 
C e r t a i n s  p r o p r i e t a i r e s  d e  r e s e a u x  
s e r i e u s e m e n t . 

P l u s i e u r s  
S Y S U R B : 

r e f l e x i o n s  s e  d e g a g e n t  d e  

- a b s e n c e  d e  p l a n s  c a d a s t r a u x  n u me r i q u e s ; 

d i g i t a l i s a t i o n  d e s  
e t  l e s  r e s e a u x . 

l ' e n v i s a g e n t  t r e s  

c e t t e  p u b l i c a t i o n  \ 
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- a p r i o r i  d e s  a n n e e s  p o u r  l e s  c o n s t i t u e r ;  
- l e s  p l a n s  c o n f e c t i o n n e s p a r  l e s  S I  s e r a i e n t u t i l i s e s  p a r  

b e a u c o u p  d ' a u t r e s  s e r v i c e s  
p o n e s  e t  c h a u s s e e s , p r o t e c t i o n 
t e r r i t o i r e , P T T , e t c , q u i  
a c t u e l l e me n t ; 

c i v i l e , ame n a g e m e n t  d u  
u t i l i s e n t  n o s  p l a n s  

l e s  p l a n s  c a d a s t r a ux n e  d e v i e n d r a i e n t  ne c e s s a i r e s  q u e  p o u r  
l e s  b e s o i n s  d u  r e g i s t r e f a n c i e r ;  
l e s  d o n n e e s  g e o me t r i q u e s  i s s u e s  d e  l e u r s  p l a n s  n e  
po u r r a i e n t  p a s  e t r e r e p r i s e s  p a r  d e s  i n g e n i e u r s  g e om� t r e s  
l o r s  d e  l a  c o n f e c t i o n d e  no u v e a ux p l a n s  c a d a s t r a ux ; 

- l e  b e s o i n  r a p i d e  d e  p l a n s  m o i n s  p r e c i s ,  d e  l ' o r d r e  d e  J O  
c m , ma i s  c o u v r a n t  d e  g r a n d e s  s u r f a c e s , e x i s t e  r e e l l e m e n t . 

A p r e s  c e s  c o n s t a t a t i o n s , u n e  a c t i o n  s ' i m p o s e  a f i n  d ' e s s a y e r  
d e  ri p o n d r e  a u  d e f i  l a n c e . 

4 ,  P e r s p e c t i v e s d e  f o u r n i t u r e s  r a p i d e s  d e  
n um e r i q u e s  

p l a n s  c a d a s t r a ux 

P a r t a g e a n t  a v e c  l e s  r e s p o n s a b l e s  d e s  S I  e t  d e  l ' I E N E R  l e  
v i e i l  a d a g e , q u ' o n d e v r a i t  a C o n f u c i u s , 5 0 0 a n s  av . J . - c . , 
q u i  d i t  q u '  " u n e  i m a g e  v a u t  m i l l e  m o t s " ,  j ' a i p r i s c o n t a c t  
a v e c  M ,  l e  P r o f e s s e u r  o .  KH l b l  a i n s i  q u ' a v e c  l a  D i r e c t i o n  
f e d e r a l e  d e s  m e n s u r a t i o n s  c a d a s t r a l e s  a B e r n e  p o u r  e s s a y e r  
d e  p r o d u i r e  a s s e z  r a p i d e m e n t  l e s  p l a n s  c a d a s t r a u x  n u me r i q u e s  
d e  l a  V i l l e  d e  N e u c h l t e l  a l ' a i d e  d e  l a  p h o t o g r a mmi t r i e . 

L ' i d e e  d ' u t i l i s e r  l a  p h o t o g r a mme t r i e  v i e n t , d ' u ne p a r t  d e  
l ' u t i l i s a t i o n  p o s s i b l e  d ' o r t h o p h o t o s  p o u r  p r o j e t e r  d e  
n o u v e l l e s  c a n a l i s a t i o n s  t e l  q u e  l e  s u g g e r e  l a  pu b l i c a t i o n 
S Y S U R B  e t , d ' a u t r e  p a r t , d ' a r t i c l e s  d e  M. KH l b l  c o n s a c r e s  a 
l a  r e n o v a t i o n  d e  me n s u r a t i o n  p a r  l a  p h o t o g r a mme t r i e . 
L O  v i l l e d e  N e u c h l t e l ,  u n  r e s e a u  c l a s s i q u e  d e  p o l y g o na l e s  a 
e t e  d e t e r m i n e  i l  y a 1 0  a n s .  E n t r e  v i n g t  a t r e n t e  p o i n t s  
d ' a j u s t a g e  o n t  e t e  c h o i s i s  s e l o n  l e  c r i t e r e  q u ' i l s  d e v a i e n t  
e t r e  v i s i b l e s  e t  p a r f a i t e me n t  i d e n t i f i a b l e s  a u s s i  b i e n  d a n s  
l e s  p l a n s  d ' o r i g i n e q u e  s u r  l e  t e r r a i n . C e s  p o i n t s  o n t  e t e  
d e t e r m i n e s  e t  c o n t r o l e s  p o l a i r e me n t  a p a r t i r  d e s  p o i n t s  d e  
p o l y g o n e s .  T o u t e s  l e s  m i s e s  a j o u r , d e s c e t t e  d a t e , o n t  e t e 
e f f e c t u e e s  a p a r t i r  d e s  po i n t s d e  p o l y g o n e s .  

L e  t e s t  d e  f a i s a b i l i t e  d e  m e n s u r a t i o n  
r e n o v a t i o n  a l ' a i d e  d e  l a  p h o t o g r a mme t r i e  
p o uv a i t  a i n s i  c o mme n c e r  a s s e z  r a p i d em e n t . 

p a r c e l l a i r e p a r 
e n  z o n e  u r b a i n e  

A v a n t d e  d e t a i l l e r  l a  me t h o d e , i l  f a u t  r a p p e l e r  q u e  l e s  
p l a n s  c a d a s t r a ux a c t u e l s  s o n t  g r a p h i q u e s  e t  q u ' i l s  o n t  e t e 
p r o v i s o i r e m e n t  a p p r o u v e s  p a r  l a  C o n f e d e r a t i o n  l o r s  d e  
l ' i n t r o d u c t i o n  d u  C o d e  C i v i l S u i s s e  e n  1 9 1 2. / 

L a  m e n s u r a t i o n  p a r  r e n o v a t i o n  c o n s i s t e  a d i g i t a l i s e r  c e s  
p l a n s , a a c t u a l i s e r  e t  a n o r m a l i s e r  l e u r  c o n t e nu. E l l e  e s t  
b a s e e  s u r  u n e  r e ch e r c h e  m i n i m um d e  l ' a b o r ne m e n t  e t  u n e  
u t i l i s a t i o n  r a t i o n n e l l e  d e s  e l e m e n t s  n um e r i q u e s  ( l e v e s  O U  
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i s s u s d e  mu t a ti on s  e f f e c t ue e s  

4 . 1 . D e s c ri p ti on d e  l a  me t h o d e  ( fi g . 1 )  

L a  d i gi t a li s a ti on c o m p l e t e  d e s  p l a n s  c a d a s t r a u x  a c t u e l s  a 
c on s ti t ue l a  p r e mi e r e  o p e r a t i on p a r  l a  s ai si e  s y s t e ma ti q u e  
d e  t o u s  l e s  p oi n t s  e t  d e  t o u t e s  l e s  l i gn e s  l e s  r e l i an t 
limi t e s d e  pr o p ri e t 6 , d e  b l t i m en t , d e  di f f e r en t e s  n a t ur e s  
( b or d d e  r o u t e ) ;  l e  c e n t r e  d e  g r a v i t e  d e  c h a q u e uni t e  
c a d a s t r a l e  ( p a r c e l l e , bl ti men t , p l a c e , e t c )  e t  u n  poin t d e  
s on c on t o ur perime tri q u e  on t e t e  e g a l e men t di gi t a li s e  a fi n  
d e  p o uvoi r  r e c on s ti t u e r  l a  d e s cri p ti on d e  l ' uni t e. C e t t e 
o p e r a ti on a e t e  r e a li s e e  s ur un c o or di n a t o g r a p h e  
r e c t an g u l ai r e  i s or ti e n u m e ri q u e  H a a g - S t r ei t i ci - m e m e  i 
l ' In s ti t u t  d e  p h o t o g r a mm e t ri e  d e  l ' E P F- L , 
La r e c u pe r a t i on d e s  me s ur e s  e f f e c t u e e s  an t e ri e ur e m en t  l or s  
d e  m u t a ti o n s  p e u t  e tr e  e x e c u t e e  O U  n on . 
C e l a de p e n d  d e  l ' i m p o r t a n c e  e t  d u  t y p e  d e  l a  mu t a ti on , d e  
s o n  a n ci e nn e t e , d e  l a  li si bi li t e  d e s  m e s ur e s  e t  c r o q ui s , d e  
s a  v a l i di t e  a c t u e l l e , e t c. 
En c a s  d e  r e c u p e r a t i on , d e s  poin t s  d ' i n t er c a l a ti on s  
d e t ermi n e s  l o r s  d e  l a  m u t a ti on e t  i d e n ti fi a b l e s  a u j o ur d ' h ui 
s ur l e  t er r a i n  s er o n t si gn a l e s. 
L o r s  d e  l a  r e c o n n ai s s a n c e  d u  r e s e a u  d e  poin t s  d e  b a s e  
n e c e s s ai r e s ,  d ' un e  p ar t , p o u r  d e t e r mi n e r  l e s  poin t s  
d ' a j u s t a g � , u ti l e s  i l ' o ri en t a ti on d e s  c li � h e � , ain si 
q u ' e v en t u e l l e men t l e s  p oi n t s  d ' i n t er c a l a ti on d em a n d e s ,  e t ,  
d ' a u t r e  par t , p o ur l e s  b e s oi n s  d e  l a  mi s e  i j o ur u l t e ri e ur e  
d e s  p l a n s  c a d a s t r a u x , l e  t oi l e t t a g e  d u  c on t e n u  d e s  p l an s  
a c t u e l s  e s t  e x e c u t e ;  c e t t e  o p e r a t i on c on si s t e  i si g n a l e r  l e s  
o b j e t s  n o u v e a u x  o u  di f f e r en t s  e t  i i n di q u e r  l a  
r e pr e s en t a ti o n  c orr e c t e  p a r  r a p p o r t a u x  n or m e s  a c t u e l l e s. 

La d e t ermi n a ti on d e s  c o r r e c ti o n s  ( n o u v e a u  b l t i m en t )  e s t  
s u p p o s e e  e tr e  e f f e c t u e e  l o r s  d e  l a  r e s ti t u ti on 
p h o t o gramme t ri q u e. P o ur l e s  p e ti t s  e l e m en t s  ( pr o l on g a ti o n  
d ' u n m ur e xi s t en t ) , o u  i n vi si b l e s  s ur l e s  c li c h e s , i pri o ri , 
l e s  m e s ur e s  d e v r on t e t r e  pri s e s  p a r  l e v e  t e rr e s t r e  h a bi t u e l  
t o u t  d e  s ui t e  o u  l o r s  d e  l ' o pe r a t i o n  s ui v an t e . 

L e s  d e t er mi n a ti on s  d e s  di f f er e n t s  p oi n t s  
ci- d e s s u s  s on t  e f f e c t u e e s  e n s ui t e  a fi n  d ' o b t en i r  
d e s  c o or d onn e e s. 

m en ti on n e s  
f in a l em e n t 

Dan s l e  c a s  d u  t e s t  d e  N e u c hl t e l , n o u s  p o s s e di o n s  d o n e  d e j i  
c e s  e l e me n t s , i l ' e x c e p ti on d e  q u e l q u e s  p oi n t s  
d ' i n t er c a l a ti on q u ' i l  a f a l l u d e t e r mi n er . 

La s i gn a li s a ti on d e  q u e l q u e s  poi n t s  d e  b a s e  a e t e  e x e c u t e e ; 
vu l a  p o si ti on d e  c er t ain s d e  c e u x - ci , p r o c h e s  ✓ d ' a r br e s o u  
d e  b l ti m e n t s , d e u x  e x c e n t ri q u e s  a li gn e s  o n t  e t e s o uv e n t  
i n di q ue s p a r  p oi n t .  

L e  vo l ,  e f f e c t u e  
fin a n ci e r e  d e  

p a r  l ' a vi on 
l a  Dir e c t i on 

e t  a v e c  
f e d e r a l e  

l a  c o l l a b o r a ti on 
d e s  men s ur a ti on s  



Methode 1 

Mensurat ion 
convent ionne l-
le  
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P lans cadast raux 
graph iques actuels 

Methode 2 Het hode 3 

Mensurat ion par Mensurat i on par 
renovat ion renovat i on par 

photograr.1r.1etr i e  

Met hode 4 

Nurne r i sa t i on 

- - -· -v- - -r - - .. - - - - - -v- - - - - - - - - -v- - - - - - - - - L - - -

Hre 
Hape 

i--- - -
2eme 
e t ape 

trn; -
et ape 

i--- - -
4erne 
e t ape 

i--- - -
Serne 
e tape 

I 

I 

Abornement I 
Leve terrestre 
de tous 
ob je ts  

- - - -
Cal cul 

les  

- - -
des 

coordonnees 

- -

D i g i tal i sat i on 

v 
Toi let tage 
cornplet 

v 
Points  
d ' a justage 

- - - -�- - - - -
Transformat i ons 
mathemat iques ,  
i nterpolat i ons 

- - - -v- - - - - - - - -v- - - - -

Dess i n  I I Dess in  I 
- - - - -v- - - - - - - - -v- - - - -

Cal cul des Calcul  des 
surfaces sur faces 
- - - -v- - - - - - - - -v- - - - -

M i se A Mise A 
l ' engu�te 
pub l , que 

l ' enguHe 
pub l , que 

I 

I D i g i ta l i sat ion 
v 

I Toi let tage 
part i e l  

v 

I Points  
d' a j ustage 

I 
I Photos aer i ennes 

I 
Res t i t ut ion e t  
foi lettage 
cornplet 

- - - - -v- - - - -
Transforr.iat i ons 
mathl!rnat i ques 

- - - - -v- - - - -
I Dess i n  I - - - - -v- - - - -

I Calcul  des 
sur f aces 

- - - - -v- - - - -

Mise  
l' enguHe 
publ , que 

I 

D i g i t a l i sa t i on 

J 

Poi nt s  d ' a j �s-
t age res t r e i nt s  

- - - - ,_ .;.. - -
Trans forma t i ons 
mat herna t i ques 
s impl i  f i ees  
- ._ - -v- - - -

Dess i n  
- - - -

- - - -

- - - -

- - - -

i--- - - - - - _ 1  - - - - - - - - - - - - -
Nouveaux plans 
c adast raux numer i ques 
et o f f  ic ie ls  

i--- - - - - - - - - - - - - - - - - - - - - - - - - - ,_ - - - -
P l ans 
par ce l l a i r e s  
nurner i ques - - - - - - - -

e t ape 
eventue l le 

I/ Orthophotos . .__ __ v..--___, 

Scanner i sat ion 
L - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - -

fig. l Sch�me d ' ex�cution dee �eneuretion■ percelleire■ 
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c a d a s t r a l e s , a p e r m i s  d e  p r e n d r e , a e n v i r o n  9 0 0  m s u r  s o l , 
d e s  c l i c h e s  a l ' e c h e l l e  1 : 3 0 0 0  s e l o n  u n  p l a n  d e  v o l  d e f i n i  
p a r  M . 0 .  Ko l b l. 

G r a c e  a u x  c o o r d o n n e e s  d e s  p o i n t s  d e  b a s e , d ' a j u s t a g e  e t  
d ' i n t e r c a l a t i o n , d e s  t r a n s f o r m a t i o n s  m a t he ma t i q u e s  a m e n e n t  
l e s  c o o r d o n n e e s  l o c a l e s  i s s u e s  d e  l a  d i g i t a l i s a t i o n d a n s  l e  
s y s t e m e d e s  c o o r d o n n e e s  n a t i o n a l e s . T o u t e f o i s  c e s  
c o o r d o nne e s  s o n t  e n c o r e  p r o v i s o i r e s . 

U n  r e p o r t  e t  u n  d e s s i n  s o n t  e f f e c t u e s  
r e s u l t a t  d e  l a  d i g i t a l i s a t i o n  a f i n  d e  
c a <l a s t r a l  o f f i c i e l . 

p o u r  c o n t r o l e r  l e  
l a  c o m p a r e r  a u  p l a n  

E n  p l a q u a n t  c e  m e m e  d e s s i n  s u r  l e s  p h o t o s  a g r a nd i e s  a 
l ' e c h e l l e  d e  1 : 5 0 0 , i l  s e r a  p o s s i b l e , p a r f o i s  a v e c  
d i f f i c u l t e , d e  d e t e r m i n e r  l e  f o r m e  e t  l a  g r a n d e u r  d e s  i l o t s  
h o m o g e n e s  d a n s l e s q u e l s  t o u s  l e s  p o i n t s  s u b i r o n t  u n e  
t ra n s f o r m a t i o n m a t h e ma t i q u e  i d e n t i q u e . P o u r  c e l a  i l  f a u t  
t r o u v e r  b i e n  i d e n t i f i a b l e , s u r  l a  p h o t o  e t  l e  p l a n , q u e l q u e s  
p o i n t s d ' a j u s t a g e s  d o n t  l e s  c o o r <l o n n e e s  s e r o n t  d e t e r m i n e e s  
l o r s  d e  l a  r e s t i t u t i o n  p h o t o g r a mm e t r i q u e . 
La  r e s t i t u t i o n p e r m e t t r a  a u s s i  d e  p r e n d r e  l ' a l t i t u d e  a u  s o l  
d e  c h a q u e  po i n t  d i g i t a l i s e  e t  d e  c om p l e t e r  l e  c o n t e n u d u  
p l a n  s e l o n  l e s  i n d i c a t i o n s  f o u r n i e s  l o r s  d u  t o i l e t t a g e. 

D e s  t r a n s f o r ma t i o n s  m a t he m a t i q u e s  d o n n e r o n t  e n f i n  
p o i n t  s e s  c o o r d o n ne e s  d e f i n i t i v e s  X ,  Y e t H .  

a c h a q u e  

P o u r  d e  p l u s  a m p l e s  e t  p l u s  c o m p l e t e s  e x p l i c a t t o n s , o n  s e  
l ' e x p o s e  d e  M .  J . -c . P r a d e r v a n d  c o n s a c r e  a 

o f  t h e  c a d a s t r e  w i t h  t h e  he l p  o f  p h o t o g r a m m e t r y . 
r e f e r e r a a 
" Re n o v a t i o n  
Ap p l i c a t i o n  p r o b l e m s  i n  u r b a n  a r e a " . 

La s u i t e  d e s  t r a v a u x  c o r r e s p o n d  a u n e  e x e c u t i o n  c l a s s i q u e  e t  
n o r ma l e  d ' u n e  m e n s 6 r a t i o n 

- c a l c u l  d e s  s u r f a c e s ; 
- d e s s i n  d e  c o n t r o l e  d e s  c o n t o u r s  p e r i m e t r i q u e s ; 
- r e p o r t  a u t om a t i q u e d e s  p o i n t s  s u r  u n  s u p p o r t  s t a b l e ; 
- d e s s i n  a u t om a t i q u e  o u  m a n u e l d u  n o u v e a u  p l a n  c a d a s t r a l ;  
- e t a b l i s s e m e n t  d u  p l a n  n u m e r a t e ; 
- c o n f e c t i o n  a u t o m a t i q u e e t  p r e s q u e  c o m p l e t e  d e  l ' e t a t  d e s  

c o n t e na n c e s  d o n n a n t , p a r  nume r o  d e  p a r c e l l e , l a  c o mm u n e  e t  
l e  p l a n  d ' a p p a r t e n a n c e , l e s  n o m s  e t  a d r e s s e s  d e  s o n  ( s e s )  
p r o p r i e t a i r e ( s ) , l e ( s )  n om ( s )  e t  l a  ( l e s )  s u r f a c e ( s )  d e  l a  
( d e s )  na t u r e ( s )  l a  c o m p o s a n t , s a  s u r f a c e  t o t a l e , e t c . 

La  m i s e  a l ' e n q u e t e  p u b l i q u e  d u  p l a n  c a d a s t r a l  e t  d e  l ' e t a t  
d e s  c o n t e n a n c e s  c l o t u r e n t  l ' e xe c u t i o n d e  l a  m e n s u r a t i o n . 
L ' a p p r o b a t i o n d e s  a u t o r i t e s  c a n t o n a l e s  e t  f e d e r a l e s  r e n d e n t  
c e s  d o c um e n t s  o f f i c i e l s .  

4 . 2 .  Comm e n t a i r e s  s u r  l ' e xe c u t i o n p a r t i e l l e d e  c e  t e s t  a c e  
j o u r .  



-
- 43 -

Le t o i l e t t a g e  d o i t  s e  f a i r e a v a n t  la d i g i t a l i s a t i o n  a f i n  
d ' e v i t e r  l a  s a i s i e  d ' o b j e t s  d i s p a r u s. 
L a  d i g i t a l i s a t i o n  a ! ' a i d e  d e  ! ' i n s t r um e n t  d e c r i t  p l u s  h a u t  
f u t  u n  t r a v a i l  l o n g  e t  f a s t i d i e ux. Le  r e c o u r s  a u n  s y s t i m e  
g r a p h i q u e  i n t e r a c t i f  p e rm e t t r a i t  t r i s  c e r t a i n e m e n t  d e  
f a c i l i t e r  l a  d i g i t a l i s a t i o n d e  c e r t a i n s  o b j e t s  c om m e  l e s  
m u r s , e s c a l i e r s , e n  u t i l i s a n t  l e s  m e n u s  d e  c o n s t r u c t i o n s  
i n t e r a c t i f s . P a r  c o n t  r e , l a  r e s o l u t i o n d e  s a i s i e  d e s  
c o o r d o n nc e s  l o c a l e s  s u r  l e  c o o r d i na t o g r a p h e  e s t  s u p e r i e u r e , 
d e  l ' o r d r e  d e  1 / l O O e  m m , a c e l l e  d ' u n e  t a b l e t t e  a 
d i g i t a l i s e r  o f f e r t e  s u r  l e  m a r c h e  q u i  e s t  d e  2 , 5 / l O O e  m m. 

La d e t e r m i n a t i o n  d e s  z o n e s  d e  t r a n s f o rm a t i o n  e t  d e s  p o i n t s  
d ' a j u s t a g e s  p a r  s u p e r p o s i t i o n  d ' u n e  p h o t o  a g r a n d i e  e t  d u  
d e s s i n  d e  l a  d i g i t a l i s a t i o n  s ' e s t  r e v e l e e  a s s e z  d i f f i c i l e  
p o u r  m e s  c o l l a b o r a t e u r s  e t  m o i - m ! m e. 
I l  f a u t  s o u h a i t e r  q u e  d e s  l o g i c i e l s  
ma t he ma t i q u e s  pu i s s e n t  p r e n d r e  l a  r e l i v e  
s o l u t i o n e v e n t u e l l e  po u r r a i t  c o n s i s t e r  a 
p o i n t s  d ' a j u s t a g e  p a r  p l a n  e t  s u r t o u t  d e s  

d e  t r a n s f o rm a t i o n s  
d e  1 '  h o m m e ; u n e  

s i gn a l l s e r  p l u s  d e  
p o i n t s  d e  l i m i t e. 

4. J. Av a n t a g e s  d e  c e t t e  m e t h o d e  

T e c h n i q u e s  exe c u t i o n  a p r i o r i  p l u s  r a p i d e ; 
- a l t i t ud e  d e  c h a q u e  p o i n t  c o n n u e ; 
- c o n t e n u d e s  p l a n s  t o t a l e m e n t  nume r i q u e ; 
- m i s e  a d i s p o s i t i o n  d e  p h o t o g r a ph i e s  a g r a nd i e s  

a m o i n d r e  c o u t ; 
- po s s i b i l i t e a u s s i  a m o i n d r e  c o u t  d ' e t a b l i r  

d e s  o r t h o p h o t o s ; 
- i n j e c t i o n  d e  ph o t o s  t e r r e s t r e s  d ' o b j e t s  d e  

r e s e a ux ( r e g a r d s , e t c )  d a n s  ! ' i m a g e  
s t e r e o s c o p i q u e  d e  l a  r e s t i t u t i o n 
ph o t o g r amme t r i q u e  a f i n  d ' o b t e n i r  l e s  
c o o r d o n n e e s  d e  c e s  p o i n t s  i nv i s i b l e s  s u r  l a  
ph o t o  ae r i e n n e ; s o l u t i o n p l u s  s i m p l e  e t  p l u s  
e c o n o m i q u e  q u e  l a  s i g n a l i s a t i o n a v a n t  l e  v o l. 

4. 4.  D e s a v a n t a g e s  

J u r i d i q u e s  

T e c h n i q u e s  

- r e s p e c t  p a r t i e l  d e s  n o r m e s  
- a p p r o b a t i o n  f e d e r a l e , 

p a r t i c i p a t i o n f i na n c i i r e  
d i f f i c i l e  a o b t e n i r. 

h a b i t u e l l e s ; 
p a r  c o n s e q ue n t  

f e d e r a l e , p l u s  

- f a i s a b i l i t e  d e  c e t t e  m e t h o d e  e n  m i l i e u  u r b a i n  
a p r o u v e r  e n  t e n a n t  c om p t e  d e s  d i f f i c u l t e s  
d u e s  a l a  v e g e t a t i o n , a u  s t a t i o n n e m e n t  e t  a 
l a  c i r c u l a t i o n  d e s  v e h i c u l e s  ,.,-,, a l '  o m b r e  
p o r t e e  p a r  l e s  b a t i m e n t s ;  

- p r e c i s i o n  d e s  c o o r d o n n e e s  a c o nn a i t r e ; 
- d i f f e r e n c e s  e n t r e  l e s  c o o r d onne e s  d e s  p o i n t s  

i s s u e s  d e s  m u l t i p l e s  t r a n s f o rm a t i o n s  e t  l e s  
c o o r d o n n e e s  d e s  m !m e s  p o i n t s  r e s u l t a n t  d ' u n 



d o u b l e  l e ve 
( t o l e r a n c e  
N e u c ha t e l ) ; 
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t e r r e s t r e 
d u  d e g r e  

s u p e r i e u r e  
d e  p r e c i s i o n  

a 1 0 

2 
c m  

p o u r  

- o b l i g a t i o n  d ' e f f e c t u e r  l e s  vo l s  d e  p r i s e s  d e  
v u e s  a u  p r i n t em p s  d a n s  u n e  p e r i o d e  a s s e z  
c o u r t e ;  

- p e u  d e  f a � a d e s d e  b a t i m e n t s  v i s i b l e s  p o u r  
e f f e c t u e r  l ' a j u s t a g e  p l a n - p h o t o ; 

- r e s t i t u t i o n  d e s  n o u v e a u x  b a t i m e n t s  d i f f i c i l e s  
p o u r  l e s  r a i s o n s  e v o q u e e s  c i - d e s s u s ; 

- t o i l e t t a g e  p a r  l e v e  t e r r e s t r e  p l u s  i m p o r t a n t  
q u e  p r e v u ; 

- r e c o u r s  a p l u s i e u r s  b u r e a u x  s o u s - t r a i t a n t s ;  
- r e c o u r s  n e c e s s a i r e  a u n  s y s t e m e  g r a p h i q u e  

i n t e r a c t i f  p o u r  d i g i t a l i s e r  e t  d e c r i r e t o u s  
l e s  o b j e t s ; 

- u t i l i s a t i o n  d ' u n e  m e t h o d e  e x p e r i m e n t a l e ; 
- e t a b l i s s em e n t  d ' u n c a h i e r  d e s  c h a r g e s ; 

d i f f i c u l t e  a p r e v o i r  l o r s  d e s  t ra v a u x  d e m i s e  
a j o u r  e n  p r e s e n c e  d e  po i n t s  d e  l i m i t e  
e x i s t a n t s  d o n t  l e s  c o o r d o n n e e s  p r o v i e n n e n t  d e  
l a  d i g i t a l i s a t i o n ( i n t e g r a t i o n d e s  
c o o r d o n ne e s  " t e r r a i n "  e t  " p l a n " ) ;  

F i na n c i e r s  - c o G t  a c t u e l l e m e n t  d i f f i c i l e a e s t i m e r ;  
- a u c u n  t a r i f  p a r i t a i r e n ' e x i s t e ;  r e t r i b u t i o n  

s e l o n  cl e v i s  e t / o u e u  r e g i e .  

5 .  C o n c l u s i o n s  

L a  s o l u t i o n e nv i s a g e e  p o u r  
c a d a s t r a u x  n u m e r i q u e s  p e u t  
e x i g e n c e s  d e  p r e c i s i o n .  

p r o d u i r e  
i m p l i q u e r  

d e s  
u n e  

n o u v e a u x  p l a n s  
l i m i t a t i o n d e s  

S ' i l s e  r e v i l e  d i f f i c i l e o u  i m p o s s i b l e  d e  l i e r  l e s  o b j e c t i f s  
d e  p r e c i s i o n ,  d o n e  d ' a p p r o b a t i o n f e d e r a l e , e t  d e  p r o d u c t i o n , 
i l  s e r a i t  a l o r s  p r e f e r a b l e  e t  s o u h a i t a b l e  d ' a d o p t e r  u u e  
s u c c e s s i o n  d e  t e c h n i q u e s c o o r d o nn e e s  e t  a d a p t e e s  a u x 
s o u h a i t s  d e s  d i f f e r e n t s  u t i l i s a t e u r s . P a r  d e s  a me l i o r a t i o n s 
s u c c e s s i v e s , c e s  m e t ho d e s  d e v r a i e n t  p e r me t t r e d ' a t t e i n d r e  
l e s  o b j e c t i f s  d e  p r e c i s i o n  e x i g e s  p a r  l a  C o n f e d e r a t i on ,  s a n s  
p e n a l i s e r  l e s  u t i l i s a t e u r s  q u i  n ' e n o n t  p a s  o u  m a i n s  b e s o i n . 

L e s  i ng e n i e u r s  g e o me t r e s  n e  s o n t  p l u s  l e s  r o i s  d e s  p l a n s . 

E t  l e s  
r e g i s t r e 

p l a n s  n e  d o i v e n t  p l u s  s a t i s f a i r e  q u e  l e s  
f a n c i e r . 

b e s o i n s d u  

L e s  i ng e n i e u r s  g e o me t r e s  d o i v e n t  c e p e n d a n t  c o n t i n u e r  a 
p r o d u i r e  u n  o u t i l  m e r v e i l l e ux ,  l e  p l a n , a f i n  d e  l e  m e t t r e a 
d i s p o s i t i o n d e s  u t i l i s a t e u r s  p o t e n t i e l s .  
E t  i l s  v o n t  s ' e n g a g e r  d a n s  c e t t e  v o i e , c a r  1 �  p l a n  f a i t  
p a r t i e  i n t e g r a n t e  d u  s y s t i m e  d ' i n f o r ma t i o n  d u  t e r r i t o i r e e t  
s o n  i m p o r t a n c e  n e  f e r a q u ' a u gm e n t e r  d e s  q u ' i l s e r a  
n u m e r i q u e . 
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D i scus s ion after the conference of Mr . Nus sbaum 

Koecher: 

Nussbaum: 

Why are you treating both boundaries and utilities at the same 
time with photogrammetric methods ? They do not have the same 
accuracy requirements. 

We treat them at the same time because the Confederation 
supports financially a l l  cadastral operations that are un
dertaken in order to be officially approved once they are 
finished. 

,,,. 
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LE CADASTRE OMS LES BNQES DE IXNEES lAIAINES 

A su>PmT CART06RAPHI(l.E 

Jacques Pa l ombo 
Soci ete I COREM 

Marse i l l e 

Des 1 972 , l a  Mun i c i pa l i te de  MARSEILLE a p r i s  l a  dec i s i on de  c oncevo i r  
avec l a  Soc i ete I nformat i que  ICOREM un systeme d '  i nf o rma t i ons  urba i ne s  
a support c a r tograph i que . Cec i ,  dans l e  b u t  de ma ltr i se r  p a rf a i tement 
l ' amenagement du te r r i to i re a gere r .  

L a  prem 1 e re g rande tache a assu r e r  a ete I ' i nf o rma t i sa t i on des  p l ans  
c adastraux au nomb r e  de  1 000 sur  l es 25000 hectares  de  l a  commune . 

Cette tache a ete rea l i see  en 4 ans avec c omme methode : l a  
d i g i ta l i sat i on ,  po i nt p a r  po i nt ,  des deta i I s  du  p l an ,  p u i s  e n  d i ff e r e  
f a  c od i f i c at i on des  l i a i sons jusqu ' a  obten t i on du dess i n  automat i qu e .  
Y c omp r i s  l a  cod i f i ca t i on d e s  re l at i ons entre  l l ots ,  p a rce l f e s ,  b at i 
ments , vo i es ,  af i n  que  l ' u t i l i s ateur pu i sse acceder  au  n i ve a u  l e  p l us 
f i n ,  c ' est- a-d i re l a  p a rce l l e .  

En para l l e l e ,  f es f i ch i e rs i nf o rma t i ques  des  donnees l i ttera l es 
cadastra l es eta i ent charges  sur  l e  meme systeme . 

L ' ensemb l e  de ces  t r avaux ont ete menes en etro i te c o l l aborat i on 
! ' adm i n i strat i on du c adastre qu i a fourn i toute l a  documenta t i on 
sa i re  et  m i s  en  oeuvre  un p rocessus ac c e f ere de m i se a j ou r  de 
f es documents avant l eu r  i nf o rmat i sat i on .  

avec 
nec e

tous 

De surcro i t , un  l eve topograph i que photog rammetr i que a ete effectue  
pour  en r i c h i r  l e  p l an cadastra l avec des  p r i ses  de vues  au  1 /4000• . 

L e s  l eves effectues c ons i sta i en t  a appo rte r des  comp l emints i mpo rtants 
sur l e  p l an c adastra l.  

Ces c omp l ements ,  necessa i res  au trava i l  quo t i d i en des  serv i c es g e s
t i onna i res  du doma i ne pub l i c ,  e ta i en t : 
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- l e  mob i l i e r  urba i n  

- l a  s i gna l i sat i on hor i zonta l e  et vert i c a l e  d e  l a  c i rc u l at i on 

- l es eme rgences des  reseaux pub l i cs 

- l es p l antat i ons  et  espaces  ve rts 

- l ' ec l a i rage pub l i c  

- l es i nf o rmat i on s  vo l umetr i ques  

A l t i metr i e  te r r a i n  natu r e l e t  vo i r i es (Prof i l s e n  l ong  e t  en  tra
vers ) 

Cou rbes  de  n i veaux 

- Hauteur  des bat i ments. 

Tous c e s  rense i gnements superposes  i nf o rmat i queme n t  aux  rense i gnements 
c adastraux pe rmetta i ent a l ors  d ' ed i te r  toute so r te de  p l an s  personna
l i ses dont l e  support  e ta i t  l e  p l an cadas tra l p a r  s i mp l e  c omb i na i son 
d ' i nfo rmat i ons. 

L a  banque de  donnees e ta i t  en r i c h i e  d e  f i c h i e r s  nat i onaux te l s  que  l es 
f i c h i e rs  de  l a  D i r ec t i on Genera l e  des  Impots , f i ch i e r s  de l ' I nst i tut 
Nat i ona l d e  l a  Stat i st i que  ( Popu l at i on par i l ots , demograph i e  e tc • • •  ) 
ou des  f i ch i e r s  mun i c i paux : Pe rm i s  de  constru i re ,  reg l ement d ' urba
n i sme , f i ch i e r s  des  vo i es ,  f i c h i e rs  c i rcu l a t i on ,  e c l a i rage  pub l i c ,  
prop r i etes appartenant a l a  co l l ec t i v i te etc • • •  

L e s  donnees cadastra l es ont ete l argement u t i l i se e s  et  etendues au 
de l a  de l eu r  vocat i on o r i g i ne l  l e ,  a savo i r  l a  f i sc a l i te. 

Cette i nf o rmat i sat i on a donne l a  poss i b i  I i te a I ' adm i n i strat i on du  
c adastre  de  reed i te r  e t  done  de  rajeun i r  l es c o l l ec t i ons  de  p l ans  en  
redess i nant p a r  vo i e  au toma�i que l a  tota l i te des  p l ans  c adastraux sur  
support  stab l e  po l yeste r  reproduc t i b l e  et  d ' ed i te r  ega l ement l e  p l an 
cadastra l norma l i se au 2000" e n  coupures  p l e i ne s ,  tant apprec i e  p a r  
l es amenageurs. 
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Une te l l e  op6rat i on d '  i nf o rma t i sa t i on du p l an cadastra l ,  i usage  des  
c o l l ec t i v i t 6 s ,  ex i ge une m i se en  p l ac e  quas i i mm6 d i ate de moyens de  
m i se i j ou r .  

Pou r l e  c a s  par t i c u l  i e r  d u  cadastre , I ' adm i n i s tra t i on dont c ' es t  l a  
vocat i on prem i e r e ,  s ' es t  c harg6e  de ma i n ten i r  c e tte base  de  donn6es  
g raph i que  et  de transme t tre  i nforma t i queme n t  l es m i ses i jour  aux  ut i 
l i sa teurs. 

Equ i p6e au n i veau  nat i ona l i Sa i n t  Ge rma i n  en  L aye d ' un o rd i na te u r  d e  
marque DIGI TAL et  de s ta t i ons g raph i ques  i n te r ac t i ve s  e t  ut i l i san t l e  
l og i c i e l  CARINE d6ve l opp6  pour  Marse i l l e , c es  m i ses  i j ou r  g r aph i ques  
ont  pu  se f a i re de f a�on c on t i nue. 

L a  base de donn6es  c adastra l e  de Marse i l i e a 6 t6 a l  i ment6e  mensue l l e
ment. 

L es serv i c es  de l a  documenta t i on du cadastre  i Sa i n t-Ge rma i n  en  L aye 
ont  beaucoup u t i l i s6 l a  m6 thode pho togramm6 tr i que  pour  l a  conserva t i on 
des  ba t i s. 

A I ' heure  a ctue l l e ,  pour  des  ra i sons de d6centra l i sat i on e t  d ' u t i l i sa
t i on des  c omp6tences  l oc a l es ,  un pos te de trava i I graph i que i ns ta l f 6 
dans l es se rv i ce s  d6partemen taux s i tu6s i Marse i I l e  e t  connect6 sur  
l ' ord i nateur de l a  Soc i 6 t6 l COREM p e rmet d ' assu rer  l a  m i se i jour  de 
l a  base  cadastra l e. 

Un accord de co l l abo rat i on conc l u  en tre  c e t te Soc i 6ti e t  I ' adm i n i stra
t i on du cadastre  pe rme t i deux  organ i smes dont l a  vocat i on e s t  d i f f 6-
ren te d ' ut i l i se r  l a  mime base  de donn6es  e t  d ' en assure r sa ma i n tenan
c e. 
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Ap res J 976 , beaucoup  d '  i nf o rma t i ons son t venues g ross  i r I a base  de  
donnees  e t  no tammen t dans  l e  doma i ne cadas tra l ,  o n  peu t c i te r  l e  
c adastre de J 82J  en cen tre v i  I l e ,  i n f o rma t i on u t i l e  au serv i c e de l a  
conserva t i on du pa tr i mo i ne a rc h i tec tura l e t  arche o l og i que  de l a  
Mun i c i p a l  i te. 

Ma i s  auss i g race  aux f acu l tes  de t ra i tement de ! ' app l i c a t i on CARINE , 
un g rand nombre de sous  produ i ts i ssus des p l ans  c adastraux  on t pu 
itre  ed i tes ,  representa t i ons  thima t i ques  tr i ie s  sur  l es c a r ac te r i st i 
ques  des parc e l  l es e t  des  biit i men ts. 

Qu i n z e  annees se son t e cou l ees  depu i s  l e  debut de c e tte i n i t i at i ve. L a  
banque d e  donnees  est beaucoup  u t i  I i se e  p a r  l es serv i ce s  d e  l a  c o l l ec 
t i v i te ,  l es concess i onna i res d e  r i seaux pub I i c s ,  l e s adm i n i strat i ons. 

E l  l e  s ' es t  beaucoup  en r i c h i e  de donnies  nouve l l es p e rme ttant d ' appor
ter  aux dec i deurs  de toute na ture une a i de p rec i euse  dans  l eur 
trava i l . 

L ' e x per i en c e  de Marse i I l e  n ' est pas  r e s tee  sans  consequences  v i s- a- v i s  
des  au t. res  c o  I I e ct  i v  i tis  et  I ' on vo i t  auj ourd ' hu  i que  d '  a ut r es  on t. 
su i v i  c et  ex emp l e. 

L a  Soc i ite  ICOREM es t i n te rvenue aupris  des mun i c i pa l i tes  avec  l es
que I I es MARSEI L LE  a cone  I u des  a c cords de co I I a bora t i on .  Nous -t rouvons 
ANTIBES , TOULOUSE , PALMA DE MAJORQUE et  VALENCIA  en Espagne  pour  l es
que l l es l e  theme du  c adastre  e s t  i mportant. 

On p eu t c i te r ,  p our  e x emp l e ,  l a  
l aque l l e  l a  renovat i on c adas t ra l e  
re a l i sa t i on d ' un t e l p roj e t. 

v i  l l e de PALMA DE MAJORQUE pour  
i ta i t  l e  mob i l e  i mpo rtant pour  l a  

L e  c adas t r e , v i eux e t  non  ma i n tenu depu i s  p l us de 20 annees , I ' absence  
de p l ans f i ab l e s pour  g e r e r  l a  v i i l e  e ta i en t  devenus l a  p r eoccup a t i on 
essent i e l  l e  des  s e rv i c es  techn i qu e s .  
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L a  ria l i sat i on de c e tte banque de donnies s ' es t  di rou l ie en  3 i tapes  

l ire etape : 

Couve rture tota l e  de l a  v i  I l e  d ' un p l an topograph i que  di ta i l I i  a u  
1 /500 ° des c o rps  de rues  avec  tous  l es di ta i  I s  n i cess a i res  a l a  ges
t i on des  serv i c e s  l ocaul<  e t  pub I i c s. 

Ce l ev6  e f fe ctu6 au so l a 6t6 r 6a l i s6 avec  des  tac hiomi tres i l ec tro
opt i ques et cod i f i c a t i on su r  l e  te r ra i n . L e s  l ev i s  tra i t i s  i nf o rma
t i quement ensu i te ven a i ent  a l i menter  l a  banque de donnies. 

2e■e Hape : 

L evi  photog rammitr i que  des i nti r i eu rs  d ' i l o ts , l i m i te s  apparen tes  
des  p rop r i 6 t6s  e t  bat i ments a I ' 6c he l l e  d u  1 000• su r  l a  to ta l i te de  
l a  zone  u rban i sie  et  ch rono l og i quement dans  l es zones  o� l e  l ev i  des  
corps  de rues  ava i t  6 t6 r 6a l i s6. 

Pou r c e l a ,  un s ti ri o re s t i  tu teu r  ana l y t i que  MATRA ]RASTER a iti  c on
nec ti  a un  o rd i na teur  VAX 750 sur l eque l ris i de I ' app l i c at i on e t  l a  
banque de donne e s .  

L e s  donnies photogramme tr i ques , appuyees  su r  l es donne e s  te r r e s tre s ,  
sont venues comp l i te r  l a  banque de donni e s ,  a u  f u r  e t  a mesure  de  
l eu r  i nf o rmat i sat i on. 

3e■e etape : 

L e  p l an topograph i que de  base  a i ns i  const i tui , d i j a  d i spon i b l e  pour  
l es aminageu r s ,  est  u t i l i s i  pour  l a  c ons t i tut i on du  p l an cadastra l .  

L e s  enquetes  ter ra i n  c ondu i sent  a l a  d e l i m i ta t i on des  p r op r i eti s , 
I ' i de nt i f i c at i on des  p rop r i i ta i res  e t  l a  c o l l ec te des  rense i g nements 
I i  t t i r aux . 
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I nf o rma t i quemen t ,  p a r  methode i n te rac t i ve ,  on cons t i tue l e  
des  prop r i 6t6s , on c od i f i e 6 ga l ement l e  p l an cadas tra l s u r  
m i naux g r aph i ques  en  u t i  I i sant J es e l eme n ts i nf o rmat i ses  
topograph i que. 

f i c h i e r 
des  ter

du  p l an 

Dans c e s  deux  e x emp l es 
i nf o rmat i se en 4 ans .  

Marse i I l e  

Pa l ma : 

1 000 p l ans  

400 p l ans  

Marse i I l e  e t  Pa l ma ,  

25.000 hectares  

8.000 hec tares  

l e  cadastre a 6t6 

1 50 . 000 p a r c e l l es 

60.000 p a r ce l l es 

L " exper i ence presenle l e  Departe■en l  de Yauc l use 

Le p roj e t  cons i s te a me t t re e n  p l ace  une banque de donn6es departemen
t a l e  a suppo r t  car tog raph i qu e  dans l aque l l e  l e  p l an cadas t ra l et l es 
donn6es assoc i ees au p l an j ouent  u n  r o l e  i mp o r t ant. 

Le  p rog ramme du p roje t  a e te  def i n i  p o u r  sa t i sf a i re  a 3 e K i gences 
maj e u res : 

- itre  un moyen d '  i n f o rma t i on e t  d ' a i de a l a  d ec i s i on a I ' e c he l l e  d u  
Depa r temen t de Vauc l use  pour  l es ac teurs l ocaux  de  I ' amenagement 
( 6 1 us ,  p ro f ess i onne l s ,  agen ts de l ' eta ·t e t  des co l l e c t i v i te s  l oc a l es 
. . .  ) ' 

- pouvo i r  se 
so i ent l e s 
. . .  ) ' 

deve l opper  
typo l og i es 

d ' une man i e re i n te rc ommuna l e  que l l es que  
rencontrees ( u rba i ne , p e r i -u rba i ne ,  rura l e  

- avo 1 r  un c a ractere  usue l pe rme t lan t une i n f orma t i on svn th� t 1 que 
c: l a i re e t  r a p i de p r ea l ab l e  a d ' au t r ,;, s  consu l tat i ons  eventue l l es  sur 
J e z sy �, t.emes tl ' i n f o rrna t i ons  p l u s s p e c 1 / 1 qu E- s. 

tn a ,i o u t  ti es  i n f o rma t i ons c adas t r a l es , i i  est  p revu  d ' i nf o rma t i se r  
d e s  i l �men ts  t o pograp h i ques e t  l e s d i vers  r iseaux  ( EDF , PTT , eaux , 
a ssa i n i ssement • • •  ) 
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- l es docume n ts d ' urban i sme ( P l an d ' oc cupa t i on des  so l s  e t  rig l eme n t  
d ' u rban i sme ) ,  

l e  but i tant de  c ouv r i r  l a  tota l i ti du terr i to i re dipa rtemen ta l ,  s o i t  
: 356 . 7 1 3  hec tares , 700.000 pa r ce l l e s cadas tra l es. 

Une phase  p robato  i re ,  ac tue I I ement 
a e tab I i r une  maque t te de c e  que 
di par tementa I e. 

en c ou rs  de te rm i na i son , a cons i s te 
pouv a i t  itre  l a  base  de donnees  

Le  cho i x  d ' une c ommune s i gn i f i c a t i ve ita i t  f a i t  f i n  1 986 , l es f ac teurs  
c a ra c ti r i s t i ques  i tan t 

e f f e c t i f  
hab i tants , 

de popu l a t i on dans l a  moyenne Vauc l us i enne 2 1 00 

superf i c i e  i mp o r tan te 4357 ha avec  une topo g r aph i e  v a r i i e ( P l a i ne e t  
r e l i ef s ,  c u l t u res  e t  f o r i ts ) ,  

p resence  des 3 typo l og i es maj eures  ( u rba i ne ,  p i r i -urba i ne ,  r u r a l e > ,  

s i tuat i on ic onom i que  e t  dimograph i que  semb l ab l e  a l a  moyenne dipar
temen ta l e .  

Ce t te base de donnies test  nous  pe rme t tan t ega l emen t d ' iva l ue r  
g I o b a  I d e  I '  o pi rat  i on ,  no tammen t p o u r  I e chargemen t d e s  
cadastra l es  qu i e s t  l e  poste l e  p l us i mp o r tan t ,  ma i s  auss i d e  
d e s  methodes de s a i s i e  p e r f o rman tes  au  mo i ndre  c ou t. 

l e  c ou t 
donnies  
trouver  
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Oeux mithodes de trava i l  r et i ennent  notre  a tten t i on aujou r d ' hu i  e t  des 
tests probato i re s  ont  I i eu  ac  tue 1 1  ement : 

Sa i s i e  mass i ve d u  p l an c adastr a l  p a r  d i g i ta l i sa t i on 

- Sa i s i e  mass i ve du p l an cadas tra l avec  un sys teme a b a l ayage . 

La sa i s i e  par  d i g i ta l i sa t i on e t  p a r  ba l ayage do i t  r ipondre  a p l us i eu r s  
c r i te re s  essent i e l s  : 

- Pe r f o rmances  

- Pric i s i on 

- Econom i e. 

Une mithode nouve l l e de d i g i ta l i sat i on ass i s tie  p a r  o r d i n a te u r  u t i l i 
sie  se decomposera  en p l us i eu r s  e tapes  

l }  La  pa r t i e  sa i s i e  i nterac t i ve par  d i g i ta l i se u r  ope ra t eu r  d o i t  e t r e  
s i mp l e  e t  rap i de .  O n  s a i s i t  l es l i gnes  de  p a r c e l l e s ,  de  b at i s  e l  
d e ta i l s  d u  p l an une seu l e  f o i s  dans  des  c l asses  d i f f e renc i ee s  sans 
c o d i f i e r l e s c on t ou rs  par en t i tes. Ce t te pa r t i e  de t r ava i l peut se  
f a i r e avec un p r og ramme s i mp l e  e t  un m i c ro-ord i n a te u r . 

2 }  Par  p rogramme et  I o r s  d ' un tra i temen t b a tc h , o n  c a l c u l e  l es p o i n ts 
a d e te rm i na t i on mu l t i p l e s ( ex trem i tes  de segments }  e t  on c a l cu l e  
tous  I es  a I i  gnemen ts en p r o j e t an t  I es po i nts s u r  I '  a I i  gnemen t .  

_.,,, 
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On cons t i  tue au toma t i quement l es i l imen ts  f e rmi s p a r  n i veau  d e  
c l asse pu i s  on e f fec tue : 

- l e  pos i t i onnemen t  au tomat i que des  ic r i tures  i l imenta i res  e t  des  
symbo l es ( 8o i tes posta l es ,  m i toyenne tis , e tc • • •  ) .  

- l a  construct i on du f i c h i e r de  dess i n  de  con tr& l e. 

3/ Ed i t i on d ' un t r a c i  de contr& l e  ii l a  meme e che l l e  que  l e  p l an o r i 
g i n a l e t  vi r i f i c a t i on d e  l a  d i g i ta l i sa t i on .  

4/ Retou r au systime 
des l i ens entre  N" 
p a r ce l l e .  Conto u r  
l a  c od i f i c at i on. 

i nterac t i f  avec e c ran g r aph i que  pour  c reat i on 
p a r c e l l e  e t  son contou r ,  adresse  posta l e ,  N" 
r i o t , N" r i o t  etc • • •  e t  c o r rec t i ons f i na l es de  

5/ Fo rma tage f i na l au f o rmat de  l a  base  de  donnees . 

Avec c e t te methode de tr ava i l ,  l e  cout  de d i g i ta l i sat i on devra i t  e tre 
i nf e r i eu r  ii l a  meth ode de  sa i s i e  tota l ement  i n terac t i ve car c e rta i ne s  
p h a s e s  se  f ont  s a n s  i n t� rvent i on d ' un o p e ra teur  e t  pendant  des  heures  
ou 1 ' o rd i n a te u r  est  peu u t i  I i se .  

L a  sa i s i e  mass i ve des  p l ans c adastraux  avec un  sys time ii ba l ayage  
scanner  ex i ge un mater i e l  t res  soph i s t i que  e t  des  p rog ramme s i nf o rma
t i ques  tris  e l abores. 

Jusqu ' a  p r e sen t ,  c e  type de memo r i sa t i on i nf o rma t i que  a e te u t i l i s e  
pour  des  p l ans  de  I '  i ndustr i e  ( CAO ). 

L e  sys time avec l eque l nous  avons  f a i t  des e ssa i s  se  decompose en  3 
part i es : 
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l e  scanner  p rop rement d i  t ou I ' on depose  l e  p l an a nume r , se r  e t  qu i 
v a  I ' ana l yser  et  g ene r e r  un ensemb l e  de pe t i ts vecteurs  retradu i sant  

I '  i mage du p l an qu i dev i ent a l  o r s  v i sua l i sab l e  su r  e c r a n ,  

l a  sta t i on d e  trav a i  I g r aph i que qu i ,  f a i san t appe l a u n  l og i c i e l  d e  
restructura t i on ,  p e rmet a l ' o p e ra teur  de retradu i re I '  i mage  scanner  
en i nf o rmat i ons  po i n t  et  I i a i sons  l og i que s ,  

l a  tro i s i ime part i e  c ons i stant a f o rmate r l e s donnies  dans l e  systi
me base de  donnies  u t i I i si . 

Ce trava i l  a e te f a i t  su r  que l ques  p l ans  c adas traux en  centre  v i i l e  a 
I ' i c he l l e  du 500" . 

C ' est l e  systime 499 1 S 1  de TEKTRONIX qu i a ete u t i  I i se .  

L e s  resu l tats ob tenus  ont  e te assez  d i c evan ts c a r  l e  p l an c adastr a l 
e s t  assez  c omp l ex e  et  ex i ge une g rande f i di l  i ti de rest i tut i on .  

L e s  hachures  des bat i me n ts son t ma l i n te rp r i ties  p a r  l e  scanner  e t  
giniren t des  contours  den te l es .  L e s  i c r i tures n e  sont quas i men t p l us 
I i s i b l e s .  Un gros  t r ava i I sur  l a  stat i on graph i que est  a rea l i se r .  

De c e  f a i t , l a  du ree  e t  l e  c o ,it  de I ' operat i on se sont averes  trap 
i mpor tants e t  n ' on t  pas  appo r ti d ' ame l i o r a t i on par rapport  au  systime 
de d i g i ta l  i sa t i c,n  -t rad i t i onne l .  

Un nouve I essa  i do i t  etre  rea  I i si  
sys time repu te de hau t de gamme . 
f a  i sab  i I i  te de I a rep roduc t i on 
ensu i te . 

tris  proc ha i nemen t avec  un  
L e s  v e r i tab l es conc l us i ons  
des  p l ans pour ron t etre  

autre  
sur  I a 
donnees  
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Pour  c e t te banque de  donnies  d ipa r temen ta l e ,  dis  i p risent ,  des  
accords entre  l e  d i pa r temen t e t  I ' adm i n i strat i on c e n t r a l e  du c adas tre 
ont i t i  conc l us en vue de son i l abora t i on e t  de sa  m i se i j our. 

L e  dipa r temen t const i tue ra  une ent i ti de fonc t i onnemen t de l a  banque 
de donnies i l aque l l e p our ront  se  connec te r tous l es ut i  I i sateurs  pa r
tena i res  ( c ommune s ,  gest i onna i re s  de riseaux , adm i n i stra t i on s ,  s e rv i ce 

· du cadastre } .  

Pou r  l e  cas  p a r t i c u l  i e r  de l a  m i se i j our  c adas tra l e ,  c ' e st  
teme n t  qu i do i t  f i n ancer  l ' i qu i pemen t ma ti r i e l  dest i ni au 
d ipa r tementa l du  c adastre  qu i d i sposera  de deux  postes de 
g raph i que e t  d ' une mach i ne a dess i n e r. 

l e  dipar
serv i c e  
t rava i I 

A i ns i , l e s u t i  I i sateu rs  de l a  banque de donnies e t  en p a r t i c u l i e r  ceux  
dont l e  fond  de p l an c adastra l est  nicessa i re a l eu r  trava i l  quo t i 
d i en t  seront  assu r i s  de l a  f i ab i l i ti des  i nf o rma t i ons  m i ses  i l eu r  
d i spo s i t i on .  
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Summary o f  the confe rence of Mr . Palombo by Mr . Cheva l l ier  

The Cadastre within Urban Databases 
Supported by Cartography 

Mr Palombo presented 3 dif ferent projects, one in Marseille itself, one in 
Palma de Majorca and one in the department of Vaucluse {south of France) . 

. The municipality of Marseille decided in 1972 to build up an urban infor
mation system supported by cartography. The first basic job was to digi
tize the existing cadastral maps. The 250 km2 of the municipality are cov
ered by 1'000 cadastral maps. Moreover a photogrammetric survey was car
ried out to enrich and update the contents of the cadastral maps. Simulta
neously with the up-dating task by the CARINE software, the connections 
between the data base and national files - like statistical or tax-files 
and also the municipal files - were installed. During the whole project, 
there was close collaboration between local authorities, the ICOREM 
society and the national administration of the cadastre. 

In Palma de Majorca the cadastre was old and have not been updated for 
some 20 years. The main goal of the project was cadastral renovation. 

The operation was carried out in 3 steps: 

1) A topographic basemap was established along the streets with elec
tro-optic tacheometers. 

2) A photogrammetric survey of the entire area was used to gather de
tails that could not be observed by field survey. 

3) The combination of both datasets was used to build up the new cadas
tral maps. 
It is important to notice that the maps for the management were 
ready before the cadastral maps, this is a great advantage for 
planners. 

The third project concerns the departmental data base of the Vaucluse 
department. The goals are to produce a means of information and a help for 
decisions on the departmental level, but this data base should also be 
able to develop itself in each municipality without loosing the advantage 
of giving clear and synthetic information. 
The goal is to cover the whole department, that means 3'5 67 km2 containing 
~ 700'000 cadastral parcels. 
This information system is built up as a common and integrated project by 
the municipalities, the utility services and administrations, including 
the cadastre. 

The last part of the conference concerned the methods of data capture for 
the digitizing of maps. 
The scanning of the existing maps with a TEKTRONIX 4991Sl system yielded 
disappointing results. It is planned to make experiments with other sys
tems. 
The paper presents a new method of digitalization which seems to be suc
cessful. The first part is done manually by an operator and this phase is 
followed by an automated treatment of the data. 

Chevallier: 

Palombo : 

D i s cu s s i on 

Did you use a DTM in the Marseille project ? 

As a matter of fact, we did not. 
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CONCEPTUAL ASPECTS FOR PROBLEM SOLVING OF DUTCH CADASTRAL RENOVATION 

SUMMARY 

L . A .  Koen 

Cadastre and Public Registers Agency 
Apeldoorn 

The Netherlands . 

The paper discus ses the Dutch conception regarding the technical aspects for 
cadastral renovation in the graphical f ield . 
The s tructure and the main characteristics of the Dutch Cadas tre are reflec
ting the long history and the multi- functional character of the system . 

The present situation is inhomogeneous ; renovation is urgent to meet the de
mands of today . 
Main principles of the Dutch renovation concept are : 
- Graphical rer,ovation of the cadastral map on the basis of large scale 

photogrammetric base mapping .  

- Realisation of  an integrated digital data base for both cadastral and topo

graphical purposes and integration of updating procedures . 

- Rer,ovation within a reasonable time (proj ect 2000 ) . 

- Return of investment . 

Optimalisation of the relation product - investment . 

In the paper , attention is paid to the experier,ces of the last 1 0  years con

cernir,g technical , organizatior,al and financial aspects of the Dutch cadas
tral renovation.  
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1 • Ir,troduction 

The Dutch Cadastral system has a his tory of more than 1 50 years . Like many 
other european systems , the origin of the system goes back to the begin
r,ir,g of the 1 9th c entury , when cadastral systems were created for tax

levying purposes .  The structure of the Dutch system sti l l  reflects this 
. public origin . However , from the beginning private aspects played a role 

in the activities of the cadastral service .  In the course of years these 
private aspect became more and more important . At the beginning of the 
2 0th century the Dutch cadastral system was an important .instrument for 

guaranteeing the lega l  status of real estate , .in spite of the rather weak 

j uridical bases at that moment . 
During the 20th century , there was a continuous process of industrialisa

tion and urbanisation in the Netherlar,ds . The Netherlands became one of 
the most densely populated cour,tries in Western-Europe . The developments 
mentioned asked a more intensive role of the government regarding physical 
planr,ing , deve lopment and administration of real estate . Public ir,forma
tion supply became more and more important , especially afte r  the Second 
World War . However , the original parcel oriented cadastral system was not 
fully suited for the necessary mass information supply. Renovation and 
r,otably automation was necessary to fullfil this  modern demands . 
The relative high costs of renovation prevented a quick extension of auto
mation in the techr.ical f ie l d .  Recent technical developments , however , 
made it possible to design a realistic cor,cept for an automated multi-pur
pos e  cadastral system . The automation of the administrative part of the 
system will be completed in 1 99 0 .  For the renovation and automation of the 

techr,ical part there is a "plan 2000" . In the following pages the atten
tior, is mainly paid to the rer,ovation of this technical part . 
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z ,  The Dutch cadastral system 

The main structure of the cadastral system can be described by the 

following scheme . 

A K R  
A u l  o I o l I o n  
1 9 9 0  

L K I 
A u l  o I a \  I o n  
2 0 0 0  

- Public Registers 

1 6 3 2  

1 6 3 2  

1 9 7 5  

C o d  o s l r o I 

R e g  I s  l r o l i o n  

C o d  o s l r o I 
M o p  

L o r g e  s c o l e  

b o s t c  ■ o p  

I G 8 K N  I 

s u b  J I  c l  s 
o b j e c t s  
r i g h t s  

P a  b I I c 

R e g  I s  l c r s  

r 1 1 ,  o f  

r 1 1 l d  

1 1 o s u r 1 -

1 1 n l s  

1 6 3 9  

I 9 0 0  

The public registers are the main source of the data in the cadastral 

system { subject, object, rights) .  

According t o  the Dutch law, publication o f  deeds i s  a riecessary condi

tior, for ownership . The public registers are performing the motor func

tion in the system. For publication a fee is charged to the new owner . 

Thar,ks to the fact that the public registers are part of the organiza

tion, the Dutch cadastral service is financially self-supporting. 
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- Cadastral Registratior, 

Together with the cadastral map series the cadastral registration is the 

origina l  informatior, system for tax-levying-purposes . The cadastral re

gistration is the systematic registration of subj ects , obj ects and 

rights . Thar,ks to this systematic registration (and the automation of 

it ) in practice the cadastral registration is a lso a main instrument for 

private en public informatior, supply . 

- Maps 

The cadastral map is the only large scale map covering the whole coun

try . Its original function was mainly an admir,istrative or,e ; ar, instru

ment for acces , consistency and updating of the cadastral registration . 

In its original form the cadastral map is not quite suited for technical 

purposes . 

The large scale base map is a relatively young map series , produced by 

means of fotogrammetry . It is a topographical base map for technical 

purposes (planning , development and technical registration ) . At present 

the map covers some 30% of the Dutch area and has as main scale 

1 000 . 

In the automated situation the cadastral map series and the l arge scale 

topographical base map are integrated . 

For the Cadastral Service the l arge scale base map is an important in

strument for the rer,ovation of the old cadastral map series . 

- File of field measurements 

Up to the turn of the century the cadastral system had a pure graphical 

character . Systematic registration of field data started when the priva

te use of cadastral data became more and more important . 

Field data p lay an important role ir, the updating process .  The file of 

field measurements is not only a technical one , it is an official re

port of updating activities as well . Such an official report .is neces

sary because in the Dutch systems official measurements car, be carried 

out after the conveyar,ce of the real estate . Th.is may seem strange , but 

proves to be a very effective and efficient procedure.  Combination and 

.i r,tegrat.ion of several topographical and cadastral measurements become 

feasible . Moreover the work can be carried out at the moment that chan

ges in the field have taken place , so that the cadastral model .is a good 

representation of reality . 

The file of field data is frequently used for purposes of reconstruc

tion.  

The main parts of  the cadastral system which are mentioned" above, form a 

cons.is tent and coherent whole . Common elements of all  parts ar,d linking

pin of the system .is the cadastra l parcel with its unique number . 
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3 , Present situation and developments 

_ The present situation of the cadastral system reflects the long history 

and the development of its functions . In general  the situation regarding 

the cadastral map series reflects the original function of the map for 
tax-levying ; the file of field measurements reflects the development of 

the. private functior,s, whereas the rather new large scale topographical 

base map series, being the main instrument for renovation and automa

tion, reflects the multi-functional aspects of the modern, renovated ca

dastre . 

As a result of the long history there are a lot of differences in form 

and quality in the present situation. Consis tency in quality and form, 

however, .is a main condition for renovation and automation . 

The file of field measurements is not complete . After the year 1 9 0 0  a 

beginning was made with the systematic recording of field data . For 

boundaries dating before 1 90 0 ,  information is only available in the 

graphical form of the map . 

Before 1 9 28 maps and boundary data were represented in local systems . 

For reconstruction of boundaries in the field this is an acceptable si

tuation . After 1 9 28 , when the national grid system was ready for use, an 

attempt was made for a systematic completion .  In fact this was a recada

stratior,-cor,cept . This ambitious concept has been left sir,ce 1 9 7 5 ,  Since 

that time the renovation of field data has been integrated in the upda

ting procedure , So there is no systematic approach for the renovation 0f 

field data . 

The moment of renovation of the registration of a certain boundary is 

the moment which is most appropriate for the private owner, viz . the mo

ment of change of property . 

- The cadastral map 

The cadastral map is the only large scale map covering the whole coun

try . For more than 5 0 % ,  the cadastral map series still  has the original  

( 1 8 32 ! ) form, quality and base.  

The scale of the original maps is 1 : 2 5 0 0  for rural  areas and 1 : 1 250  for 

urban areas . 

For maps which were renovated by new field  measurement after 1 92 8 ,  the 

national grid system was used, The new scales were 1 :  2 0 0 0  for rural  

areas and 1 : 1 0 0 0  for urban areas . ( Sometimes 1 : 5 0 0 ) . 
As indicated before, the original renovation concept was a terrestrial 

one . From a technical point of view this was a good concept, because to

tal renewal of both map and file of boundaries was achie;ed. However, 

the concept was too ambtious and too expensive . 

The concept was left in 1 9 7 5  when priority was given to a system of 

graphical renovation on the base of photogrammetric base mapping . 
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- L arge scale base map (GBKN) 

The initiative for the large scale base map of the Netherl ands ( GBKN in 

Dutch acronismes) wa s taken in 1 975 after several years of research and 

development .  

The GBKN i s  a map , mostly on a 1 : 1000 scale , with the most important 

topographical elements . Main users are the utility services ( registra

tion of underground utilities), the local authorities ( physical plan

ning ,  technical administration) and the cadastral service ( renovation of 

the old cadastral maps , land consol idation). 

It .i s a base map , so each user has to add his own specific information. 

( utility informatio n ,  planning informatio n ,  boundary informa tion). 

Making and updating of the map is done on a self-supporting bases . For 

most of the projects a contract between Cadastr e ,  local gover nment and 

utility-services is �ade . In a many cases there is an intensive coopera

tion in the technical field. 

Main aims of the GBKN proj ects are : 

- basis for renovation and automation ; 

- standardization fo r a better exchange of data 

- greater economy . 

At 1 - 1 -1 98 7  for approximately 35% of the Dutch area GBKN-maps were 

available or under construction ( see fig . 2 ) .  

After a slow start in 1 975 it  can now b e  concluded that the topographic 

b ase-mapping concept is widely accepted . 

4 .  Principles for renovation 

- General 

Be fore 1 975 the cadastral renovation concept was a terrestr ial one and 

primarily focused on the renovation of the file of field data . It was an 

ambitious concept because it was more or less a recadastration concept 

with the emphasis on the pr ivate function of the system . 

After 1 975 the concept was changed because of the high costs and low 

spered of the terrestrial concept . 

Ma in principles for the new renovation concept are : 

pr iority for the graphical conversion of the cadastral map series ; 

integration of cadastral and topographical maps and of procedures of 

updating; 

renovation within a reasonable time ( plan 2000); 

retur n of investment . 
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Large s ca l e  base  mapping in the  Nether lands 

s i tuation a t  31-12-1986 
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Priority for graphical conversion 

Giving priority to the graphical conversion means in the first plac e  

graphical renovation of the cadastral map serie s .  

In the old renovation policy priority was given to the renovation of  the 

file of field data: a numerical concept . On ly i f  we give priority to the 

renovation of the old cadastral maps and only if we restrict ourselves 

to a minimum quali ty concept it wil l  be possible to bring the conversion 

to a favourable result within a reasonable time and at reasonable costs .  

Graphical conversion does not mean a renovation of  all old data at once,  

Graphical conversion means conditioning for the next digi tal phase by 

placing al l cadastral data on the same national datum ,  represented by a 

topographical base map , 

After the graphical conversion cartographic data are more consistent , 

not necessarily more precise . 

In the beginning there were internal obj ectives because graphical con

version was said to make too many concessions to quality ,  This opinion, 

however , is not correct . There are no fundamental changes in our quality 

concept . Only priori ties are di fferent. 

- I ntegration of maps en procedures 

Th is integration is necessary . It is impossible to maintain independent

ly two large scale maps series , with strong relations and overlaps , How

ever , there can be differences in the extent of the integration , 

The most s imple fo rm o f  integration is the use of the base map for the 

graphical conversion and for the updating of topography ( c , q .  buildings 

on the cadastral map ) . This means integration of the coordinate systems , 

A further integration can be obtained by choosing the same scales and 

formats ,  

The most consequent and consistent integration is the creation of a di

gital data base with boundary and topographical information. 

Fran now on this will  be our policy . 

Integration of maps leads to integration of updating procedures and to 

the same price policy for the cadastral map and the base map . 

- Renovation within a reasonable time 

It is of the first impo rtance for the Cadastral Service and for other 

map-users as wel l ,  to have a clear idea of the time still necessary for 

a complete renovation .  What i s  a reasonable time? For a service that 

j ust celebrated it s 1 5 0th anniversary time is a relative idea, 

A too long renovation period affects credibility . On the other hand : the 

limited financial and personal means and the demand fo; return of in

vestment as wel l  make it necessary to spr ead the renovation over a lon

ger period, This implies a period up to the magical year 2000 to comple

te the renovation for the whole coun try . 



- 67 -

- Return of investment 

In the Dutch cadastral service there i s  not a big tradition of thinking 

in terms of investment and return of investment, Thi s  situation is fully 

explainable from the historical role of the cadastral system. 

The acceptance of the base map concept wa s an important step to a change 

of this situation ,  The base-map had to be self-supporting , so it was ne

cessary to investigate costs and benefits of large scale mapping , 

The enormous investments in cadastral renovation have to return by means 

o f  a more efficient updating procedure. Return of investment by the up

dating procedure can only be reached if the yearly expenses for renova

tion are limited to a certain percentage of the updating expenses , 

Moreover priority has to be given to the areas with a high level of up

dating activitivies .  

5 ,  Automation , The LKI proj ect 

- General 

Development of automation in the technical field has already a long tra

dition. Since more than 2 5  years several systems have been developed for 

parts of the s urveying and mapping procedure,  

In  1978  a first step wa s made to a more integral conception, After a lot 

of  research and several pilot studies a project proposal was accepted in 

1 984.  It is the bluepr int fo r the automation activities fo r the years 

1 985 - 1 99 0 .  

I n  1 987 the functional and technical design wa s completed . We are now 

testing the system and will  probably have the system fully operational 

by the end of 1 987 , 

An extensive education and introduction programme i s  now being executed . 

- Outline of the system 

As a matter of course the pr inciples mentioned in par , 4 are principles 

for the digital concept as wel l ,  

That means that the LKI s ystem is an integrated system for both digital 

base mapping and updating and digital cadastral mapping and updating . 

The system has a graphical base . For the time being the file of field 

data keeps its separate f unctio n ,  be it in a somewhat different form ,  

The general concept o f  the system i s  shown in fig , 3 ,  
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Fig . 3 

General concept of the - LKI-system . 
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The softwa re  fo r the LKI s ystem wa s developed in 1 985 - 1 987 and consi sts of 

the subsystems shown in fig . 4 .  

l\s a first step about 1 0 % of the total activi ties will be done by digi tal 

procedur es .  I.n 1988 the system wi l l  be evaluated on effectiveness and ef

fic iency . 
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6 .  Financial aspects , organization 

The Dutch renovation concept can be seen as an attempt to optimalization . 

Main elements in this optimalization process are :  

In view of the limited financial means , and a limited renovation period it  

was necessary to find out the minimal specifications for base mapping and 
graphical conversion. 
In the years 1 978- 1 98 3  a lot of investigations were made to find out the 
relation between map specification , characterization of the field and the 
costs of mapping. For more than 1 00 0  maps the costs of mapmaking were re

gistered systematically . 
Analysis of the results gave us important information about the costs of 
field control ,  especially in built-up areas . �reover we were able to de
velop algorithms for standard costs for different areas for base mapping 

and graphical conversion as well . 

The whole base mapping programme still requires about Dfl .  4 0 0  million ( =  
u . s .  $ 2 0 0  million ) . This is an average of  Dfl .  1 50 per hectare . 
50% of the costs will  be paid by utility services and municipalities . 

The additional graphical conversion takes another Dfl .  250 million . 
Roughly the whole cadastral renovation activity requires a cadastral in
vestment of Dfl .  1 0 0 , - per parcel .  

Most of the work is done in large projects o f  5 0 0 0- 1 0 . 000  ha • .  The activi

ties are carried out by the cadastral service or private contractors . 
Previously to this a contract i s  being drawn up between cadastre , munici
pality and utility services , in which the f inancial aspects and other con
ditions ( e . g .  updating period) are laid down . 
In several provinces long term arrangements for the whole area have been 

made . 

7 .  Final remarks . 

The Dutch renovation concept is an ambitious one . It is more than an in

ternal cadastral mapping programme . The base mapping concept and the de
mand for 50%  coverage of the costs requires a marketing approach . 
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The digital conception requires a lot of activities in the field of stan

dardization, 

The role of the surveyor is a changing one. Of course the old skills are 

still indispensible , But the new approach makes high demands to his abili

ty for cooperation and communication, 

Dale : 

Koen : 

Laursen : 

Koen : 

Discus s ion after the conference of Mr Koen 

You are building up a map production system, not an infor
mation system. 

Before we can begin to build up a digital data base, we need a 
solid map-base. 

You are integrating the digit a l  topographic map and the 
digital  cadastra l map in the same system . We split the pro
duction in Denmark. 

The cadastral maps are still island maps and they are more or 
less administrative maps . 
The topographic basemap is a more technical map and is also 
used by local authorities and utility companieef. 
We combine the two map series because they are more or less 
overlapping. 
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KEYNOTE ON TECHNICAL ASPECTS OF CAD ASTRAL RENOVATION 

•Summary 

O. Kolbl 
Institute of Photogrammetry 

Ecole Polytechnique Federale de Lausanne 

Cadastral renovation can be subdivided in three working 
phases : the determination or renovation of the control 
point net , the ·renovation of the information contents of 
the maps and the integration of the map contents in 
appropriate in formation systems. Beside terrestrial 
measurements, the different photogrammetric procedures like 
aerotriangulation , stereoplotting and orthophotos have 
their importance for cadastral renovation ; in nearer future 
also modern methods o f  image p rocessing might be 
integrated. 
The storage of the surveying information in appropriate 
information systems opens much greater flexibility than the 
use of graphical map documents as a renovation can be 
obtained in successive phases : in the first phase cadastral 
renovation could be limited to the digitalization of the 
old map documents controlled by simple means of 
photogrammetry which are later on successively improved. 

1.  Introduction 

Cadastral renovation is currently of great actuality for many 
countries. Although the cadastral survey has lost to a great extent 
its original role as mean for equitable tax distribution, it has taken 
over other tasks such as the guarantee of the property in real estate 
and also as base map for planning purposes, and a multitude of other 
activities. 

In this context it is interesting to realize that cadastral renovation 
is not only a problem of our time but similiar demands arose in much 
earlier times . 
It is interesting to note that the construction of the railways in 
Europe was seldom considered as an action which would have required an 
integrated planning concept. Nevertheless, its impact on urbanisation 
was definitely as large as the impact of our modern highway net. But 
at that time the objectives for cadastral surveys were different. 

In the past the main tool for cadastral survey , and a lso for 
topographic mapping, was the planetable. It was an efficient tool 
which allowed a good productivity and thorough but only graphical 
control . The surveys were conceived as a task in itself  without 
planning a systematic approach for map revision. It appeared rather 
necessary to foresee from time to time a completely new survey. For 
example, it is mentioned that large parts of Western Switzerland were 
already surveyed at the beginning of the seventeenth century and 
resurveyed . in the first half of the last century. Similar approaches 
are known from other countries. 
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At the beginning of t his century, the planetable was gradually 
replaced by numerical methods. The advantages of numerical methods are 
the higher precision and the possibility to revise the maps without 
degradation in precision. The numerical methods are however much more 
time-consuming as numerous controls are necessary. The analyses of the 
data, the computation and the final plotting of the cadastral map are 
rather distinct working phases without any interaction. This is 
considerably slowing down the working progress and explains why many 
countries still st ick to  their surveys dating back to  the last 
century. 

The introduction of interactive graphic systems will change to a great 
extent the habits of map users and will also have influence on 
cadastral surveys. Up to now the graphical plan was the primary 
storage mean of the information and it presented the interface to all 
fields of application, a task which is taken over by the interactive 
graphic workstation. This new tool requires however technical 
modifications, not only for the information contents of the maps, but 
also for the control points and for the organization and management 
of the data. The technical aspects relevant for cadastral renovation 
can be subdivided in the following categories: 

1 triangulation points and control points 
2 data acquisition and renovation of the map contents 
3 integration of the data in information systems, and interface with 

user's applications 

For all these activities photogrammetric techniques can be used for 
data acquisition and it appeared useful to  summarize the different 
techniques of photogrammetry in a special chapter and to treat their 
characteristics and their limitations. 

2. Control points 

A stable and permanent net of control points represents an absolute 
necessity for any cadastral renovation. Many of the older cadastral 
surveys could not be revised in an ordinary way due to the lack of 
proper reference points. In this context, it should be added that map 
revision was not foreseen in earlier times as already mentioned. 

The importance of a reliable net of control points is best illustrated 
by the Austrian cadastre. For several years the renovation of the 
original survey was foreseen by successively remeasuring in case of 
modifications. The licensed surveyor was charged to  link his 
measurements to a rather dense control net established in recent 
years. This obligation was only valid when the control points were not 
further away than about 100 to 300 meters. A connect ion over longer 
distances did not seem appropriate as it would require the 
establishment of a local control net implicating too important means 
for such rather modest measurements. 

In this context it has to be pointed out that the absolute precision 
of a survey station is rather modest even with our modern tools for 
high precision measurements and efforts should be concentrated to 
guarantee a high relative precision. As an example, the new precision 
requirements of the Swiss Cadastral Survey can be cited. ✓ (cf table 1) 
This concept fixing the precision as a function of the point's 
distance corresponds to a great extent to the performance of modern 
surveying instruments, but also takes into consideration that only 
neighbouring points have to be reestablished with rather high 
precision. One has to admit that these requirements are rather severe 
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for photogrammetric methods but they are no real obstacle for their 
application. 

NTl NT2 NT3 NT4 NT5 

PFPl 7 + 1 0 s  7 + 1 0 s  7 + 1 0 s  7 + 1 0 s  7 + 1 0 s  

PFP2 7+20s  1 7+20s  1 7+20s 33+20 s  33+20s 

PFP3 7+23-.fs 1 8 + 571s 1 8+571s 3 5 + 1 0 61s 35+ 1 0 6"5 

PFT 1 0 0  2 0 0  3 0 0  4 0 0  500 

PL ( D )  1 8  35 7 1  1 4 1  354 

PL (ND) 1 0 0  2 0 0  300 4 0 0  5 0 0  

P S I T  1 0 0  2 0 0  300 4 0 0  5 0 0  

(table 1) 

Precision requirements (mean square error in mm for planimetry) for 
survey points in Switzerland according to the new concept of the 
reform of the official survey. (cf /1/ ) The precis ion is defined as  
neighbouring precis ion for PFPl and PFP2 and refers to  the next 
control point of higher order for the control points PFP3. 
s is the distance in km between control points (PFPl, PFP2) or the 
distance to the next higher order control point for PFP3. 

PFPl : 

PFP2 : 
PFP3 : 
PFT: 
PL (D): 
PL (ND): 
PSIT: 
NTl-5: 

triangulation points first to third order 
(point fixe planimetrique categorie 1) 

triangulation points first order 
control points determined by triangulation or polygons 
topographic control points 
well defined property boundary 
natural property boundary 
points describing the land use, isolated objects 
tolerance level 1: center of large cities 

2 :  towns, built-up area 
3: agriculture terrain, high value 
4 :  agriculture terrain, low value 
5 :  alps, high mountain region 

3. Renovation of the info rmation contents of the maps 

No doubt that the renovation of the information contents of the 
cadastral maps has to be considered as the central part of cadastral 
renovation. In this respect, it might be useful to distinguish between 
the geometric information of a map and its semantic information. The 
geometric precision is defined by the original survey m��hod but not 
to forget the methods applied for map revision; in this respect, the 
precision of the control points and the stability of the information 
carrier have also to be taken into cons ideration. On the other side 
the semantic information is given by the legend of the map but also by 
the more or les s consequent map revisions. As already mentioned 
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earlier ,  one should take into consideration that it is mainly the map 
revision that has contributed largely to the degradation of the map 
contents , not to say that much too often great parts of the map 
contents were not revised. Concerning these cases, the cadastral 
renovation will have to concentrate on an appropriate revision , or 
preferably, a completely new survey should be made when too many 
changes have occured meanwhile . 

In the case of periodic revisions, it is feasible to foresee 
appropriate geometric transformations based on a reliable control net 
for renovation. In this case it is assumed that the inner precision of 
the original plans and the successive operations of revisions were 
performed with the required precision. The transformation into a 
numerical cadastre requires nevertheless a geometric transformation of 
the map contents. These geometric considerations are of particular 
importance in countries with a legal cadastre and high requirements 
for precision and reliability . In Switzerland for example, about only 
30% of the area is covered by a semi-numeric or even graphic cadastral 
survey only provisionally recognized. These documents are regularly 
revised and the question is whether these documents can be the basis 
for a regular survey or whether completely new measurements have to be 
undertaken. The Photogrammetric Institute currently tests the 
possibility to use photogrammetric methods for cadastral renovation 
for the urban area of the town of Neuchatel. In this particular case , 
the question to be answered is whether the actual precision 
requirements are met by the old map documents after appropriate 
t ransfo rmations sustained by photogrammetric or terrestrial 
measurements . A more detailed report on this work will be given in a 
later conference. However,  it appears that it is hardly possible to 
obtain the currently applied tolerances for boundary measurements. On 
the other hand, it seems appropriate to keep the descriptive elements 
as for example buildings and street borders. This information could be 
simply digitized and transformed into the new plan documents. 

This short survey shows that the information contents of cadastral 
surveys has different aspects, and that it is impossible to give a 
unique answer to the question " how to renovate the information 
contents of cadastral maps?" 

4. The challenge of land information systems 

In the last years a considerable number of cities, 
whole countries have made great efforts in order 
information systems. One of the most important 
efforts is primarily ,  besides planning tasks, 
concerning underground cadastre . 

districts and also 
to build up land 

reasons for these 
the requirements 

It is significant that the establishment of land information systems 
proceeds much quicker in countries without great t radition in 
cadastral services than in countries with a solid base for this type 
of measurements. At first glance, this appears paradoxical , but this 
phenomenom is closely related with the structure of the survey 
services . In countries with modest public services, the different map 
users - especially the industrial services - started very early to 
produce their own maps. In other countries such as Switzerland, these 
services normally use the documents of the cadastru service . The 
necessity to use modern information systems for planning and the 
exploitation of the infrastructure should not be underestimated. 
Therefore, it seems necessary that cadastral services also take into 
consideration these aspects and concentrate with high priority on the 
creation of information systems. Nevertheless , these requirements lead 
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to a certain dilemma as renovation or remeasurement s might require 
years, even decennies whereas these services are requiring a quick 
establishment of appropriate information systems . 

From this point of view, the cadastral renovation could be urged to 
look for intermediate solutions such as digitizing the cadast ral maps 
and foresee - only in a second phase - a thorough renovation or 
remeasurement of the existing survey data. It is clear that such an 

· intermediate solution could create a number of technical and political 
· problems but might better satisfy the different requirements, compared 
to postponing the int roduction of information systems and wait until 
the data can be supplied with the desired precision. In this context, 
it should not be forgotten that precision requirements of many map 
users are much lower than those necessary for the guarantee of the 
property, the predominant task of cadast ral se rvices in many 
countries. 

From this point of view, the demand in information systems might be a 
real challenge for cadastral surveys and could widen up considerably 
the field of application . It is evident that the handling of an 
information system requires much more know-how and more t raining than 
it was nece s sary up to now when using the graphical plans.  
Consequently, many users will be  more ready to collaborate with survey 
specialist s provided that these instances be ready to create the 
neces sary infrast ructure. The int roduction of information systems 
could therefore be a real challenge for our profes sion, should the 
tools be delivered in time. 

5. Photogrammetric procedures for cadastral renovation 

The previous chapters pointed out the different working phases for 
cadastral renovation, without trying to t reat in a more systematic way 
the possible technical approaches. It is understood that a multitude 
of technical approaches for these different tasks should be analysed, 
but according to the objectives of the workshop, we preferably intend 
to t reat the photogrammet ric techniques . The dif fe rent t echnical 
aspect s of photogramme t ry which might play a role for cadastral 
renovation could be summed up as follows: 

1. aerotriangulation 
2. stereoplotting supported by methods of supe rimposition and 

interaction with land information systems 
3. orthophotos 
4. image proces sing and landscape modelling 

5 . 1. Aerotriangulation for cadastral surveys 

The development of procedures for bundle adjustment with additional 
parameters, supplies a tool for high precision measurements that could 
satisfy most of the requirements needed for cadastral surveys. A 
number of speakers will report more in detail their experiences with 
this technique . The precision that can be obtained by this technique 
is of the order of ± 5 µm in the picture scale provig.13d that the 
measuring proces s  be severely controlled and that the cont rol points 
supply an adequate precision . 

The use of analyt ical 
measuring proces s  and 
measuring phase al low 
Nevertheless ,  it should 

plotters has cons iderably accele rated the 
appropriate cont rol operations during t he 

t o  reduce the numbe r of cross e rrors.  
be pointed out that the  indicated precision 
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should only be considered as a reference value and it might be 
possible that different offices or survey organizations obtain 
considerably higher or lower precisions, depending on the technique 
applied. Limitations of precision might be due to the measuring 
instruments, the quality of point signalisation, care for film 
handling, and several other factors. Moreover, several organizations 
have not yet transfered their procedures from independent model 
triangulation to bundle adjustment. 

Although photogrammetric control point densification and point 
determination might be very useful in open areas, it can be severely 
hampered in areas with a dense vegetation cover. The progress in 
terrestrial measurements, in automatic distance measurement and in 
automatic registration have considerably increased the productivity 
and a careful case to case analysis will be necessary whether 
photogrammetric or terrestrial point determination should be given 
preference. It is understood that this evaluation should not only 
concentrate on the operations for point determination but should also 
include all succeeding operations. Photogrammetric techniques require 
rather considerable initial investigations, such as signalisation and 
flight operations. As soon as the aerial photographs are available, 
all subsequent operations including plotting of details and eventually 
the derivation of a digital terrain model will need rather modest 
efforts. 

In Switzerland, current instructions are worked out for fourth order 
triangulation and polygonation by photogrammetric means ; from the 
technical point of view they are on the same level as the terrestrial 
methods: in this case, the one and only influence in the choice of a 
procedure remains the economical aspect. 

5. 2. Stereoplotting 

The efficiency of stereoplotting for large and medium scale maps has 
never been questioned. Moreover the photogrammetric technique took 
advantage of the recent progresses in digital plotting. In earlier 
times, the operator produced a map manuscript on the stereoplotter 
which later on had to be redrawn, a phase which allowed to include the 
information from field verification and field completion. For digital 
plotting, the operator stores directly the graphical map information 
in a numerical way. A number of software facilities assist the 
operator in this working phase; the fair drawing will take place on a 
precision plotter but beforehand the map will be controlled and the 
data of field completion have to be incorporated in an interactive 
editing station. 

The procedure as described before is mainly focused on new 
measurements. The superimposition of elements of map information onto 
the aerial photograph should largely facilitate the revision of the 
map information and the interaction with land information systems. The 
first instrument which allowed superimposition was the development of 
Intergraph. This company had used a high performance screen to show 
the map information available in digital form, and then introduced 
this image into the optical path of a stereoplotter. In its first 
version it used a black and white screen and the coincidences between 
photograph and drawing were rather rough due to c9Rsiderable time 
delays and only approximate geometric transformations. Later on, 
Intergraph developed a new system including a special analytical 
plotter with a much better performance; the screen is now conceived to 
represent the map in colour. 
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At the 1984 Congress of Photogrammetry in Rio, Zeiss presented its new 
Videomap system which allows stereosuperimposition for the Planicomp 
family and the Zeiss plotters. In automn 1986 Wild presented its new 
interactive graphic station incorporated in an analytical plotter with 
stereosuperimposition (Wild S9-AP). The Institute of Photogrammetry of 
the Ecole Polytechnique Federale de Lausanne had developed the 
superimposition system in stereo; stereosuperimposition requires a 
much higher performance as far as image panning and image quality are 
concerned ; it is however the only way to allow a thorough geometric 
control of the digital map information related to aerial photographs. 
It can be expected that these instruments will give a great challenge 
for the use of photogrammetry in cadastral renovation; it is however 
too early to evaluate their impact more in details. Most experiences 
with superimposition systems have been made in Denmark with very 
positive results, but it appears that development is still going on. 

5.3 Orthophotos 

To a certain extent, orthophotos play a double role. They can be used 
as a mean for data acquisition similar to that described for the 
superimposition, but they also present a final product which is easy 
to read and very illustrative. The possibilities for data acquisition 
with orthophotos are nevertheless rather l imited as for their 
precision. Furthermore, it should not be forgotten that the precision 
of orthophotos depends on the precision of the digital terrain model 
and in any case the built-up area will not be orthogonalized. That 
means that houses are not erected and that the roof will be displaced 
with respect to the base of the house, in the same way as in 
enlargements of aerial photographs. It depends therefore to a great 
extent on the precision requirements, whether orthophotos should be 
used for primary data aquisition or if preference should be given to 
stereoplotting. 

On the other hand, it seems that the illustrative character of the 
orthophotos cannot be overestimated. Whereas a l inemap remains 
abstract, and will only give the information which the surveyor has 
decided to represent, the orthophoto gives many more details and 
allows the user to abstract the information he actually needs. It is 
therefore a very good document for various applications, which can 
also considerably reduce the map information which has to be surveyed. 
In Switzerland, it was possible to concentrate on the mapping of the 
border limits of real estate in a large project of cadastral survey 
whereas vegetation boundaries and street boundaries were only 
presented with the help of the orthophotos for cadastral renovation. A 
considerable number of countries make extensive use of orthophotos and 
the subject will be treated more in detail in other papers. 

5. 4 Landscape modelling 

Although orthophotos are an efficient mean for the presentation of the 
landscape, it is very often wished to have more information and 
especially more flexibility for the presentation of the scene. Modern 
techniques of automatic image processing do allow to go ;nuch further 
than the elaboration of map documents. The var ious efforts in 
automatic image correlation allows to assume that this task will be 
completetly automatized in the nearer future. In that case, it would 
not be any more necessary to limit the process of digitisation to the 
ground, but houses and vegetation cover should also be included in the 
elevation model. This approach would then allow to include terrestrial 
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photographs into that proces s and f inally one could arrive at a 
holographic presentation of the scene, including views of terrestrial 
standpoints. 

Such an integrated approach would also allow to use terrestrial 
photographs of the boundary marks in order to identify and measure 
them on the corresponding aerial photographs; it could also help to 
reduce the efforts for s ignalisation. Presently, the Institute of 
Photogrammetry is studying this possibility for the determination of 
the underground cadastre. In this way, digital image processing should 
open completely new ways for the acquis ition of information, and 
especially for the presentation of the information. From this point of 
view and in the context of cadastral survey, I would like to pretend 
that we are rather beginning to evaluate the use of photogrammetry 
than on the end of the development phase. 

6. Conclus ions 

The requirements for a modern large scale cadastral survey have 
cons iderably changed in the last decade, also for the technical 
aspects. A few years ago, the graphical plan still  represented the 
final product of survey measurements, whereas today many users turned 
over to numerical approaches, and want these data in an appropriate 
land information system. Therefore, in the near future, we will mainly 
deal with the appropriate management of the data in data banks or even 
in more refined management systems as they should come up with the 
fifth generation of computers and the progresses in expert systems. 
The graphical plan or map will still be necessary, but will be one of 
several output forms without requiring any more the high standart of 
many actual map products. 

The role of the f ifth generation of computers and the poss ible impact 
of artificial intelligence are not discussed in the different papers 
of that workshop. It seems that this subject is of more interest to 
various engineering enterprises and users of  computer aided design. 
Nevertheless this development should not make obsolete the efforts 
presently undertaken in transforming the classical cadastre in a 
modern information system but should rather easen the management of 
our data. Most of the papers for this sess ion demonstrate the recent 
efforts in cadastral renovation and it can be hoped that in one or two 
decades most of these projects will be completed. 

Of course completion is always a great word in mapping activities and 
it i s  evident that also the revision of the information has to be 
taken into consideration in a modern survey system. But otherwise than 
in earlier time map revision is seen today as an integral part of 
routine survey activities. In Switzerland it i s  planned to use 
systematical ly photogrammetric flights for the revision of natural 
objects, and the digital terrain model whereas the control points and 
boundaries should be revised by terrestrial survey methods.  It can be 
hoped that s�ch a concept will avoid the problems of the existing 
system and guarantee that the map information remains up to date not 
only for the legal aspects, but also for the descriptive elements as 
vegetation limits, houses . . . .  
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A CONCEPT FOR THE RENOVATION OF THE DANISH CADASTRAL MAPS . 

Jonna Hvidegaard , Ph . D .  
Matrikeldirektoratet , Copenhagen 

Summary In Denmark a proj ect is  s tar ted to renew the cadas t ral maps and 
convert them to digi tal form. Some of the problems , connec ted 
to the fac t that the maps are up to 200 years old , are pointed 
out .  The tools for the renovation are or topho tos in the scale 
1 : 4000 , measurements from the updating procedure , re-coordinated 
reference points and the exist ing maps . The actual convers ion to 
digi tal form will be done on a CAD/CAM sys tem . The role of the 
cadas t ral maps in a Land Information Sys tem is mentioned . 

Introduction 

Yhen you work with renovat ion of the cadas tre and conversion 
cadas t ral map to digi tal form the his tory of the exist ing maps and 
cadas t ral documents are always of interes t .  

of the 
other 

If the his tory is very short or non existing you may be able to star t . from 
scratch and build up an entirely new sys tem. But i f  the his tory is long 
which is very often the case when you look upon european countries , and 
mos t certainly in the case of Denmark - there are lots of things to take 
into considerat ion ,  and also a lot of materials to use in bui ld ing up the 
new sys tem. 

I will not go into details about the his tory of the Danish cadastre as you 
have already heard about that from a previous speaker . I only wan t to 
point out that the Danish cadas t ral sys tem has been in function for more 
than hundred years and is s t ill serving i ts main purpose ,  which is to 
regis t rate land . In fact if you look at that one purpose only the need to 
change the sys tem would not be very urgent .  

The needs , which we mos t  certainly feel , s tems from the wishes to use 
cadas t re ,  and especially the cadas t ral maps , for o ther purposes as 
Here of course we move towards LIS ,  which I will re turn to later in 
pape r .  

the 
well . 

this 
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Content  of the cadas tre 

Then what . does the Dan i sh cadas tre consis t  of? And which materials and 
documen ts are of interest in this connec tion ?  

Ye have the regi s ter i tself which has recen t ly been convertet  to  EDP , and 
has been in full use for a year . The main conten t of the regis ter i s  the 

. Parcel numbers and areas and some obligat ions mainly concern ing farming . 
. You will  see that we do not f i le the name of the owner . The number of 
parcels in the register  i s  2 , 5  mill . 

Bes i de the regis ter we have the measuremen t shee t s ,  where the 
has shown the measuremen ts he has carr ied out to make a spec i f i c  
boundary . An example of a measuremen t shee t i s  shown in f i g .  1 .  
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We do not know exactly how many measurement shee ts  we have in the archives 
but we est imate it to approx . 1 mill . 

Finally the mos t  impor tant document in 
map .  The coun try is  covered by approx . 

this  connection :  
15 . 000 map shee t s . 

the cadas t ral 

The registe r  and the maps cove r  the whole coun try and are updated 
currently every day wi th  changes approved on . 

The main par t  of  the map shee ts  are in scale 1 : 4000 , a smaller amount 
espe cially in urban areas are in  larger scales , 1 : 2000 , 1 : 1000 and 1 : 800 . 

The main  par t  of  the maps are so-called island-maps . 

I sland maps are well known also outside Denmark so I will  
sho r t ly present them in  order to point  ou t some d i fficul t ies 
when you want to use these maps as fundamental maps in LIS .  

only very 
that arise 

The maps have been measured and cons t ruc ted in smaller par t s  on tables 
d i re c t ly in the field . 

The par ts  have been s tuck togethe r  to form the map of a v i llage or manor . 

The problems arising from this  are 

1 )  The shrinkage of the maps is  
par t s  i t  consi s t s  of . A more 
map , due to wear ,  are redrawn 
I t  has to be not i ced that the 
measured 200 years ago . 

smalle r  
a s  the 

years . 

not uni form due to the 
uni form shrinkage adds on 
several t imes during the 
oldest  maps s t i ll in use were 

2 )  The edges of a map very of ten does no t f i t the edges of  the 
ne ighbouring maps due to d iffe rent de fini t ion of the border 
and also some t i mes due to changes in the field in  the t i me 
be tween the measurements of the two maps . 

3 )  The maps are not connected to a common reference sys tem , and 
the changes of the boundaries , wi th whi ch the maps have been 
currently updated , have been f i t ted to the exi s t ing boundaries 
on the map and not to the reference sys tem . In fac t even the 
reference points  have been f i t ted into the map via measurements  
to  exi s t ing boundaries . 

Thi s  was some of  the bas i c  problems that arise from the map alone . There 
are o t he r  problems which turn up when you s tart  working on the map .  There 
may be problems when you relate the maps to the measurements , you may ge t 
two measurements which do not give the same result and maybe the s i tua
t ion in the field does no t f i t  the measurements and/or the maps . 

Some o f  these problems have been men t ioned by a previous speake r and some 
of them I will  re turn to . 
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An other important faktor is  the content of the maps . How many things do 
we regis ter on the map? . 

Fig 2 .  shows an example of a new cadas tral map . The content has 
somewhat during the years always making the map more sparse .  For 
no houses are shown on the map today . 

changed 
ins tance 

Background for the plan to modernize the cadastral maps . 

In the years s ince the cadas t ral maps were originally measured new maps 
have been measured and cons t ructed . This has mainly been the case in the 
surburban areas of the larger towns . However essential these new maps 
were , they all together only cover a few percentages of the total area 
of the country , and they were qui te expensive to produce . 

As the need for maps related to the reference sys tem grew , we s tarted to 
search for o ther and cheaper ways to produce these maps . 

Two proj ect s ,  whi ch we carried out , are of special interest in this 
connection 

1 )  the Bornholm proj ect and 
2 )  the digi tizing proj ec t .  

The f irs t ,  the Bornholm proj ect , was t o  inves t igate the use of 
for the rec ti fication of the cadas tral maps , and the second was 
out whi ch use could be made of CAD/CAM for the produc tion of 
maps . 

ortopho tos 
to f ind 

cadastral 

To cut it shor t ,  both proj ects were a success , and gave the input - to form 
a plan for modernizing the cadas t ral maps of the whole count ry .  

How are the new cadastral maps produc�? 

The idea behind the production of the new maps is not only to create a 
d igi tal map . 

The problems ment ioned earlier concerning the maps have to be solved . 
F irs t of all the maps have to be related to the reference sys tem . In 
order to do this first  of all the reference points and the measurement s  
related to the reference sys tem are constructed t o  form the skeleton o f  
the new map . Especially the measurement-sheets  covering roads and larger 
subdivisions are interes t ing in this connect ion . The interior of the 
"skele ton" , where there ei ther are no measurements or where i t  will be too 
t ime consuming to use the measurements avai lable, is  digi t ized from the 
exis t ing maps . 

I t  is  especially in the process of f i t t ing these digi t ized parts , the 
ortophoto comes into use.  

More generally the ortophoto is of course used to give information from 
the f ield whenever there is a problem to be solved . ✓ 



- 85 -

@ - 183 

Fig , 2 

+ 

Example of cadastral map 

/ / 



- 86 -

The building up of the digi tal map is i llus trated in f ig .  3a and 3b .  

The updat i ng procedure in the  digi tal map will be  d i f ferent from the  one 
used today . 

In the current procedure new measuremen ts are f i t ted into the map via the 
exi s t ing boundaries which may damage the accuracy af the new parcel . 

In the new and rec t i f ied map i t  is the intension to keep the new 
measurements and f i t  the exist ing boundaries on the map to the new parcel .  
Here of course you will  have to  take care that the new measurement is  the 
be t ter one . 

In this way the map will  ge t more and more accura te ,  where the old 
procedure gradually spoils the accuracy . 

Of course these are only the principal ideas . As men t i oned by one of the 
previous speakers there are a lot of problems · to be solved in this 
connec tion ,  especially concerning the legal aspec ts . 

The maps have always been s t rongly related to the measurements and 
although many of the new cus tomers will use the maps alone , the 
measurements are s t i ll  very importen t for cadas t ral and legal use . 
Therefore the new maps are build up on the CAD/CAM - sys tem in a way that 
keeps the rela t ion to the measuremen ts used in the process . In other words 
you can call the original measurements from the map on your work s t a t ion . 

S tatus for the modernizing project .  

Just before chris tmas 1985 we go t the financ ial poss ibili ty to s tart 
bui lding up digi tal cadas t ral maps . Ve got a loan from the governmen t 
whi ch we will  have to pay back via the income we expec t to ge t from 
selling the d igi tal maps and the ortopho tos . As a f irst  phase we will 
cover the island of Fyn ( approx . 10% of Denmark) in 4 years . After that 
period we will ask for a loan for the res t of the coun try .  

I t  i s  es t imated that the whole proj ect will cos t approx . 700 mill Danish 
crowns . 

For the f irs t  phase of 4 years the loan is 77 m ill .  crowns . 

In the pas t 1 1/2  year we have started renewing the re ference sys tem on 
Fyn and we have covered half of the island with ortopho tos .  I will  not 
go fur ther into that subj ect ,  as someone else is  covering it here in  this 
work-shop .  

Concerning the  digi tal maps we  have made spec i f i cat ions and have performed 
an evaluat i on of CAD/CAM sys tems avai lable , to find the one whi ch would 
in the bes t way fulfil  our needs . One of the things we wan ted from the 
sys tem was that i t  would be poss i ble to show the or tophoto on the screen 
as a ras ter background s imul taneous wi th building up the d igi tal map as 
vectors on top of i t .  ✓ 
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Fig . 3a Skele t on map 

Fig . 3b The cadas tral map after f i t t ing in the digi t i zed parts  
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That showed to be a rather sophist icated need , which only a few sys tems 
could fulf i l .  

Las t month we s igned a cont ract wi th the firm Intergraph , t o  buy hardware , 
s tandard sof tware and special developed software for a total sum of 27 
mill . Danish crowns . To this you have to add that we are programming 1/3 
of the special developed software ourselves first of all to get suff icient 
influence on and knowledge of the sys tem. 

Fig . .  4; shows the hardware of the sys tem. It is based on a Vax 8530 cpu , 
1 2  work-s tations , a heigh performance scanner ,  d iscs , plot ters e tc .  

The sys tem is to be  ins talled in november this year . 

To work wi th the sys tem we have a group of 5 persons to do the 
developmen t ,  the programming and to run the sys tem, 
another group of 5 persons to currently user-test the programs as they are 
developed and to ins truct and assis t  the persons who are doing the actual 
conversion of the maps , 
and finally 4 groups of 5 persons each to do the conversion. 

�hen a sufficient large area, for ins tance a municipal i ty ,  has 
conver ted the maps will be trans ferred to another department of the 
for updat ing .  

Connection to  LIS 

been 
house 

Of course we see the new cadas t ral map as par t of a Land Information 
Sys tem. 

The work, to relate the maps to the reference sys tem, is essential in  that 
connect ion as it gives the possibility to combine the cadas t ral map with 
o ther maps related to the same reference sys tem . 

The cadas t ral map is  very sparse as shown earlier but i t  is  a theme which 
is  very interes t ing for muni cipali t ies ,  government offices , owners of 
pipes and cabels e tc .  for planning ,  regis t ration and adminis trat ive work . 

I f  you take a municipal i ty as an example you will in mos t build-up areas 
of a reasonable size find what we call " technical maps " made for and paid 
by the municipal i ty .  They are , almost as a s tandard , produced by 
pho togramme try in the scale 1 : 1000 and show the houses , hedges and fences , 
roads , pavements e t c .  and technical installations for water , sewerage , 
elec trici ty and so on to the extent i t  can be ident if ied in the photos . 

Already in the analogue world the cadas tral theme is very much 
to give information of the legal boundaries , which are not 
ident ical to the hedges and fences . 

asked for 
necessarily 

The " technical maps" are to a growing extent not only 
used in digi tal form , and therefore the municipali t ies 
map in digi tal form as well .  

produced but  also 
want the cadas tral 



'"<I ..... 
oq 

.f,-

C/) 
;,,
(I) 
rt 
n 
::,-
0 
H, 

rt 
::,
(1) 
en 

'< 
en 
rt 
(t) 
3 
::,-"' 
'1 
Q. 
,: "' 
'1 
(II 

pas er plotter 

� � � � 

1 >< scanner/ 1 x dokument 
scanner 

� 
!j x l 1 1 tcrViow 5 >< Inter Act 

1 >< plot server 

� -----Jf;-� 
/. ;.( 1 i ,11cl copy/ 

I.J '.,;Cf  prinlCI 

\ 

0 
b�nlls t a tion 

1 >< clckt ,os ta tisk 
plotter 

bi - b1 1 s  

EP 
1 >< 4 5 6  MO disc 

lntcrPro ln terPro ln terPro 

i n t e r g raph- n e t  

2 ><  

COffllTillrlicnt  ion 
proc essor 

bi - bus 

f i l e  
processor 

� 

inter- bL\S 

6 >< 559 MB disc 

� �  
1 5 ><  alfanumeriske 1 >< matr ix 

terminaler 

dee - net 

,----------, 
I I 
I I 
1 

Giere I 
vax I 

I 
I I 
L el<s. instalut ion J 

< 
modem 

ro 
ill 



- 90 -

But o f  course i t  i s  no t only a ques t ion of  map themes . An even larger 
f ield opens when you look at regis ters . In Denmark we have several 
off ic ial regis ters on EDP today . Ye have registers concerning buildings , 
persons , taxes , firms and fac tories and o thers . Mos t of these regis ters , 
i f  no t  all ,  have the parcel numbers from the cadas t re as a key . Thi s  means 
that you can show the contents  of the regi s ters on the cadas t ral map . 
To this  you can add that the only one of the large official regis t ers that 
has a map connec ted to  i t ,  is the cadas tre ,  and tha t the cadas t ral map is 
the only map covering the whole count ry in large scale . 

Thi s  gives the perspec t ive and the poss ibi l i t ies for the cadas t ral map in  
digi tal form as illus t rated i n  fig .  5 .  
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This  is  also a reason why we are confiden t that we will be able t o  earn 
the money necessary to pay for the conversion of the maps to d igi tal 
form - as I ment ioned earlier our f inancial foundat ion is a loan from the 
government .  

Copenhagen 
augus t 1987 
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Discussion after the conference of Mrs . Hvidegaard 

Jerie : Actually you have 3 sets of data; what is their legal status ? 

Hvidegaard : We do not change the legal status, the boundaries are defined 
in the " old manner" with the help o f  a private licensed sur
veyor even if the base will be digital .  

Jerie : Did anybody ever try to make a combined adjustment ? 

Hvidegaard : We had the idea at the beginning, but it was too expensive . 

Jerie : What kind of accuracy do you guarantee by your process ? 

Hvidegaard : We do not guarantee any accuracy, not even for fix points. But 
after renovation o f  the fix points we have an idea of their 
accuracy .  We think it is better to say this information was 
digitized and that one comes from a measurement, rather than 
giving a figure for the accuracy. 

Chevallier : It is not clear that the costs for a completely new survey 
will be higher than what you spent on trying to fit and adjust 
the old measurements in a certain model . 

Jerie : A new survey will not solve the problem . Cadastre has not only 
a technical aspect, it can also have a juridical aspect . An 
owner might ask the judge to go back to the original situation 
which constituted his right. 

Dale : What happens to the old information ? Are you keeping it ?· 

Hvidegaard : We keep all material . Sometimes we have to look back at the 
boundary ' s  history . We would like to put the measurement 
sheets in digital form to facilitate the search . The pictures 
will then be stored as raster-pictures .  

Enemark : We are not changing any legal rights by doing a digital 
cadastre, so we have to keep all measurement sheets . 

Tegeler : What is the use o f  those measurements if you have lost your 
reference points on the ground ? 

Hvidegaard : This is the daily problem for the private surveyors . They have 
to take whatever they can to find out where the boundaries 
should be . 

Koecher : 

At the moment, it is difficult to produce good digital or
thophotos with the available equipment . We decided to produce 
analogous orthophotos because we need them in the process but 
also because we can eventually sell them . We know that it is 
an intermediate solution to scan the orthophotos . In the 
future, we may get these scanned data in another way . 

In which form are you storing and consulting the scanned 
data ? 

Hvidegaard : The measurement sheets will be scanned on a document s canner 
and stored on optical disks. The digital orthophotos will also 
be stored on optical disks in the future . 
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EXCHANGE OF INFORMATION ON DIGITAL CADASTRAL MAPS 

Vagn W .  Laursen 

Scankort I/S ,  Denmark 

Cadastral information is a key to combine information from a 
variety of  public and p rivate registers . Information from the 
parcel register and the cadastral map will be transferred 
between the Danish National Cadastre and these other regi
sters and for that purpose an exchange format is needed . This 
paper describes the development in digital mapping which has 
lead to a commonly accepted standard for exchange of digital 
map information including cadastral information . Some special 
subj ects concerning cadastral information are described and 
finally the future developments towards Land Information Sy
stems are briefly mentioned . 

Zusammenfassung 

Katasterinformation ist eine Moglichkeit , Information von 
zahlreichen offentlichen und privaten Registern zu 
verknlip fen . Information von dem Parzellenregister und der Ka
tasterkarte wird zwischen dem Danischen Nationalen Kataster 
und diesen anderen Registern libermittelt werden . Zu diesem 
Zweck ist ein Austauschformat erforderlich . Dieser Bericht 
beschreibt die Entwicklung der digitalen Kartierung , die s ich 
zu einem allgemein anerkannten Standard flir den Austausch von 
digitaler Karteninformation - den Katastersektor mit eingesc
hlossen entwickelt hat . Einige spezielle Themen bezliglich Ka
tasterinformation werden behandelt und schliesslich werden 
noch die zuklinftigen Entwicklungen in Richtung Land Informa
tions Systeme kurz erwahnt . 

1 .  INTRODUCTION 

Cadastral information p lays an important role in connection with p lan
ning and administration of  our modern society being a key to combine 
information from a lot of different sources . 

As a result of  the fast development within the mapping branch, where a 
rap idly growing number of  our maps are produced in digital form and the 
administration registers are or are going to be computerized , the de
mand for changing the cadastral system to digital form is strong . The 
parcel number , which is the identification of the smalle�t- unit of land 
in the parcel register , is an important key to other registers . 
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In order to get all these registers to cooperate it will , for years to 
come , be necessary to be able to transfer information between these re
gisters . The subj ect of this paper is exchange of digital information 
with special emphasis upon cadastral information . 

To enlighten the background for the relevance of this subject , I will 
summarize the development in the mapping branch regarding digital map
ping as this process has been going on for the last 5 to 6 zears . A
mong other things this development has lead to an exchange format for 
digital map information produced by the Danish Society for Photogram
metry and Landsurveying ( Dansk Selskab for Fotogrammetri og 
Landmaling , DSFL ) . 

The cadastral system and its interaction with private chartered sur
veyors and public and private registers is described with focus on the 
need for exchange of digital information . 

This leads to the establishment of Land Information Systems ( LIS ) . The 
opinion of the author is that these already exists as local , non-in
tegrated registers built up by local goverments and utility authorities . 
The limitations in their use are mainly a result of the difficulties in 
exchanging information between them . 

Exchange of digital cadastral information in a standardized way will be 
a big step towards realization of a more integrated LIS . 

Allow me the freedom in this paper to mix the present day s ituation 
with a little bit of the plans for tomorrow . Sometimes changes happen 
so fast in this business that it is difficult to keep things apart . 

2 .  THE DEVELOPMENT IN DIGITAL MAPPING IN DENMARK 

Digital mapping was introduced in Denmark relatively early . The private 
mapping sector changed from analog to digital mapping as early as in 
198 1 .  

This development was a result o f  the natural gas companies requiring 
digital maps as the basis for their planning , design and administration 
of a new nationwide natural gas distribution network . 

The existing large scale maps managed by the municipalities were exami
ned at the beginning of the proj ect . Most of them were outdated , of non
uniform standard and only covering the area of interest to a limited 
extent . 

This took place in the beginning of 1980 1 -ties . At the same time the 
development of Interactive Graphic Systems had reached a point where 
they could be adapted to organizations like the natural gas compa
nies . This especially interested the new organizations because they had 
no previous records of pipe information adapted to old g.Ralog maps . It 
was obvious to use the latest computerbased technology for the purpose 
of building up a basemap for planning , design and administration,  rela
te all registration of the gas pipes to this basemap and mix it all in 
an Interactive Graphic System . 
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The decis ion made by the gas companies to go into digital mapping for
ced the private map producing f irms into developing a completely new 
methodology for map production . 

My firm - Scankort - bought the first analytical plotter in 1981 . It  
was a Zeiss Planicomp C-loo , a DZ-7  drawing table and an HP looo compu
ter . Although it was an analytical instrument , the system was not pre
pared for digital mapping . We were therefore forced to develop a lot of 
programs and routines of operations ourselves . Among other things we 
had to do 

coding conventions for the topographical elements 
a program for registration and s imultaneous control of all topogra
phical details 
a program for editing the data files ( it was not a data base at the 
time ) 
a program for connecting features between models and flight lines to 
avo id later editing and 
provisional data exchange programs . 

The demands for greater amounts of information from our customers and 
our own demands of increasing speed and vo lume of production emphazised 
the needs for more advanced systems to handle data . 

As a result the firm purchased a Danish Interactive Graphical System 
( DanGraf ) with workstations for editing , insertion of alphanummeric in
formation ,  utility registration and for extraction of information in 
different data exchange formats . 

Today we have 3 Planicomps in the f irm and more than 95% of our map 
production is done in a digital form . All users require digital maps 
although most of them are not able to handle the information digitally 
at the moment . The fact that the maps are produced digitally enables 
them to switch to the new technology when time is ripe . 

From 1981-87 the private photogrammetric firms have mapped approximate
ly So% of all urban areas and a large number of locations in rural a
reas in digital form . 

3 .  EXCHANGE FORMAT DEVELOPED BY DSFL 

The various users and producers of digital map information utilize 
different data process ing equipment and organize their data bases in 
different ways , because it is very important that the whole system is 
specifically directed against the work being done in that particular 
organization .  

This way of thinking makes the exchange of data bases in their original 
form impossible . We need a data exchange format for the transfer of map 
information from one data base to another . // 
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HEADER INF . REFERENCE DEFINITION 

Header 
Accuracy/source of  inf . 

Data description 

� ') 
Reference point 

Reference line 

Reference area 

STATE/ CONDITION 

� ✓ Accuracy/Source 

OBJECT CODE Data description 

Class Remark 
Subclass 

Obj ect orientation 

- Descriptive inf . .. 
K; .r-..... - location 

I• 

LOCATION 

Point/line/area 

Sequence/continuation of obj ect 

Type of location spec . ( Coard/Reference ) 

Straight line/spline/cirkel 

Coordinates/reference number 

• / 

STOP 

Stop Fig . 3 . 1  Structure of exchange format . 
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The exchange format should include a description of data structure , co
de tab les and possibly a graphical symbo l standard to be used in order 
to get a s imilar graphical result in both ends of the transmission 
link . The graphical symbol standard is not a demand , because the trans
ferred information need not be indeed should not be graphical .  It is 
very important that the data exchanged represents the phys ical elements 
of the terrain as c losely as possible . Otherwise definition problems 
will arise . 

· Furthermore , it is important to be able to include more than geographi
cal information .  The data exchange format must be able to handle a l l  
kinds of descriptive informatio n .  For a utility authority this will 
include component data and network information ,  relationships or links 
between these and location informa tion of the geographical e lements . 

Besides the location the cadastre information must include administra
tive information as county , municipality , address code etc . and measu
rement information etc . 

The Danish Society for Photogrammetry a nd Landsurveying ( DSFL ) initi
ated the development of an exchange format as early as 1982 , and with
in a year the first prototype of the standard was finished . 

This early presentation of the standard had an enormous impact on the 
mapping branch , because it happened before everybody had the need for 
the exchange forma t . Therefore the exchange forma t  became a "de facto " 
standard and an important factor in the rapid introduction of digital 
mapp ing in Denmark . Today purchasers of digital maps include the stan
dard in their conditions of delivery when entering into a contract with 
a map producer .  

I n  fig .  3 . 1  o n  the previous page is shown the structure and basic e le 
ments of the DSFL data exchange forma t . 

The DSFL exchange format includes a t  the moment : 

topographical/technical details and associated descrip tive data 
cadastral information 
utility information ( being comp leted ) . 

The DSFL continues to maintain a nd expand this standard . Acceptable in
ternationa l  standards concerning this subject are still lacking . One of 
the reasons is the local peculiarities and the enormous tradition that 
characterize the mapp ing branch in all countries . 

4 .  THE CADASTRE 

The cadastre is kept in the Danish Nationa l  Cadastre ( Matrikeldirekto
ratet ) .  The principal function of the cadastre is the main>enance of an 
up-to-da te register of all  parcels of land in Denmark . T�e main ele
ments of the cadastre are the parcel register ,  the cadastra l  maps and 
the measurements of boundaries . 
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The cadastre environment and the updating process is shown in fig .  4 . 1  

THE APPLICANT 

� 
THE LICENSED 

- (d) -
THE MUNICIPALITY 

SURVEYOR CHECK ON REGULA--
� 

TIONS CONCERNING 

,l LAND USE 
THE GEODETIC INST . /  ZONING 
THE DANISH NAT . NATURE CONSER-
CADASTRE � @ (; VATION ETC 

. FIX POINT REG . 

' 
THE DANISH NATIONAL CADASTRE 

THE IDENTIFICATION NUMBERING 
THE LAND PARCEL REGISTER 
THE CADASTRAL MAPS 
THE SUPERVISION OR REGULATIONS 
RELATING TO AGRICULTURE AND 
PARCELLING-OUT 

� 
i ,. 

THE LAND THE MUNICIPAL THE BUILDING 
REGISTRY REGI STER OF __ ., AND DWELLING 

PROPERTY REGISTER 

Fig . 4 . 1  The Cadastre and the flow of information 

a .  The applicant , a private landowner or a public organ ization , who 
whishes to have a change in a parcel boundary , must apply to a pri
vate lice�sed surveyor .  

b .  The surveyor col lects the information from the parcel register , the 
cadastral map and the document showing the measurements of bounda
ries from the Danish National Cadastre . 

c .  In some cases he has to get information concerning the fixed points 
in the area so that new measurements can be related to· 1:hese . Infor
mation is co llected from either DNC og GI or from a common compute
rized register of all fixed points in the country . This register is 
being established at the moment .  
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d .  The surveyor has to submit a special form to the mun icipality con
cern ing different planning regulation s .  

e .  After co llecting all relevant information and doing necessary measu
rements for new boundaries the surveyor prepares the case . Often he 
will need to do some computation and plotting on his micro or min i
computer . 

f .  Having completed the preparations the surveyor sends an application 
to DNC fo llowed by a cadastral plan , and measurements of parent plot 
and subdivisions .  

g .  In the National Cadastre all kinds of checks are carried out before 
the change is recorded in the parcel register and the cadastral map . 
The measurements are stored to document the changes . 

h .  The DNC informs the surveyor and the municipal register of property 
and the land registry . From the mun icipal register of property the 
building and dwelling register is updated . 

The idea of describing this process  in some detail is to show that the 
information collected in the fie ld by the surveyor and processed in his 
local computer is channelled through a lot of information links more or 
less  unaltered as original measurements or processed maps and alphanu
meric information . 

Today on ly a few of the channels of this information flow is computeri
zed and works as a digital transfer of information , but tomorrow it 
will be quite different . 

5 .  PUBLIC REGISTERS AND THEI R  INTERRELATION 

In the previous section the cadastre and its local environment have 
been described . The cadastre is  a part of the public system of admi
nistrative and technical registers placed at the responsib le organisa
tion s .  In other words a complete decentralized land information sy
stem . 

The variety of the registers is shown in fig . 5 . 1  on the next page to
gether with the most important identification keys for cross-reference 
between the registers . The figure shows that the cadastre number occurs 
in many of the registers . 

The cadastre is already described in the previous section . The land 
parcel register is computerized,  but the cadastral maps are still ma
nually operated . 

The land register or title register contains information about all tit
les with their debts , easements and other limitations .  The title regi
ster is manually operated by the local courts of justice . A pilot study 
for its computerization has been started . /✓ 
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LAND PERSON CADASTRE GEO- REAL ADDRESS BUIL-
INFORMATION NUMBER NUMBER GRAPHIC PROPERTY CODE OF DING 
SUBSYSTEM COORD . NUMBER DWELLING NUMBER 

THE CADASTRE ® ® X 

THE LAND 
REGISTER X 

THE MUNICIPAL 
PROPERTY REG . X X ® X 

THE BUILDING AND 
DWELLING REG . X X ® ® 
THE CENTRAL 
POPULATION REG . ® X 

THE MUNICIPAL 
BASE MAP REG . X X X X 

THE UTILITY 
AUTHORITY REG . X X X 

® RESPONSIBLE SUBSYSTEM FOR DETERMINATION OF IDENTIFICATION 

X THE IDENTIFICATION IS  INTERGRATED IN A MULTI- IDENTIFICATION 

Fig . 5 . 1  Cross-references between registers 

The municipal property register is the basis for valuation and for 
calculation and collection of property and soil values and ownerships . 
This register is supp lied from the building and dwelling register and 
the cadastre is comp uterized . 

The Building and Dwelling Register contains  data for general censu s ,  
housing and construction statistics and act a s  the basis register for 
the public valuation of property . The register is operated by the muni
cipalities and it is computerized.  

The Central Population Register contains an identification for each ci
tizen to be used in public administration and it is computerized . 

The municipal base map registers . These registers are being construc
ted in a few of the municipalitie s .  They contain primarily thopogra
phical information for large scale mapping , but they are pr�p ared for 
utility registration and for use in thematic mapping for different 
p lanning and administration purposes ,  e . g .  through the transfer of data 
from the building and dwelling registe r .  In this context the cadastre 
information is important and some of the municipalities have an up
to-date cadastral map . 
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The utility authorities in the private or semi -public sector are inve
sting a lot of effort in creating utility registers for planning and 
administration of their pipe or cable networks . These days we see more 
and more often a cooperation between mun icipalities and utility autho 
rities concern ing establishment of a common base map . Through that coo
peration on ly one master version is maintained at the municipality . The 
maps at the utility authorities are copies and regular updates will be 
transferred from the municipality . 

Figure 5 . 1  and the above description of the different registers are in
tended to show that some o f  the information are contained in more than 
one register . There is a lot of communication between these registers 
and it needs specification in a data exchange format . 

6 .  SPECIAL DEMANDS ON EXCHANGE OF CADASTRAL INFORMATION 

Looking back at section 3 and figure 3 . 1 , the f low of digital informa
tion starts at the local surveyor .  His measuring is done on e lectronic 
theodo lites and the data is processed in the computer creating the ca
dastral map and a drawing showing all the measurements . 

In the Dan ish cadastral system, the measurements are more important 
than the final cadastral map , which is more or less an index map to the 
parcel register . Therefore the exchange format must contain facilities 
to handle both coordinates and observations . Until  now the DSFL format 
only handles coordinates , so an extension is needed . 

The information in the parcel register is connected to an area sur
rounded by a polygon . Handling of closed po lygons with connected desc
riptive information must be possible . 

When working with the cadastral map it is often the case that a point , 
a line or an area has more than one object code associated because the 
topographical e lement represents more than one feature . A wal l  might 
constitute a cadastral boundary at the same time . This double feature 
coding must be possible in the exchange format so that the different 
mean ing of the element can be transferred to the new data base without 
losing the information that the two features are represented by the sa
me coordinates . When drawing the map , the e lement should normally be 
drawn with a s ingle symbol selecting the one with the h ighest priori
ty . 

The descriptive information is also coupled to the elements in a mul
tiple way . In the structure of the exchange format described in fig .  
3 . 1  the part named state/condition is used for specification o f  desc
riptive information that is valid until the information is changed or 
deliberately turned off . This is a very strong too l in setting up a set 
of parameters being valid for a lot of succeeding topographical ele-
ments . 

-✓ 

In the cadastral system of the future , which is covered by another pa
per ,  another kind of information will occur . It is raster information 
from scanned ortho-photos or measurement sheets . This technic will be 
utilized in order to get rid of the vast amount of measurement drawings 



- 102 -

in the arch ives thus making it possible to retrieve the information 
from the Interactive Graphical System . Therefore , the exchange format 
must be extended to handle raster images .  

Until  now exchange of information has been concentrated upon topograp
h ical elements with some connected descriptive information . The ties 
between the two types of information should be losened , so that it be
comes possible to exchange information without a geographical reference 
at all . 

Although this is a paper on cadastral information , I would like to 
make a parallel to the world of utilities , because the demands for se
parating topography from descriptive information has also been raised 
there . 

In the ongoing work concerning extension of the DSFL format to cover u
tility information the basic needs have been described as seen in fig .  
6 . 1 .  

UTILITY REGISTER 

Location 

L 

Components Network 

Base map 

Fig . 6 . 1  Datastructure of utility 
register .  

The structure of  the exchange format must be  able to  handle both 

- location information 
- component information and 
- network information 

and the relations between these types of information which can be N : N  -
relation s .  
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In the analysis of the basic structure of a utility network , a lot of 
s imilarities between utility and cadastral information has been found . 

There is one basic function of the exchange format that I want to men
tion . When data are transferred from a producer to a customer the re
sponsibility for the correctness of the data lies with the producer . 
But in a digital environment where data is transmitted by a telephone 
line or shipped on a magnetic tape it can be rather difficult to docu
ment the exact content and meaning of the data . 

At the same time the two data bases very often differ which means that 
the producer cannot use h is own data base to document the content of 
the delivery . Furthermore , the customer can easily though un intendedly 
destroy or even worse move data in h is own data base . 

To come to the point - data stored in a commonly accepted standard exc
hange format are the only proper way of documenting the content of a 
delivery of digital information . This leads to the conclusion that it 
is necessary to store all exchanged information in the exchange format , 
at least in the period where guaranties are valid . 

7. FUTURE LAND INFORMATION SYSTEMS 

The information society of the future is on its way . People are recog
n ising the fact that geographical related information plays a crucial 
role in the planning and administration of our society . This is why we 
need to establish land information systems . 

In the beginning these systems will be spred among different public · 
and private organ izations and data will be channelled between them by 
means of data exchange formats as described in this paper . 

Later on the information will perhaps be concentrated in one computer 
and people can access the information through graphical workstations of 
unlimited capacity through connecting links of unknown length . 

By then data exchange formats will be more or less superfluous . But it 
will take a long time and maybe it will never happen . 

Whatever the case there is one point that must be emphas ized . All in
formation in a data base must be supplied with its current status , ac
curacy and origin . These parameters are necessary for all other users 
in order to assess the value of the information , so that its proper use 
can be assured . 

This means that status , accuracy and origin must follow every single i
tem of information whenever it is transferred from one place to 
another . 
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Discussion after the conference of Mr . Laursen 

Mr Laursen asked the following questions at the end of his conference : 

Jerie : 

Does your country have a transfer format and i s  it generally 
accepted and used ? 
Do you feel the need for an exchange format ? 
Do we need international standards ? 

OEEPE has an application commission for the problems of data 
bases. 
An international exchange format might be interesting on a 
geographic level for environmental questions but certainly not 
for cadastral applications. 

Chevallier: Do your coding tables include an information dictionnary ? 
This is important if different partners are working together. 
An international standard could be very useful mostly because 
there is no use to try to make the same project twice or ten 
times the same study. 

Kolbl : Exchange formats were also a very "hot" topic at the Autocarto 
in Baltimore and there was also a number of publications on 
this subject. 
Photogrammetric companies complain that they have a wonderful 
interactive graphic system which is completely adapted to 
their needs but they are almost compelled to buy another sys
tem because they have to deliver the data in conformity and 
integrated with the system of the users. Often the users are 
not prepared to accept any exchange format. Compatibi l ity 
alone is not enough. 

Dale : In the UK we had nearly 16 different exchange formats and that 
i s  the reason why we produced a national standard. We hope 
that people will use it. They will then only have to use an 
interface between their own data base and the national stan
dard. 

Laursen : 

Kolbl : 

Laursen : 

We encounter language and semantic problems when trying to 
establish  an international dictionary. FIG has tried to 
constitute an international multilingual dictionary but for 
many expressions other languages do not have the corresponding 
terms ; for example the different kinds of german bench marks 
cannot be translated into English and this makes the estab
lishment of a standard very difficult. 

The availability of documentation concerning exchange formats 
could be a help in the analys is of the structure of our na
tional standard. It might be interesting to see how alien fel
low engineers deal with the same problems. 
It is important a standard is generally accepted and used even 
i f  it has some lacks. 

Is it possible to des ign now for the future ? Is it necessity 
to end up with higher order systems to have more information 
on topology - for example that a point knows to which area it 
belongs or that you have the possiblity to an�lyze if a road 
is passing near by another object ? 

At the moment we are not able to handle all of those specific 
situations. But the analysis we are doing on utility informa
tion brings us nearer to the solution of these questions. 
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L ' ETABLISSEMENT DU PLAN CADASTRAL 
REMANIE PAR PHOTOGRAMMETRIE 

J .  CL . LOCATELLI 
E COLE NATIONALE DU CADASTRE 

TOULOUSE - FRANCE 

Avan t  d '  aborder la methode d '  e tab l i s semen t du plan cadas tral 
remanie par photogramme tri e ,  il  est apparu important  de donner 
un aper�u sur les deux s iecles  d ' h i s to ire du cadas tre Fran�ais . 
Ce cheminement nous conduira a la tro i s ieme generation du plan 
cadas tral e t  a la mise en oeuvre du remaniement .  

Le recours a l a  pho togramme trie  pour l ' e tab l i s sement du nouveau 
plan reman ie ne p.resente pas d ' original ite  particul iere s i  ce 
n ' e s t  l ' agencement et  la  synchrononisat ion d ' une serie  comp lexe 
d ' operat ions succes s ives tan t  au plan technique , admin i s trat i f  
que f iscal . 

Le support audio-visuel  du d iaporama se reve le comme le m ieux 
adapte a la descript ion d ' un chantier  de remani ement et le texte 
ci-apres ras semb le  le  commentaire des  images qui  seront 
proj etees  a l ' occas ion de sa presentation.  

Before approaching the me thod whi ch cons i s t s  o f  working out the 
cadastra l  plan a l t e red by photogramme try , i t  appears to be 
important to g ive an out l ine concerning the two cen tur ies  o f  
h i s tory re l a t ing to the French cadas tre . 
Thi s  w i l l  l ead us to the th ird generation o f  the cadas tral plan 
and to the implementat ion o f  the a l terat ion . 

The use  o f  pho togramme try for the e s tabl i shment o f  the new 
a l tered plan does not have any spec ific  or igina l i ty except the 
arrangement and synchron izat ion of a complex series  of 
success ive operat ions in the technical and admintrat ive field  as 
we l l  as in the fiscal  field . 

The audio-visuel  support o f  the overhead proj ector ( diaporama ) 
appears to be best  sui ted to describ ing the a l terat ion work and 
the fo l l owing text contains the comment  of the_.,.,pic tures wh ich 
wi l l  be proj ected at i ts  presen ta t ion.  
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1 .  Aper�u his tor ique 

Le plan cadas tral remanie con s t i t ue la trois ieme generat ion du cadas tre 
fran�ais et il e s t  sans doute u t i le avant d ' aborder les techniques relati
ves  a son etab l i s sement de decrire  brievement ses  an teceden t s  afin de 
s i tuer les  principales  phases de son evo lut ion qui  s ' e tend desorma i s  s ur 
une per iode de pres de deux s iecles  . 

. Des . 1 789 , lors de la Revo lut ion Fran�aise , l e s  responsables  po l i t iques se 
pc:isent le prob leme de l ' etab l i s sement d ' un cadas t re pour l ' ensemb le  du 
terr i to ire nat iona l e t  de nombreux e s sais  vo ient le j our sans qu '  aucun 
d ' eux n ' abou t is sent . Pour re soudre ce probleme , NAPOLEON dec ide en 1807  de 
fa ire proceder au denombrement general de toutes les terres de l ' Empire , 
e t  pendan t pres d ' un demi s i ecle , les geome tres arpen teurs Imper iaux pu i s  
ceux de la Re s taurat ion e t ab l issent  les  p lanches parcel laires  e t  redigent 
les  matrices cada s t ra les . 

Ce cadas tre napo l eon ien a ete remarquablemen t  execute compte tenu des 
moyens de l ' e poque , mais  il souf fre d ' une tare redhibito ire qui e s t  
l ' immuab i l ite  du plan . Seuls les  documents l i t teraux , les  mat r ices e t  l e s  
e t a t s  d e  sect ion , sont anno tes  des  mu tat ions  survenue s dans la  propri e te 
fonc iere . Get inconvenient qui  peut e tre cons idere comme mineur a une 
e poque ou la s t ructure fonc iere se  mod i f i a i t  a un rythme assez  len t ,  s ' es t  
avere rapidement un fac teur impor tant d e  devalorisat ion d u  plan apres que 
la revo lut ion indus t r i e l l e  e t  le  deve loppemen t du chem in de fer aien t 
bou l everse pro fondement le terr itoire . De 1 850 a 1 9 30 ,  des  textes legis la
t i fs incomple t s , les  incerti tudes de la po l i t ique e t  les d i fficu l tes  
financieres von t annihiler  toute  ten tat ive de refon te du cadas tre . 

En 19 30 ,  le principe d ' une revis ion except ionne l l e  des evaluat ions ·des 
proprietes  non bll t ies  est acquis et cette operat ion a fina l i te fiscale  
s ' appu ie sur  une  renova t ion prealable du cadas tre . A insi  e s t  mise  en  
oeuvre la  deuxieme generat ion du cadas tre fran�ais  qui , basee  au depart 
sur une s imple mise a j our du plan cadastral  napoleonien , va s '  orienter 
assez v i te , du ma ins pour les zones bll t ies  du terr i to ire , vers l ' etab l i s
semen t  d ' un p lan entierement nouveau issu  d ' un lever regu l ier . 

De plus , la m i s s ion fiscale  ini t iale , grllce a la mise  a j our permanen te du 
plan , est  completee d ' une miss ion fonciere e t  j uridique suite  a la mise en 
oeuvre de la  reforme sur la pub l ic i te fohciere en 19 5 6 .  Enfin , le p lan 
cadas tral renove devient un suppor t  technique tres apprecie des communes . 

Au cours des decennies  1 9 60/ 1 9 70 ,  avec l ' accentuat ion de l ' exode rural e t  
l ' accro i s sement de l a  populat ion , l a  ma'i: trise  de l '  espace urbain devient 
un souci permanent des co l le c t ivi te s .  D ' autre par t l ' impor tance des 
budge t s  communaux est en cons tante progres s ion e t  l ' a s s i e t te de la fisca
l i te directe locale do i t  e tre par fai tement ma'i: trisee . 

Dans ces cond i t ions e t  comp te tenu d ' une eche l le parfo i s  inadap tee du plan 
dans cer taines zone s en voie d ' urbanisat ion , l ' iden t i ficat ion des  biens e t  
leur repre s entat ion topographique n '  e s t  pas toujours assuree d e  fa�on 
sa t i s faisante . Pour remedier a ces d i fficu l te s , la l o i  du H, j u i l le t  1 9 74 
perme t a l ' Admini s trat ion de proceder dans ces zones au remaniement du 
cadas tre . La trois ieme generat ion du cadas tre fran�a i s  entre dans sa phase  
act ive des 1 9 8 1 . 
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L ' obj e c t i f  essen t i e l  du reman iemen t concerne l ' ame l iorat ion de la qua l i te 
du p lan . Dans c e t te pers pec t ive les  a t t r ibut ions e t  le classement des  
parce l les  restent  dans la grande maj o r i te des cas ceux du cadas tre renove 
et l '  actua l i s a t ion de la documen tat ion l i t terale se l imite  a une s imple  
correspondance entre  anc ienne s e t  nouve l les  references cadas trales  compl e
tee d ' une actua l i s a t ion des  con tenances parce l laires . 

2 . ·  L '  e tab l i s semen t du plan reman ie par photogrammetrie 

Au cours de la phase preparatoire des t ravaux , l ' e tab l i s s ement du dos s ie r  
de prospect ion pe rme t au res ponsable de chan t ier de cho i s ir les eche l le s  
du nouveau plan e n  fonct ion de la den s i te d u  parce l laire a representer . 

Quand la pho togramme trie e s t  mise en oeuvre ,  e t  c ' es t  sys temat iquement le  
cas  pour les  chantiers  importants , superieurs a 400  hec tares , les  eche l les  
du plan de fin i t i f  de term inent les condi t ions techniques de  la prise  de  
vues . 

Les e che l les couramment re tenue s pour l '  e tablis semen t du plan cadas tral  
reman ie sont  le l / 500e , le 1 / lOOOe e t  le l / 2000e . Les ech e l les  des  cl iches 
corres pondant sont le l / 2500e , le  l /4000e et le  l / 8000e . La focale de 
prise  de vue la plus  u t i l i see est ce l le de 150 mm ma is on recourt 
egalement a ce l le de 210 mm pour les  prises de vues a tres  grande eche l le .  

Un plan de s igna l isat ion e s t  etab l i  pour perme t t re au geome tre de posi
t i onner les  points d '  appui don t l e s  coordonnees seront determinees s ur 
p lace pour les be s o ins  de l ' aerotriangulat ion .  Un aerocanevas e s t  en e f fe t  
sys tema t iquement m i s  e n  oeuvre pour l e  calcul des coordonnees  t r imension
ne l l e s  des points de calage qui seron t necessaires a la res t i tut ion de 
detai l s . 

Les coordonnees  de ces  points d ' appu i sont observees e t  ca lculees  a part i r  
du reseau geodes ique e tab l i  s u r  l '  ensemb le  d u  terri toire nat iona l par 
l ' Ins t i tut Geograph ique Nat iona l ( I . G . N . ) .  

L ' u t i l isat ion des  d i s tanceme t re s  e lec tronique s cond u i t  desorma i s  a combi
ner l e s  me sures d ' angles  e t  de d i s tances pour la de terminat ion des  coor
donnee s  plan imet r ique ; quant a ! ' a l t i t ude des po ints  e l l e  e s t  obtenue par 
nivel lement indirect  et par visees  re c iproque s . Dans le  cas frequen t ou 
des cheminement s  de pre c i s ion a longs cotes sont rea l i se s ,  les tetes  de 
cheminement sont nivelees direc temen t  a par t i r  des poin t s  de N ivel lement 
General  de la France ( le N . G . F . ) etab l i  ega lemen t par l ' Ins t i tut  Geogra
phique Nat iona l . 

Les me thodes ana lyt ique s qui perme t tent de definir  la pos it ion la plus  
probab le des points d ' appu i sont  u t i l isees pour le  calcu l  des coordonnees 
gr�ce a ! ' ut i l i sa t ion d ' ordinateurs puissan t s  qui rea lisen t les  calculs en 
bloc . 

Lors de la s igna l is a t ion prealable a la pr ise  de vues le geometre  implante 
sur le  chan t ier  un certa in nombre de panneaux don t  les  d imensions  corres
pondent a la hauteur du vo l .  Les d imens ions les  plus  courantes  sont le  
2 5  x 2 5  cm pour les  prises  de vue s a l ' ech e l l e  de l /4000e , et , 40  x 40  cm 
pour l e  l / 8000e .  
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Outre les poin t s  d ' appui des poin t s  aux i l ia i res  de charpente sont ega le
men t  s igna les  et determines par aero tr iangulat ion . Ces poin t s  perme t tront 
grace a des levers complementaires au s o l  de determine r ,  a l ' a ide de 
s imples mesurages la  plupart du temps , des de tails  impor tan ts du plan 
cadas tral qui ne sont pas v i s ib les  d i rec tement sur les photograph ies . 

Ces points  aux i l iaires de charpente son t  peu nombreux dans les  zones 
ha.t ies  ou la res t i tution pho togrammetrique des deta i l s  topograph iques 
perme t tra aisemen t la  mise en place des  1 imi tes de propr iete . En revan
che , l eur dens i te e s t  p l us grande dans les zones rura les  ou semi rura les 
ou le  parce l la ire n ' es t  pas toujours apparen t e t  pour lequel la  re s t i tu
t ion perdrai t une partie  de son interet et de son e ff icaci te s i  les 
operat ions  de pos t-completement n ' et aient largement  fac i l i tees par l ' uti
l i sation de ce canevas complementaire . I l  e s t  courant pour un chantier  de 
remani ement de 1 000 a 1 200 hec tares que l e s  geome t res  s oient amenes a 
ba liser  un mi l l ier  de panneaux au sol  immed iatemen t avant le pas s age de 
l ' avion pho tographe . Tou tes les pre caut i ons  s ont  prises  par a i l leurs pour 
que ces s i gnaux ne so ien t pas marques par des ombres portees ou des mas ses  
bo isees  e t  leur pos i t ionnement e s t  soigneusement repere sur unt  pho togra
phi e  aerienne par exemp l e .  

La prise  de vues e s t  realisee apre s appel d ' offre aupre s d e s  entreprises  
susceptibles  de la  rea l iser , a une  e poque ou la vegetation ne  masque pas 
trop les deta i l s . E l le e s t  e ffec tuee aux a l entours de mid i solaire  et la 
v i s ib i l i te horizontale do i t  e tre au ma ins ega le  a 8 km . 

La prise  de vues fai t  l ' ob j e t  d ' une ver ificat ion immed ia te portant aus s i  
bien sur l a  pre c i s ion d u  vol que sur l a  qua l i te des nega t i f s .  

Les c l iches-con tac ts  sont ensu i t e  annotes  de la  pos i t ion d e s  poin ts  a 
observer pour le ca l cu l  de l ' aerotriangu lat ion a in s i  que des  po int s  s i tues 
a proximite  des points de GRUBER qui  perme t tron t l e  calage du couple lors  
de la res t i t u t ion de detail s .  Ini t ia lement la procedure cons istait  a 
cho i s i r  des contrastes  sur les  c l iches . Cette  methode , l ongue e t  fas t i
d ieuse a ete  avantageusement remplacee par le " PUGAGE" qu i perme t de creer 
des po ints artificiels  perces dans l ' emu l s ion photograph ique . Cette 
maniere de proceder e l imine prat iquemen t les  erreurs d '  iden t i f icat ion , 
as sure une par faite concordance des points images e t  ame l iore sensib lement 
le  ry thme d ' equipement des c l iches . 

Les observations  photogramme triques sont rea l isees  sur les  appare i l s  
ana logiques o u  ana lyt iques d e  premier ordre de prec i s i on q u i  equipent l e s  
divers ateliers  du Service d u  Cadas tre . Sai s ies  s ous  a s s i s tance informa ti
que , les  coo rdonnees locales  des  d ivers  po ints observe s sont transmises  a 
un ord inateur central de grande capac i te . 

Le programme d ' aerotriangulat ion ins talle  a l ' Ecole Nat iona le du Cadas tre 
est le  PAT M 4 3 ,  il calcule par modeles  independan ts  a 4 inconnues 
planime triques et  3 inconnue s a l t imetriques et rea l i s e  une..,.determina t i on 
en b loc  par la methode des  moindres carre s .  Ge programme performant ,  
as sure une precis ion parfai tement homogene dans l e  b loc pho togramme trique . 
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A t i tre d ' exemp l e , l a  f iche s t a t i s t ique du chan t ier de la commune urba ine 
de VITROLLES dans les  BOUCHES-DU-RHONE met en evidence la pre c i s ion 
remarquable des  resultat s .  

Nombre 

Nombre 

Nombre 

CHANTIER DE VITROLLES ( Bouches-du-Rhone ) 
Eche l le de prise  de vues : l /4000e 

STATISTIQUES PRECIS IONS 

XY 
de couples 109 EMQ/ po in t s  d ' appui 4 , 5  

points  d ' appu i 20 EMQ/ points  nouveaux 4 , 0  

poin ts nouveaux 1 0 8 1  

z 

cm 5 cm 

cm 6 , 1  cm 

Un programme compl ementaire perme t le  calcul  des  parame tres d ' orientat ion 
a a f ficher sur les appar e i l s  de res t i tution .  
L ' operateur est  done en  me sure , des  la  f in du calcul  de l ' aerocanevas de 
commencer la res t i tu t ion des de ta i ls . 

La s te reo-minute qui  en resulte  e s t  etab l i e  sur table t ra�ante  de 
haute precis ion , par digi tal isat ion du mode le photogramme trique . Le des s in 
e s t  enrichi de tous l e s  con tras tes s tables du terrain t e l s  que l e s  po
teaux , les  bouches d ' egout qui ne f i gureron t pas au plan cadas tral 
defin i t i f  mai s  perme ttron t , si neces saire , de pos i t ionner les l imites  de 
propriete  qui ne sont pas toujours v i s ib le s  sur les pho tographies . 

En dep i t  de la r iches se  de la s tereo-minute ma is ega l ement de la tres 
grande d ivers i te de chaque document res t i tue , i l  est d i f f i c i le de determi
ner des temps moyens de res t i tution . A t i tre tou t a fa i t  indicatif  on peut 
indiquer que que lques 24 heures de t rava i l  sont neces saire s  pour etab l ir 
le des s in d ' une sect ion de p lan a l ' eche l l e  de 1 / l000 e ,  soit environ 35 
hectares , dans une zone pav i l l onna ire dense de 250 parce l les  environ . 

La f in des operat ions  technique s , d i te de pos tcompletemen t , e s t  
conduite  sur place avec la par t ic ipa t i on des  proprie ta i res qui  pre c isent 
aux geome t res , de fa�on contrad i c toire , la pos i t ion des  l imites  de leur 
propr i e te . De s imples chainages perme t tent la plupar t du temps de met tre 
en place les e lements  du p lan cadastral  par rappo r t  aux de tails  res t i tues . 
1 1  e s t  except ionne l que des levers complemen ta i res  so ien t neces s a i res , 
ma is dans ce cas , le canevas des poin t s  de termines par l ' aerot r iangu lat ion 
fac i lite  bien entendu la t�che du geome tre . 

1 1  importe de preciser  ega lement que l e s  plans d ' arpentage ou de bornage 
etab l i s  par les  geome tres expe rts  agrees , anter ieurement aux travaux de 
remaniement ,  sont re tenus et appliques sur le  nouveau plan -for squ ' i l s  sont 
portes  a la conna issance du geome tre remanieur . 

En cas de desaccord entre les  propr ietaires 
une Commiss ion communa le de de l imitat ion 

sur la pos i t ion d ' une l imi te ,  
s ' e f force de conci lier  les 
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opin ions d ivergentes ou s ta tue sur le l i t ige a ti tre prov isoire . En tout 
etat  de cause le geomet re de l '  Admini s trat ion ne prend pas pos i t ion et 
seu l s  les tribunaux civils sont hab i l i tes  a trancher les d i fferents  en t re 
les proprietaires . 

Le post comp letemen t termine , le plan est  des s ine soit  manuel lement 
automa t i quemen t . Dans ce cas , le des s in e s t  d '  abord d ig i t a l i se et 
ensu ite  l ' ob j e t  d ' une s a i s ie informat ique qui  perme t tra un des s in 
table tra�ante a s s i s te par o rd ina teur . 

s o i t  
fa i t  

sur 

La contenance de chaque parce l le du nouveau p lan est calcu lee par procedes 
au tomatique s e t  un document e d i te par informa t ique recapi tule , par pro
prietaires , les nouve l les references des parce l les e t  leur superficie . 

Le nouveau plan est  ainsi  presente en commune ou chaque propr ie ta ire a la 
pos s ib i l i te de venir le consulter e t  demander , si neces saire , sa  mise au 
poin t . Le plan deviendra defin i t i f  apres edi t ion des d i f ferentes col lec
t ions par le Serv ice de la  Documen tat ion Nat ionale du Cadas tre . 

Para l l e lement toutes les mod i f icat ions apportees a la documen ta t ion 
l i t terale suite aux operat ions de reman iement sont e f fec tuees par l ' in ter
mediai re du sys teme intera c t i f  de Mise a Jour des Informat ions Cadas tra
� .  d i t  MAJ IC  2 ,  qui e s t  en cours de genera l i s a t ion sur la total i t e  du 
terr i to ire . 

De meme , la s i tuat ion apres reman iement e s t  communiquee au Service des 
Hypo theques au moyen de tab les de correspondance entre anciens et nouveaux 
numeros edi tees par procedes in forma t iques . 

. . . Le remaniemen t a t teint actue l lement son rythme de cro i s iere . Chaque 
annee 2 000 feu i l les de plan interessan t  environ 60 000 hectares , sont 
edi tees par l ' us ine de reproduc t ion du Service du Cadas tre . 

I l  e s t  prevu q u '  en 1 9 9 5  toutes les communes sate l l i tes des me tropoles 
regiona les representant la  maj ori  te des zones urb.a ines sens ib les seront 
equipees d ' un plan f iable , a grande echelle , ind i s pensab le pour la  cons t i
tution de banques de donnee s urbaines vers lesque l les beaucoup de co l lec
tivites  locales s ' or ienten t actue l lemen t .  

De fa�on concomi tante au remaniement , le service poursu i t  sur demande des 
col lectiv i te s  locales la product ion du p lan cadas tral normalise , le 
P . C . N . , a l ' eche l le de l / 2000 e . Son eche l le un iforme , sa  presentation en 
coupures pleines e t  or ientees plein Nord en font un documen t  ut i le a 
l ' approche de s prob lemes fanciers pour de nombreux organ ismes prives et 
pub l i c s . 



- 111 -

Discus s ion a fter the conference of Mr . Locatelli  

M r  Locatelli added some information t o  the diashow : 

The most important characteristic of our photogrammetric 
method is that we use surveying points which are marked by 
targets (- 30 x 30 cm) and determined by aerotriangulation. 
Simple measurements in the field with reference to these tar
gets a llow us to complete the cadastral map with the non ap
parent property boundaries and the topographic details hidden 
by vegetation. Thus photogrammetric methods enable the terres
trial surveyor to do less completion work in the field. 

Koen: Do you have a special law regulating your activities after the 
technical operations ? 

Locatelli: We do not have a special law, but we have administrative pro
cedures which oblige us to convene systematically a l l  land
owners to establish the boundaries in the field when we deter
mine them for mapping . The delimitation is a lways organized in 
"a contradictory manner" which means that a l l  landowners are 
listened in presence of a surveyor. In the case of a disagree
ment between the landowners, the cadastral office does not 
take part in the decision where the boundary has to be, but 
will  wait for the judgement of the civil court. 

Jerie: Do you store the map information in a digital form or is it 
only stored in a graphical manner ? 

Locatelli: The actual production foresees only the graphic form, but for 
some communities we produce numerica l  maps after digitizing 
the final graphic cadastral map . 

Kolbl: Are the photogrammetric data only processed in a graphical 
form ? 

Locatelli: Actually the plans are graphic, but they will  be digitized in 
order to allow digital  plotting. We have drawing files which 
a llow us to manipulate the map information. Nowadays a few 
municipalities are a lready treated in this way - you have 
heard of the approach for Marseille - but most of our maps are 
still graphic maps. 

Jerie : When do you think you will  finish your total program ? 

Locatelli: We estimate that this renovation (remaniement) will take 7-8 
years. By 1995 we should have finished most of the mu
nicipalities which are foreseen for renovation. 

Chevallier: Do you have the means to update these new maps rigorously ? 

Locatelli: Most of our documents are regularly updated, .s ometimes with 
some delay. We have 2 updating procedures : 
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The Updating of Property Boundaries 
When a landowner divides a plot of land and sells a part of 
it, the bill of sale (l ' acte de vente) is automatically trans
ferred to the cadastral office and within 1-2 months the up
dating procedure is carried out with the help of a topographi
cal document set up by a private licensed surveyor (geometre 
expert agree)  

The Updating of Topographic Detai1s 
The location of buildings ,  new bridges or accesses to highways 
takes more time but we have never more than 1-11/2 years of de
lay. Simplified photogrammetric methods are applied with high 
efficiency to update areas . 

Itterbeek : What are the means used for this production in terms of man
power and machines ? 

Locatelli : France has ~ 2 ' 400 surveyors working for the cadastre and its 
territory is covered by ~ 5 ' 500 mapsheets. 
4 photogrammetric units (~ 30 plotters ) are used for the reno
vation or the updating of cadastral maps . Private companies do 
also some of the updating. 

Scholl : How do you treat the boundaries that are disputed when you 
make the map ? 

Locatelli : We do not change the situation on the map and we wait for the 
judgement which will then be applied. 
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PHOTOGRAMMETR I E  POUR LA REV I S I ON DU CADASTRE 

Rene Koecher 
Di recteur du Servi ce de l ' Arpentage 

Communaute Urbai ne de Strasbourg -France .  

T he  def i c i ency of  accuracy of many cadastral p l ans wh i c h  were made 
i n  the ori gi ne by h a sty methods and the frequent and i mportant ba
c kwardnes s  of thei r up-to-dat i ng w i t h  terrestri al means ,  a l l ows 
the gu�st i on of use of photogrammetry for the i r  revi s i on and their 
upho l di ng .  

Th i s proposi t i on br i ngs var i ou s  i ndi cati ons over t he poss i b i l i t i es 
of the uti l i z at i on of photogrammetry i n  conne.cti on w i t h  u se of the 
so il and u se of the maps . It i s  p l aced i n  v i s i on of d i g i ta l  and po
lyval ent cartography and of l and i nformati on system. 

Resume L ' i nsuffi sance de preci s i on de beaucoup de p l ans cadastraux obte
nus a l ' ori g i ne par des methodes sommai res et l e  retard frequent 
et important de l eur mi se ·  a j our par l es moyens terrestres , per
met de poser l a  quest ion  de l ' ut i l i sat i on de l a  photogrammetr i e  
pour l eur revi s i on e t  l eur mai ntenance . 

La propos i t i on nuance l es pos s i b i l i te s  d ' ut i l i sat i on de l a  photo
grammetr i e en fonct ion  de l ' ut i l i sat i on des so l s  et des p l ans po
lyva l ents et se s i tue dans u ne v i s i on de p 1an numeri que et de 
systeme� d ' i nformat i ons l oca l i ses 

l .  I ntroduct i on 

Le theme propose comporte l a  revi s i on du  P l an c adastral , et l a  mi se a jour 
d µ  p l an cadastral .  
Comme d ' autres i ntervenants parl eront auss i  de rev i s i on et de reman i ement 
du p l an cadastra l , en part i cu l i er en France , je vai s a l l eger que l que peu 
cette parti e et trai ter ,p l ut6t l a  mi se  a jour . 

1 . 1 .  La Rev i s i on  du pl an cadastral fran9ai s 

En  cadastre Fran�ai s ,  l e  mat rev i s i on a une defi n i t i on b i en prec i se .  La  re
vi s i on cadastral e ,  n ' ex i ste que dans l a  l o i l oc a l e  du cadastre d ' A l s ace 
Mose l l e .  I l  faut savo i r  que l e  cadastre se fai t commune par commune .  L ' ope
rat i on consi ste a reprendre en consi derat i on l e  p l an anc i en de certai nes 
parti es du terr i toi re d ' une commune . 
C ' est  l e  cas l orsque ces part i es avai ent ete trai tees sommai rement au mo
ment de l a  renovat i on ou meme n ' avai ent seul ement ete contr6 l ees q uant a 
l eur conten u ,  ma i s  pas remesurees . I l  s ' agi s sa i t general ement des zones 
montagneuses ,  forest i eres , marecageuses ou rura I es de peu d,e v a  l e u r .  N i  
l ' Admi n i strat i on du cadastre , n i  l a  Commune ou l es propr i etai res n ' avai ent 
tenu a fai re de grands frai s en l eves terrestres pour ame l i orer ces fonds 
de p l an s .  I l  faut d i re que l e  regime du c adastre fran�ai s qui est a but 
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un i quement fi scal  et meme pas juri d i que , exp l i que pourquo i cette moda l i te ,  
i nsuffi sante dans 1 ' e ?pri t de tech n i c i ens pur i stes 1 a pu etre i magi nee 'et 
executee . En pr i nc i pe l a  rev i s i on est done une renovat i on q u i  se contente de 
peu . Seu l es quel ques zones compl etement c hangees ou man i festement faus ses 
sont remesurees . Les zones a peu pres correctes graph i quement sont repri ses 
avec des adaptati ons l i mi tees . 
La consequence est qu ' i l  ex i ste dans l a  commune des zones enti erement mesu
rees a neuf , des  zones corri gees et des  zones a pei ne recadrees et  seul ement 
redess i nees . Ces methodes se font au moi ndre coGt , et correspondent aux 
seu l s  besoi ns  f i scaux et de def i n i t i on de l a  propri ete , sans aucune garan
t i e , pri nc i pes fi xes i l  y a deux s i ec l e s dej a .  
Beaucoup d e  communes ont done i ntegre des donnees d e  1 ' anc i en p l an napol eo
n i en .  L ' Admi n i strat i on a vue ces defauts et a mi s en oeuvre le remani ement 
du p l an c adastral , sujet dont vi ent de vous parl er l ' i ntervenant precedent . 
I l  est evi dent que l a  photogrammetri e ,  a l l i ee avec l e  pos i t i onnement par 
satel l i tes , sembl e parti cu l i erement adapte a l a  rev i s i on des grandes zones 
montagneuses et foresti eres . Les condi t i ons d ' une reus s i te restent cepen
dant un bon canevas materi a l i se ,  dense et prec i s et un abonnement syste
mat i que des propr i etes . 
Mai s l a  nous sommes deja dans un autre c adastre , ce l ui de l a  3e generat i on 
qu i  devra i t prendre en compte des not i on s  suppl ementai res que  cel l e  de l ' a 
s i ette f i scal e .  

2 .  L a  Mi se a jour d u  pl an c adastral - Pr i nc ipes 

Faut- i l rappe l er que tout ouvrage p l an q u i  se dest i ne a etre permanent , do i t  
avo i r  une organi s at i on r i goureuse de mi se a jour ? 
La rev i s i on , decri te sommai rement p l us h aut , est une operat i on u n i que dans 
le temps , pour une commune . E l l e  peut s ' eta l er entre p l us i eurs moi s  et quel 
ques annees , mai s on ne devrai t p l us en refa i re .  De meme le reman i ement et 
l a  renovat i on sont fa i t s  une foi s pour p l us i eurs generat i on s .  La m i se a 
jour p ar contre est une ardente obl i gat i on permanente et sans fi n .  C ' est 
en quoi  el l e  s ' en d i fferencie fondamental ement . E l l e  ex i ge aussi l es moyens 
en con sequence . 
La mi se a jour du p l an cadastral se decompose en deux moyens essent i e l s  : 
d ' une part l a  mod i f i c at i on du parce l l ai re ,  d ' autre part l a  m i se a j our du 
bati et des natures de cu l tures . 

2 .  l .  Les modi f i cati on s du parcel l a i re 

Les mod i f i c at i on s  du parce l l a i re sont provoquees essent i e l l ement par l es ar
pentages effectues sur l e  terrai n par l es geometres-experts pri ves et l es 
serv i ces publ i c s .  Les documents d ' arpentage sont deposes au c adastre q u i  i n 
trodu i t  l eur i mage au p l an c adastral de l a  c i rconscr i pti on aus s i t6t apres 
avo i r re�u 1 ' i nformati on de l a  concret i sat i on j u r i d i que de l a  s i tuat i on par 
un acte not ari e ,  un acte admi n i strat i f ,  u n  j ugement etc . Cette mi se a jour 
se fa i t  en pri nc i pe i mmedi atement dans l e  meme moi s .  En  prat i q ue des retards 
consi derab l es s ' accumu l ent par manque de  moyens huma i ns  dans l es serv i ces . 
D ' autres mod i fi cati ons du parce l l a i re ,  peu frequents ,  con s i stent a constater 
l e  ch angement i mportant de certai nes l i mi tes naturel l es de propr i etes comme 
l e s depl acements de r i ves de cours d ' eau ou de bords de l ac s  ou de mer s ,  des 
g l i s sements de terrai ns , etc . Ces constats sont souvent fai ts g ' offi ce par 
l es geometres du cadastre et i ntrodu i t s  d i rectement dans l es p l an s .  On doi t  
avouer que trop peu de s i tuat i ons mod i f i ees sont ai n s i  sa i s i es et qu ' i l  y 
aura i t beaucoup de rattrapages a effectuer . Le defaut t i ent a un manque de 
mot i vati on : l e s cours d ' eaux n ' apportent pas d ' i mp6ts . I l  y a aussi un 
man que d ' i nformat i on : l es propri eta i res ne savent pas a qui s ' adres ser ou 
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s ' en desi nteres sent . Enfi n i l  y a toujours l e  manque de moyens . 
l e i  l a  photogrammetr i e  pourra i t  apporter une so l ut i on rapide a cond i t i on 
b i en sGr 1 que l es cond i t i ons economi ques soi ent remp l i es ,  ce qu i  est rare
r11ent l e  cas , car l es c hant i ers sont tres l i mi tes . 
Cette mi se a jour du parce l l a i re du p l an cadastra l  se fai t a l a  c i rconscr i p
t i on du Cadastre et se l i mi te a des documents graph i ques trad i t i onne l s : 
P l ans au format AO normal i ses sur fi l m s .  Dans l es communes est depose un 
p l an cadastra l  i mpr ime sur pap i er .  Sa 1�i se a jour consi ste en le  remp l ace
rt1ent peri odi que de ce p l an .  Mal heureu se111ent cette per i od i c i te est beau-
coup trop l ongue , de sort j e  que ces p l ans  perdent de l eur va l eur rapi dement .  

2 . 2 .  Les modi fi cati ons d u  bati et des natures de cu l ture 

Le bati est une donnee rel ati vement v ar i ab l e  dans l e  temps et dans l ' espa
ce . Nouve l l es constructi ons , agrandi s sements , ed i f i cati on d ' annexes , ter
rasses , verandas , p i sc i nes , garages , etc . et demo l i t i ons p l us  ou mo i ns sy s
temat i ques - par exempl e  en renovati on urba i n e .  
La  mi se a jour d u  p l an c adastral est sens£e etre ponctuel l e .  Les permi s de 
constru i r e ,  autori s at i on de demol i r  et dec l arat i ons de travaux devrai ent 
theori quement suff i re pour averti r l ' Admi n i strat i on du Cadastre ou des l e
ves modi f i cati fs sont a operer . 
En  prat i que cel a ne suff i t  pas du tout , certai nes modi fi cati ons ne sont pas 
a dec l arer , d ' autres constructi ons se font de fa�on occu l te .  
En  outre , l es moyen s humai ns  n e  suffi sent pas actue l l ement pour pouvoi r 
parcouri r l e  terr i t o i re de p l u s i eurs d i za i nes  de communes au fur et a me
sure que l es i ndi cati ons sont fourni es par l es mai r i e s .  Le phenomene de 
l ' urban i sati on accel eree a encore aggrave cette di ffi c u l te .  
I l  y a b i en quel ques rel ev2s d e  construct i ons nouve l l es qu i  arri vent a u  Ca
dastre a l  ' occas i on d ' arpentages parce l l ai res , mai s l es obli gati ons sont 
souvent contournees par l es geometres . I l  y a auss i des l eves systemati ques 
entrepri s par certai ns servi ces publ i c s  ( Serv i ces techni ques des V i l .J es ,  
d i stri buteurs d ' E l ectri c i te ,  de Gaz ou de Tel ephone ) en p art i cu l i er dans 
l es nouveaux l oti s sements ,  qu i  sont mi s a d i spos i t i on du Cadastre . 
Cependant l e  gros du travai l reste a fai re .  I l  about i t  a un parcours sys
temati que dans  tout l e  terri toi re de  c h aque commune par l es equi pes de  geo-
11 1etres du C adastre , mal heureusement a une per i odi c i te de p l u s i eurs annees 
seu l ement . Pour l a  preparat i on de ce type de travai l des photos aer i ennes 
peuvent etre tres uti l es .  Sur l e  terr i toi re de l a  Communaute Urba i ne i l  
ex i ste des photos aeri ennes en coul eurs , agrandi es du 1 0 . 000 a l  ' echel l e  
approx imati ve 1 /2000 , qu i  permettent une excel l ente "reconnai ssance au bu
reau " . 
L ' i deal serai t de pouvo i r  uti l i ser l a  resti tut i on photogrammetr i que pour 
mettre a jour l es p l ans cadastraux , mai s l a  l i mi te de l a  prec i s i on graphi 
que est v i te franc h i e  a moi ns  de franch i r encore p l us gravement l es l i mi tes 
de l a  rentabi l i te economi que . 
En effet , nous arri vons au coeur du sujet . Quant et comment ut i l i ser l a  
photogrammetri e au benefi ce du p l an cadastral . 

3 .  Ut i l i ser l a  photogrammetr i e  pour l a  renovati on 

3 . 1  I nf l uence de l ' echel l e  graphi que du pl an 

En  France l e  p l an cadastral des zones rura l es est etabl i a ( , echel l e  
l : 2000 . Cette eche l l e  couvre done l a  p l us grande part i e  du Terri to i r e .  
L e s  part i es v i l l ages exi stent en genera l  a l ' echel l e  1 / 1 000 , tand i s  q u e  l es 
part i es urbani sees s ont des s i nees a l ' ec he, l l e l : 500 . Une renovati on ou 
un remani ement par voi e photogrammetri que  que de tout un terri toi re commu-
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na l  ou meme de p l u s i eurs communes adj acentes doi t etre une operat i on tech
n i q uement et economi quement poss i b l e .  Techn i quement l a  prec i s i on graphi que 
( ±  0 , 1  mm ) peut etre attei nte dans tous l es cas , mai s l a  d i fferenc i at i on 
des eche l l es sur une meme commune , neces s i te l a  mul t i p l i cati on des pri ses 
de vues aux eche l l es du  l : 8000 , l : 4000 et l : 2000 ou 1 /2500 . 
On sera en prat i que amene a fai re une pri se de vue tota l e  au 1 : 8000 , des 
pri ses de vue parti e l l es au 1 : 2000 et que l ques zones l i mi tees au 1 /2500 . 
En  prat i que  l e  coGt de l a  mi se a d i spo s i t i on de l ' av i on ne change pas , mai s 
l a  pri se de vue est a mu l t i p l i er par troi s .  
L a  stereopreparati on devra auss i  su i vre cet echel onnement et necess i tera 
de preference un p l aquettage prea l ab l e  adapte aux echel l es .  Pour l ' eche l l e  
l : 500 l a  dens i te des poi nts  re�ues est de l poi nt de ca l age tous l es 2 
hectares , soi t 6 poi nts X , Y , Z  par coupl e .  
L "  aerotri angu 1 a t  i on sera p l u s  comp l i quee , pu i  squ ' i l  n ' y  aura pas d e  zone 
homogene et i l  faudrai t  pas ser par troi s phases s uccess i ves de compensat i o n .  
E nfi n l a  rest i tuti on graph i que devra tra i ter des donnees d e  p l u s  en p l u s  
nombreuses p l us on penetrera d a n s  l es zones urbai nes . En  rea l i te l es zones 
urbai nes posent beaucoup de probl emes et l es zones denses neces s i tent meme 
des operat i on s  de terrai n pour evi ter l es mu l t i p l i cati ons des pri ses de 
vues . M. PRADERVAND de l ' Eco l e Po lytechn i que Federal e  de Lausanne nous en 
p ar l era en  detai l .  

3 . 2 .  La  rentabi l i te de l a  methode 

La rentabi l i te en cas de renovati on ou de reman i ement mal gre l es nombreux 
preal ab l es peut etre i nteres sante dans l e  cas oG i l  n '  y a ni del i mi t at i on 
contradi c to i re ,  ni abornement systemat i que , et l orsque, comme en Cadastre 
fran�ai s actue l , on se contente des l i mi tes apparentes et d ' eche l l es rel a
t i vement pet i tes . 
Cette rentabi l i te devrai t etre d ' autant p l us grande que l e  terra i n  est  
mai ns dense  en bati , et que l es d i ff i c u l tes du rel i ef rendrai ent des  ope
rat i ons de terrai n p l u s  chere s .  Un grand avantage : c ' est une methode ra
pi de .  E n  outre e l l e  ne nece s s i te pas de presence l ourde sur l e  terrai n  ce 
qui dev i ent une fac i l i te psycho l og i que v i s  a v i s  des propr i etai res . Mai s 
voyons mai ntenant l e  probl eme pose dans l e  cas  de l a  seu l e  m i se a jour .  

4 .  Uti l i ser l a  photogrammetr i e  pour l a  mi se a j our 

Par rapport a une renovati on l a  mi se  a jour se c aracter i se par sa repeti 
t i v i te et son exi gence d ' etre beaucoup mai ns chere . Une mi se a j our d ' un· 
p .l an .  do i t  se fai re en pri nc i pe le p l us  pres pos s i b l e  de l ' evenement mo
d i fi cati f .  Comme certai ns  e l ements sont effecti vement i ntegres par des 
l eves terrestres , chaque mi se a jour doi t deveni r  une rev i s i on genera l e .  I l  
est convenu que l a  per i od i c i te de ces revi s i ons  ne doi t  j amai s depasser 5 
ans et GU ' en prat i que pour u n  p l an c adastral  3 ans  est dej a beaucoup en 
zone peri urbai ne . 

4 . 1 .  Sel ect i o n  des zones 

La  rentab i l i te devi ent beaucoup p l u s  a l eato i re l orsqu ' i l  y a seu l ement 
mi se a jour du p l an .  Dans ce cas l a  densi te des i nformati ons a mod i f i er est 
beaucoup p l us  pet i te s ur un terri toi re donne . 
On sera amene a b i en se l ect i onner l es zones ou l ' on veut 1 � terveni r ,  pour 
ne pas f a i re trai ter des terr i toi res ou r i en ne se fai t ,  ou l es constats se 
font par l a  methode terrestre ( arpentages du parcel l ai re )  et auss i  ce l l es 
ou l a  photogrammetr i e  est i nadaptee te l l e  bati dense et de grande h auteur .  
C ' est a i ns i  que  l ' on a i nteret a e l i mi ner l es zones rura les  dans  l e  cas  ge-
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r 1era l . Cependant i l  sera i nteressant d ' y  fai re resti tuer des grands equi pe
ments nouveaux qui se  �erai ent mi s en p l ace depu i s  l a  derni ere mi se i j our 
( nouve l l es routes , chemi ns , stade s ,  ensemb l es i mmob i l i er s ,  etc ) .  

4 . 1 . 1 .  Zones urba i nes et P l ans polyval ents 

De meme i l  y a l i eu d ' e l i mi ner l es part i es centra l es du bati des grandes 
aggl omerat i ons . 
I l  faut d ' a i l l eurs i ndi quer i c i , que l es grandes V i l l es ne se contentent 
p l us du p l an cadastral avec ses ruptures d ' eche l l es et ses i nsuffi sances 
themat i ques . Pour l eurs besoi ns de p l an if i cat i on de detai l et de gest i on 
de l a  voi r i e  et des reseaux souterrai n s ,  e l l es ont mi s sur pi ed des p l an s  
urbai n s  po lyval ents , i tres grande echel l e  ( souvent l e  1 /200e ) e t  o nt  com
mence i l es mettre en i nformati que . Ces p l ans VRD sont crees et tenu s  i 
jour par des methodes de l eves terrestres numeri que , part i e prenante d ' une 
banque de donnees urbai nes et d ' un futur systeme d ' i nformati on s  du terr i 
toi re sur ] ' ensemb l e  de ] ' aggl omerati on ou meme d ' une provi nce ou d ' un pays . 
De tel l es ori entat i ons pref i g urent l e  cadastre polyval ent et d i g i tal de de
mai n dont l a  creat i on et l a  mi se i jour sont as sures de fa�on col l ect i ve par 
l es uti l i sateurs pri nci paux . 
L ' ut i l i sat i on de l a  photogrammetri e  dans un tel contexte est i consi derer i 
nouveau sous un autre ang l e .  D ' une part l a  photogrammetr i e  a ete exc l ue du 
Centre des aggl omerat i ons pour des s i mp l es rai sons de fai sab i l i te par rap
port i 1 ' echel l e  de rest i tuti on exi gee qui est l e  1 /200 . 1 1  y a b i en des 
V i l l es qui ont commence par se contenter d ' un p l an i l ' echel l e  1 : 500 , 
real i ses par voi e photogrammetr i que . Pour des l:esoi ns de p l a n i f i cat i on et de 
gesti on general e ceci a pu suff i r un certai n temps . 
Mai s l ' exi gence de l a  preci s i on et de l a  grande echel l e  revi ent v i te i l ' or
dre du jour , et p l us i eurs exemp l es sont connLS de grandes V i l l es qui ont re
corrmence un p l an numeri que i l ' echel l e  1 / 1 par methode terrestre . 

4 . 1 . 2 Les zones per i urbai nes 

Le ro l e  de l a  photograrrmetri e n ' est cependant pas supprime dans ce contexte 
en part i cu l i er pour l a  mi se i jour . Dans l a  phase d ' urban i sat i on progres s i ve 
du Centre vers l a  peri pher i e ,  de grandes zones habi tees , dont aussi l es v i l 
l ages exteri eurs d i s semi nes , peuvent se contenter d ' une express i on graphi 
que de l eur terr i toi re i 1 ' ec he l l e  1 : 500 . 
Les construct i on s  y sont moi ns hautes et moi ns denses , l a  voi r i e  et l es re
seaux sont l og i quement au ss i  moi ns i mportants de sorte que l ' echel l e  1 : 
200 ne se just i f i e  pas encore .  Comme cependant ces zones font aus s i  part i e  
d u  systeme d ' i nformati on l ocal i se ,  i l  i mporte q u e  l eur sai s i e  i n i t i a l e  e t  
l eur mi se  i jour so i t assuree sans defai l l ance . 
L ' i nteret de l a  photogrammetr i e  est accentue par l e  fai t que l es depenses 
per i od i ques sont reparti es  entre p l u s i eurs partenai res fi nanc i ers qui sont 
d ' accord sur l es modal i tes  techn i ques sous l e  l eadersh i p  de l a  Vi l l e .  
P l us i eurs themes sont sai s i s en meme temps : bat i , voi r i e ,  topograph i e ,  
affl eurements d e s  reseaux ,  l ampadai res e t  mats , arbres , amenagements spor
c i fs avec des detai l s  te l s  h auteur des construct i on s ,  types de toi tures 
revetement des chaussees , especes d ' arbres , etc . 
1 1  est b i en entendu que dans 1 ' espri t d ' un cadastre juri d i que , tel que 
nous devons le promouvoi r ,  l es l i mi tes sont exc l ues  du recours i l a  pho
togrammetr i e .  Cel l es -c i  restent du seul demai ne des mensura� ons terrestres 
actue l l ement . 
Comme nous nous trouvons dans l e  contexte de base de donnees numer i ques , l a  
juxtapos i t i on correcte de toutes l es i nformat i ons dans l a  cartograph i e  doi t 
etre garant i e .  Nous revenons donc i 1 ' argument essent i e l  de l a  prec i s i on .  
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Cel l e-ci  doi t etre compa·c i b l e  avec l ' expres s i on cartographi que a l ' echel l e  l a  
p l us grande demandee pour tous l es e l ements a i ntegrer a ce systeme de l o
ca l i sat i on numeri que .  I l  faudra done renoncer a apporter des donnees prove
nant de d i g i ta l i sat i on s  de p l ans a pet i tes eche l l es ou de photogrammetr i e s  
i ssues de  pri ses de  vues p l us  pet i tes q ue  l e  l /3000 . S i non - l es p l ans de  syn
these sur l es zones trai tees serai ent des experi ences d ' i l l u s i oni stes . Ce 
ro l e  l es geometres -topographes seri eux refusent de l e  jouer . 

4 . 1- . 3 .  La neces s i te de l a  coord i nat i on 

Le nombre des themes a sai s i r ,  l a  d i vers i te des partena i res , l es d i fferences 
des besoi ns  de c artograph i e  en eche l l es ,  urgences , detai l s ,  representati ons 
graph i ques , mene actuel l ement a un  gaspi l l age de moyens humai ns  et fi nanc i ers 
qu ' i l  est di ffi c i l e  de conti nuer a j u st i f i er .  
I l  y a deja p l u s i eurs  pays dont l es cadastres ont deborde l eur ro l e  f i scal , 
et meme de defi n i t i on j uri di que de l a  propri ete fonc i ere . Ces c adastre four
n i ssent un p l an po lyva l ent qui prend en con s i derat i on des besoi ns  tres 
d i vers i f i es de l ' amenagement du terri toi re , de l ' urbani sme , des transports , 
de l a  gesi on des reseaux , de l ' economi e ,  de l ' i ndustri e ,  de l ' agri cu l ture , 
de l ' hydro l og i e ,  de l a  geo l og i e ,  de l ' archeo l og i e  etc . . .  
Une seu l e  enti te coordonne e t  met e n  oeuvre l es methodes d e  sai s i e e t  de 
mi se a jour , meme s ' i l  y a un  consei l d ' admi n i strat i on des ut i l i sateurs qu i  
ori ente l es programmes . Ce rol e est encore accentue par  1 ' i nformati sati on 
et l a  transformat i on en systeme d ' i nformati ons l oca l i sees . 
De meme dans une grande v i l l e ou Prov i nce qu i  mene un projet de p l an poly
val ent i l  faut une coord i nat i on s i tuee en tete de 1 ' Admi n i strat i on terri to
ri a l e  qui dec i de col l ect i vement ,  qui met en oeuvre , qui arbi tre entre l es 
methodes , q u i  attri bue et contr6 l e  l es travaux , qu i  ut i l i se l es cred i ts et 
en j u sti fi e ,  qu i  d i ffuse l es produ i ts graphi ques nu�eri ques et i nformati ques , 
�ui  etud i e  l es pos s i b i l i tes  nouvel l es ,  etc . 
Parmi s ces pos s i b i l i tes nouve l l es l a  photogrammetr i e  a souvent ete oub l i ee : 
- vol ontai rement ou par manque de competences ? Mai ntenant que l a  rest i tu
t i on so.u s forme numeri que est devenue courante 1 e recours a l a  photograrmne-
tri e devrai t iavori ser l ' es sor des S . I . L .  1 

5 .  Projet de Strasbourg 

Avant de concl ure , j e  voudrai s i nd i quer sommai rement un prob l eme tel  qu ' i l  
a ete ana lyse sur l e  terr i toi re de l a  Communaute Urbi ane de Strasbourg 
( FRANCE ) .  
Dote d ' un ouvrage p l an trad i t i onnel  sur f i l m ,  des eche l l es l : 200 jusqu ' au 
l . 20 . 000 , l a  Communaute Urba i ne a commence un projet de p l an numer i que ou 
sont i mp l i ques des partenai res exteri eurs : E l ectr i c i t e ,  Gaz et Tel ecommun i 
cati on s .  Avec l e  c adastre i l  y a seu l ement echange de l eves de terrai n s .  
L e  probl eme d e  l a  mi se a jour est l e  pri nci pal souci pour rendre l e  systeme 
fi ab l e .  

l )  Pour l a  zone central e ,  6 500 hectares representes e n  p l ans exhau s i f s  a 
l ' echel l e  1 /200 , l a  mi se a j our se fai t par methode : 
- terrestre exc l us i vement ; 
- d ' une part par une revi s i on systemat i que tous l es 5 ans ; 
- d ' autre part par des l eves ponctuel s dans des del a i s ,  de mai ns  de 2 moi s  a 

l a  demande de c hacun des partenai res . ,,,,. 
Les l eves des geometres du Cadastre sont coordonnees egal ement dans l e  temps 
et dans 1 ' espace par l a  Communaute Urba i ne .  
2 )  L a  zone rural e 1 8 . 400 hectares , representes en p l ans parce l l a i res des-
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cri pti fs a l ' echel l e  l : 1 000 . I l  faut peu de mi se a jour . I l  y a essent i e l 
l ement mi se a jour du fonc i er et quel ques l eves terrestres numeri ques . 

3 )  Pour l a  zone per i urbai ne et 1 8  communes , types v i l l ages decentrees , seul 
le p l an 1 /500 topograph i que exi ste . La  zone a trai ter est de 6 1 00 hecta
res dont 2 200 bati s .  Notre preoccupat i on est cette dern i ere , l e  reste 
etant trai te comme le p l an l / 1 000 . 
I l  s ' ag i rai t d ' enri c h i r  des p l ans par l es construct i ons nouve l l e s , l es trot
toi r s ,  l es aff l eurements  et poteaux des reseaux , l es tal us  et rai l s ,  l es ar-

. bres , l es amenagements publ i cs .  Les coGts est imes a ce jour se decomposent 
se lon l e  tabl eau : 

PHASES F . F .  F . S .  

Mi se en p l ace de l ' av i on 1 8  000 4 500 
52 passes 77  000 1 9  500 
4 1 1 c l i ches 30 000 7 500 
L i a i sonnement entre communes 18 000 4 500 
Polygonat i on et rattachement de poi nts 2 200 000 550 000 
de cal age 2200 ha/5 poi nts = 440 pts 
polygonati on 
Aerotr i angu l at i on 359 coupl es x 650 FF 233 000 58 500 
Rest i tut i on env . 2200 ha x 1 00 FF 220 000 55 000 
Recol ement terrai n et mesures comp l emen- 1 60 000 40 000 
tai res 
Le formatage i nformat i que est i nc l us - -

2 956 000 799 500 

Reparti sur 3 ans ( programme tri ennal ) 30 000 7 500 
surcoGt de 30 000 FF a l a  pri se de vue 

TOTAL 2 986 000 747 000 
Par an ( arrondi ) 1 000 000 250 000 

Reparti entre 2 partenai res chacun 500 000 1 25 000 

I l  est a remarquer que l e  gros de l a  depense est une mi se un i que : l a  poly
gonat i on et le ratachement des �oi nts de ca l age . 
Pour l es operati ons u l teri eures l e  coGt total se montera i t  chaque annee a 
envi ron 300 000 FF = 75  000 FS . Une tel l e  operat i on est economi quement jus 
t i f i ee Hant  donne l a  rapi d i te de real i s at i on a l ' entrepri se et  l ' enri ch i s 
sement s i mu l tane du P l an Numeri que qui en resul terai t sans  curcoGt . 

Conc l u s i on 
Le present expose ne s ' est pas l i m i te au pl an cadastra l . En effet l es sys
temes d ' i nformati ons l oca l i ses des v i l l es ou des provi nces , -4>refi gurent 
auss i  l es c adastres modernes polyva l ents , prec i s  et i nformat i ques tel s que 
certai ns pays l es mettent en oeuvre . 
I l  y a de nombreux preal abl es a l a  mi se en oeuvre d ' un S . I . L .  ou d ' un ca
dastre polyva l ent : 
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Un seu l  Serv i ce  Central p i l ote ,  contro l eur et centra l i sateur des donnees 
Une mai ntenance permanente des canevas , la mi se en oeuvre de tous l es mo
yen s topographi ques di sponi b l es dans l e  pays , l e  partenar i at des ut i l i sa
teurs, des moyens huma i n s  performants . 
La photogrammetri e peut certai nement apporter une contr i but i on s ubstanti e l · 1 e 
a l a  contr i buti on de tel s cadastres et a l eur mi se a j our . I l  s ' ag i t  de met 
tre l ' accent s u r  l e  cho i x  de s  zones et de rechercher un bon equi l i bre qua
l i te/pr i x et de choi s i r  l es methodes de travai l en foncti on des besoi ns de 
chaque partenai re en i nformati ons et en  prec i s i on dans l e  c adre d ' une coor
d i nati on dans un systeme d ' i nformati ons l ocaJ i sees . 
En ce qu i  concerne l a  photogra111Tietr i e  des prea l ab l es sont egal ement ex i s 
t ants : zones favorab l e s ,  buts recherches adaptes aux pos s i bi l i tes , ro l e  
d e  l a  prec i s i on , techn i ques , importance du nombre d ' e l ements mod i f i cat i fs 
par rapport a l a  rentabi l i te , assoc i at i on fi nanci ere de p artenai re s ,  del a i s 
de coot de l a  stereopreparat i on au so l . La just i f i cat i on du  recours a l a  
photogrammetr i e  se s i tue dans s a  rentab i l i te par rapport a d ' aucres metho
des et se ret rouve surtout si l ' on peut i ntegrer ses donnees di rectement 
dans un cadastre graph i que i nformat i se ou systeme d ' i nformati ons l oca l i sees . 

_.,, 
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PHOTOGRAMTRY FOR THE REVISION 

Cf THE CADASTRE 

Rene Koecher 
Di recteur du Serv i ce de 1 ' Arpentage 

Communaute Urbai ne de Stras bourg - France . 

The defi c i ency i n  accuracy of many cadastral p l ans wh i ch were made 
ori g i na l ly by hasty methods and the frequent and ser i ou s  backward
ness of the i r  ut-to-dat i ng by terrestri a l  mean s ,  permi ts the sugges
t i o n  of the u se of photogrammetry for the i r  rev i s i on and the i r  uphol 
d i n g .  

The propos i t i on br i ngs  var i ous i nd i c at i on s  over the pos s i bi l i t i es 
of photogrammetry i n  connecti on w ith  the use of soi l and the u se of 
maps . I t  i s  p l aced i n  v i s i on of d i g i ta l  and polyval ent cartography 
and of l and i nformati on system . 

Resume L ' i n suffi sance de prec i s i on de beaucoup de p l ans cadastraux obtenus 
a l ' or i g i ne par des methodes sommai res et l e  retard frequent et i m
portant de l eur mi se a jour par l es moyens terrestres , permet de po
ser l a  quest i on de 1 ' ut i l i sat ion  de l a  photogrammetr i e  pour l eur re
vi si on et l eur mai ntenance . 

L a  proposi t i on nuance l es possi b i l i tes  d ' ut i l i sati on de l a  photogram
metri e  en fonct i on de 1 ' ut i l i s at i on des sol s et des p l ans polyval ents 
et se s i tue dans une v i s i on de p l an numeri que et de systemes d ' i nfor
mat i on s  l ocal i ses . 

1 .  I ntroduct i on 

The proposed subject conta i ns the rev i s i on of cadastral pl an and i ts u p-to
dat i n g .  

A s  other contri buti ons d i scus s  rev i s i on and rehand l i ng o f  a cadastral map , i n  
parti cu l i ar i n  France , I w i l l  pl ace l es s  emphas i s o n  th i s as pect and focus 
more on up-to-dati ng . 

1 . 1 .  Rev i s i on of french cadastral pl an 

In french cadastral l anguage , the word rev 1 s 1 on of map has a prec i se def i n i 
t i o n .  I t  on ly exi sts i n  the l ocal  l aw of Cadastre i n  Al sace-Mose l l e .  The ope
rat i o n  cons i sts of tak i ng at new i nto consi derat i on the maps of certai n parts 
of the terri tory of a commune . 

Th i s  h appens when these parts were carri ed out hasti ly  i n  a moment of cadastral 
renovat i on or when they were checked only i n  the i r  contents , but not i n  thei r 
measurement s .  

Th i s  concerned most zones of mountai n s ,  o f  forests , o f  marshland o r  of rural 
zones of l i tt l e  worth . Nei ther the Government Serv i ce  of Cadastre , nor the 
Communes , nor the owners were bent on mak i ng great expendi ture i n  terrestri al 
surveyi ng in order to i mprove these maps . 
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I t  i s  we l l  known that the french cadastre , i s  concei ved on ly  wi th a f i scal 
object and has no jur id i cal  rol l .  Th i s  i s  the reason why such a nPdal i ty ,  
wh ich  i s  l ack i ng i n  the spi ri t of puri st techn i c i ens , cou l d  be thought up  
and  courri ed out . 

Therefore , i n  pr i nc i ple the rev i s i on i s  a renovat i on sat i sf i ed by smal l means . 
On ly certai n zones wh i ch are compl etely changed or ev i dent l y  wrong are measu
red agai n .  Zones  wh i ch are approxi mate ly  correct i n  graph i sme are kept wi th 
l i mi ted adaptat i ons . 

Consequent ly  i n  the same commune some zones wi l l  ex i st wi th renovat i on ba
sed on compl ete new measurements ,  others zones wi l l  be corrected and others 
st i l l  wi l l  be l i ghter al tered and then drawn as new .  

These methods are used because o f  thei r l ower cost wh i ch compl i es w i t h  the 
fi scal needs and al so wi th the regi strat i on of the propert i es i n  conformi ty 
w ith  pri nc i p l es estab l i shed two centuri e s  ago , but w i thout any guarantee . 

I n  th i s  way ,  many communes have i ntegrated i ndi cat i ons from fi rst " napol eon i an 
cadastre" . The Admi n i strat i on of Cadaster has seen th i s shortcomi ng and i t  
began the " remani ement' o f  the cadastral maps , a s  the previ ous l ecturer ex 
pl ai ned .  

I t  i s  obv i ou s  that photogrammetry, al l i ed w i th satel l i te Posi t i onement 
( G . P . S . ) i s  s pec i aly adapted to revi s i on of l arge zones of mountai n s  and 
forest . 

But the cond i t i ons of a successful resu l t  remai n i n  a good , prec i se and 
dense network wh i ch i s  marked and i s  i n  a systemat i c  mark i ng of bounderi es 
of propert i e s .  So we are al ready i n  an other cadastre system . It i s  that of 
the t h i rd generat i on and shou l d  regi ster add i t i ona l  i nformat i ons about other 
th i ngs than fi scal matter . 

2 .  Up-to-dat i ng of a cadastral pl an - Pri ncipl es 

I t  i s  not necessary to remember that al l maps wh i ch are desti ned to be 
permanent , h ave to have a stri ct organ i sat i on for up-to-dat i ng .  

Revi s i on of cadastral p l an s ,  as exp l ai ned before , i s  a uni que operat i on of 
i t ' s  t i me for a commune . It may l ast some month s ,  even some years , but after 
that, the operat i on i s  c l osed . 

I n  the same way ,  remani ement and renovat i on are worked for several genera
ti on s .  
U p-to-dat i ng of cadastral map i s  used t o  l i nk two es sent i al means : o n  one 
hand the mod i f i cati on of cadastral parcel s ,  on the other h and the up-to
dat i n g  of bui l d i ngs and Ki nds of use of soi l .  

2 . 1 . The mod i f i cat i on of cadastral parce l s  

The mod i fi cat i on s  of parcel s i s  mostly caused by boundery - surveyi ng by 
pri vate and pub l i c  surveyers . The surveyi ng act s are depos i ted at the cadas
tral off i c e ,  wh i ch draws the new confi gurat i on i nto its cad�stral map when 
the property s i t uat i on becomes off i c i al by notary act and reg i strat i on or by 
a judgement of Tri bunal . 
Th i s  up-to-dat i ng i s  made theoret ica l ly i n  the same month as the act . But i n  
prat i ce there i s  a consi derabl e back l og because of l ack of human resources 
i n  the publ i c  offi ces . 
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Other a l terat i on s  of parcel s ,  though not often , consi st i n  surveyi ng the i m
portant ch anges i n  some natural l i mi te s ,  such as the sh i ft i ng of r i ver s i des 
seas i de and the occurence of l ands l i des . These st atements are most ly  done by 
geometers of Cadastral Offi ce and i ntroduced di rectely i nto the maps . I n  
truth too few of these mod i f i ed s i tuat i ons are s urveyed and there i s  a l ot 
of l ost t ime to be made u p  for . 
The fau l t  i s  a l ack of mot i vat i on because r i vers , roads and streets return no 
taxes . There i s  al so a l ack  of i nformat i on , owners don ' t  known where to en
q u i re or they t ake no i nterest i n  these th i ngs . I n  the end there i s  a l ways 
a l ack of means . 

Photogrammetry wou l d  be abl e to bri ng a q u i ck sol ut i on , on cond i t i on that 
economi c c i rcumstances are fu l f i l l ed . However , th i s  i s  rarely the case as 
most work si tes are smal l .  

Th i s  updat i ng of parce l s  i n  Cadastre p l an s  i s  done i n  the county Off i ce  and 
con::erns on ly tradi t i onal graph i c  maps : norma l i sed sheets i n  D I N  AO on dra
w i ng fi l m .  In the mun i c i pal  bui l d i ng there i s  a pri nted exemp l ar of th i s 
p l an .  I t s  up-dat i ng i s  done by per i od i c  subst i tut i on of the sheets . Unfortu
nate ly i t s per i odi c i ty i s  much too  l on g ,  so that these maps l oose there worth 
easi l y .  

2 . 2 .  Ch anges i n  bu i l d and i n  ki nds o f  growth 

Bu i l d i ng i s  a rather ch angeable parameter i n  t i me and space : new bui l d i ngs , 
enl argement s ,  the bu i l d i ng of annexes , terraces , verandas , swi mmi ng-poo l s ,  
garages . . .  the demol i sh i ng systemat i cal ly or not , for examp l e  i n  urban re
newal . 

Sel ect i ve revi s i on of C adastral pl an i s  su pposed to be punctual . Theoreti 
cal l y ,  the bui l d i ng l i cences , the permi t s  for pul l i ng-down , and proceed i ng 
dec l arat i ons ought to be suffi c i ent , to adv i se cadastral admi n i strat i on where 
modi fy i ng  surveys  ought to be made . 

I n  pract i ce ,  i t  i s  not suffi c i ent at al l .  Some mod i f i cat i on s  are dec l ared 
and shou l dn ' t  be , whereas other b u i d i ngs shou l d  be decl ared are not . 
Moreover , at the moment ,  human means are not suffi c i ent enough to cover 
the terri tory formed by several tens of communes i n  proport i on as i ndi ca
t i ons are g i ven by Mun i c i pal i t i es .  The great i ncrease of urban i z at i on has  
st i l l  worsened that di ffi c u l ty .  

Of course , some surveys o f  bu i l d i ngs made by h and duri ng surveys of patches 
are g i ven to the cadastre ,  but obl i gat i on s  are often twi sted by surveyors . 
Systemat i c  surveys made by admi n i strat i on s  such as Techn ica l  Offi ces of Towns 
and di stri butors of e l ectri c i ty ,  gas or tel ecommun i cat i on ,  espec i al ly i n  
the case of new di v i s i ons  i nto a l l otments ,  are p l aced at the Cadastre ' s  d i s
posal . 

Neverthe l ess most of the work i s  sti l l  to be done . For the teams of surveyors 
of the Cadastre , that work consi sts i n  wal k i ng over the who l e  terri ttory of 
�ach commune . Unfortunate l y ,  the peri odi c i ty of that work i s  sti l l  of several 
years . Aer i a l photographs can be very u seful to prepare that '1,0rk . For the 
terri tory of the " Urban Commun i ty of Strasbourg" , col our aerfal photographs 
at the sc a l e of 1 / 1 0000 , en l arged to the approx imat i ve sca l e  of 1 / 2000, al 
l ow a f i rst rate reconnai ssance of the terrai n ,  i ns i de the off i c e .  

Idea l l y  i t  wou l d  b e  best t o  can u se photogrammetry t o  make t h e  part i a l re
vi s i on of Cadastral p l ans , but w i t h  th at sol ut i on ,  a good graph i c  prec i son 
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often requi res uneconomi ca l  means . 

Then , the questi on i s  : how and when can phot<9tammetry be used for c adastral 
p l an ? 

3 .  Us i ng photogrammetry i n  the remak i ng of Cadastre ? 

3 . 1 .  The i nfl uence of the graph i c  sc a l e of the pl an 

In France the sca l e  of the Cadastral Pl an i n  rural areas i s  the 1 /2000 .  So 
the mai n  part of french terri troy i s  covered by that sca l e .  The sca l e  i s  
usual ly the 1 / 1 000 for the v i l l ages ,  whereas urban parts are drawn at the 
1 / 500 . 

A photogrammetr i c  revi s i on or reh andi ng of a who l e commune terri tory and 
even of some adj acent communes i s  techn i ca l ly and economi ca l l y  poss i b l e .  
Techn i c a:l l y ,  drafti ng accuracy ( -1'. 0 ,  l mm ) ,  can be attai ned i n  a l l cases . 
But us i ng several scal es i n  the same commune wi l l  i nvol ve the mu l ti p l i ca
t i on of photograph s at scal es  of 1 /8000 , 1 /4000 and 1 / 2000 or 1 /2500 . 

I n  pract i c e ,  a g l obal photograph at 1 /8000 , photographs at l /4000 (over par
t i al zones ) and l /2500 wi l l  h ave to  be done . So that , the cost for the use 
of the p l ane wi l l  be approxi mately the s ame , but the number of photograph s 
wi l l  be mu l ti pl i ed by three . The stereopreparat i on wi l l  h ave to be done i n  
the same way and the preparat i on of adequate p l ates i n  rat i o  to the sca l es , 
wi l l  be necessary . For the sca le  1 / 500, the dens i ty of poi nt s  requ i red i s  
one for two hectares , that i s  to s ay s i x  poi nts ( X , Y , Z )  for a coup l e  of pho
tograph s .  

Because of a l ack of homogeneous areas , the Aerotri angu l ati on wi l l  b e  more 
compl i c ated and three succes s i ve phases of compensat i on w i l l  be neces sary . 
F i nal l y ,  the graph i c  rest i tuti on wi l l  have to deal w ith  an i ncreasi ng num
ber of parameters as penetrat i on i nto urban areas i ncreases . 

I t  has to be sa i d that urban areas are the source of many prob l ems and the 
most dense parts ·  need terra i n operati ons to avoi d  the mul t i p l i cati on of pho 
tograph s . 
Mr PRADERVAND of the " Eco l e - Po lytechn i que Federa¼ de La�sanne" wi l l  t a l k  about 
i t  i n  greater detai l .  

3 . 2 .  Profi tabi l i ty of the method 

The profi tabi l i ty i n  the c ase of rev1 s 1 on or rehandl i ng ,  i n  spi te of nume
rous pre l i mi n ari es , may be i nterest i ng where there i s  nei ther done contra
d i ctory del i mi tati on nor a systemat i c  mark i ng out , and when , such as i n  
french c adastre nowadays , we content ourse l ves w i th apparent l i mi ts and ra
ther smal l scal es . 

Profi tab i l i ty ought to be a l l the more i mportant as the densi ty i n  bui l 
d i ngs  l es sens and as di ffi cu l t i es created by rel i ef wou l d comparat i vely 
i ncrease the price of a terra i n  work . 

.,, 
A great advantage i s  the r api d i ty of the method . Moreover i t  doesn ' t  re
qu ire that many peopl e be sent on the terrai n and i t ' s  psycho l og i cal l y  easi er 
towards l andowners . 
But we are goi ng to l ook at the probl ems ari s i ng i n  the case of a s i mp l e  
sel ecti ve rev i s i on .  
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4 .  Us i ng photogrammetry for sel ect i ve rev i s i on 

Compared w i th a renovat i on ,  the  se l ect i ve revi s i on i s  characteri sed by i t s  
repet i t i ve ch aracter and because i t ' s  executi on i s  much cheaper . 
The sel ect i ve rev i s i on of a p l an muste be done as soon as poss i b l e  after 
the mod if i cation has taken  p l ac e .  

Some e l ements are effecti vely i ntegrated by surveys , and so , each sel ect i ve 
revis i on has to be a comp l ete rev i s i on .  It has  been deci ded that the per io
di� i ty of  those rev i s i ons shou l d n ' t  exceed f i ve years , a nd  i n  pract i c e ,  three 
years i s  consi dered l ong enough for an area s i tu ated around a town , on  a 
c adastral p l an .  

4 . 1 .  Se l ect i on of areas 

Profi tabi l i ty becomes much more h azardou s  i n  the c ase of a s i mp l e  se l ect i ve 
revi s i on of the p l an .  Then , the  den s i ty of i nformati on to be mod i f i ed i s  
much more feebl e on a prec i se terri tory .  

We sha l l h ave t o  se l ect the areas where we want t o  work , i n  order t o  avoi d 
treat i ng terri tor i es where noth i ng happens , where contracts are done by tra
d i t i onal  surveys ( surveys of parcel s ) ,  and al so , where photogrammetry c an ' t  
be u sed because of a great bu i l d i ng dens i ty or great hei ghts . 

So i t  may be i nteresti ng  to excl ude general ly rural zones . But i t  wi l l  be 
economi c to rest i t ue the great new bui l ded equi pments wh i c h  were made s i n
ce the l ast up-dat i n g- ( roads - motorways , sport i ng areas , new c i t i es ,  etc ) .  

4 . 1 .  1 .  Urban areas and mu l t i  purpose maps 

Conti nui ng wi th the same i dea , c entral parts of bu i l ded zones i n  b i g c i ti es 
must be removed . 
I t  i s  necessary to menti on here , that bi g c i t i es c annot be s acri f i ed any l on 
ger w ith  t he  c adastral map w ith  i ts scal e d i scont i nu i ty and themat i cal  l ac k s . 
For the sake of detai l pl anni ng  such as street and underground ( ut i l i t i es ) 
network s ,  the c i t i e s  h ave drawn urban maps at very 1 arge sea 1 es ( often at 
1 / 200 ) wh i ch are mu l t i purpose and wh i ch are more and more managed by compu
ters . These "VRD"  maps are created and u pdated by numer ica l  f i e l dwork me
thods , as entrance to an urban data bank , and furthermore to a geograph i ca l  
i nformati on system of  the whol e aggl omerati on or  even of  a provi nce or  a 
l and . Such ori entat i on s  g i ve the mai n ch aracteri st i c s  of a future mu l ti pur
pose and di gi ta l  cadastral map whose creati on and u pdat i ng are col l ect i vely 
real i zed by the mai n  user s .  

The u se of photogrammetry i n  such a context h a s  to b e  consi dered i n  a new 
l i ght . Fi rst , photogrammetry i s  i n adequ ate i n  c i tycentre mappi ng  for the 
s i mp l e reason of feasi bi l i ty with regard to the requi red sca l e of 1 / 200 . 
Some c i t i es began by u s i ng a 1 / 500 sca l e  map real i zed by photogrammetry , 
that was suff i c i ent for the needs of general p l anni n g .  But the need of ac
curacy and l arge scal e mappi ng has  become more i mportant and there are many 
examp l e s  of bi g c i t i es t hat have now started a d i gi ta l  map at a 1 1 1 sca l e  
u s i ng "terrestri a l "  methods .  

4 .  1 . 2 .  The suburban areas 

The u se of photogrammetry i s  not rej ected i n  th i s  c ontext , part i c u l arly for 
up-to-dat i ng .  
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Wi th the constant i ncrease i n  urban i z at i on from the Centre towards the sub
urbs , bi g i nh ab i ted areas , wi th i n  d i s s imi nated v i l l ages , can sati sfy thei r 
needs w i t h  a graph i c  i mage of thei r terri tory �t a l / 500 scal e .  Bui l d i ngs 
are l ess  h i gh and dense , streets and a l l the n�orks are con sequent ly  l es s  
i mportant , s o  that a sca l e of  l / 200 i s  not yet real ly necessary . But , s i nce 
these areas are a l so i ntended to the l and i nformat i on system , i t  i s  sub
sequent ly  i mportant that thei r i n i t i a l mappi ng and u pdat i ng i s  done in  the 
r i ght way . 

The advantage of photogrammetry i s  i ncreased by the fact that regu l ar costs 
are sh ared between several f i nanc i a l partners who agree on the techn i ca l  
s pec i fi cati ons under the l eadersh i p  of the C i ty .  

By the way several  i tems are stored : bu i l d i ngs , streets , topography ut i l i 
ty network s , l i ghtmasts , trees , sports compl exes , w ith  detai l s  l i ke the 
hei ght of bui l d i ngs , d i fferent  types of roofs , or the d i fferent k i nd of 
trees , etc . 
I t  i s  c l ear that i n  the opt i c  of a j u r i d i ca l  c adastre , s uch one as we h ave 
to promote ,  the defi n i t i on of bounderi es c annot be done by photogrammetri c 
methods . They are sti l l  dependent on terrestr i a l  measurements . 

As i s  the c ase w i t h  " numer i ca l  data bank s " , the ri ght j uxtaposi t i on of a l l 
i nformat i on through " c artography"  must be guaranteed . So we come back to the 
mai n  argument of accuracy . It h as to be compati b l e with the c artographi c  
i mage at the l argest requi red scal e for a l l the e l ements t o  be i ntegrated 
to the numer i c a l  l oca l i sat i on system . Therefore we h ave to reject data 
provi ded by the d i g i t a l i sat i on of smal l scal e maps or i s sued by photo
grammetry wh i ch uses aeri a l  pi ctures at a smal l er sc a l e  than l / 3000 . I f  
not , t h e  " general  maps " o f  these areas wou l d  b e  unreal i st i c  exper i ences , 
wh i ch i s  not the job  of a good surveyor . 

4 . 1 . 3 .  The need for " coord i nati on " 

The great number of uses  of a map , the d i vers i ty of partners , the d i fferent 
needs i n  " c artography" , scal es , urgency , detai l s  to draw i n  many d i fferent 
graph i c  representati on s ,  actua l ly  l eads to a waste i n  both h uman and fi nan
c i a l resources , whi ch i s  hard l y  justi fi ab l e .  

There are a l ready many countri es whose c adasters h ave overwe l me d thei r f i s
c a l  purpose , and even thei r ro l e  in  the juri d i c  def i n i t i on of property of 
soi l : these mu l t i purpose cadastra l maps take i nto cons i derat i on the very 
d i fferent needs of terr i tori a l  p l ann i ng ,  townp l ann i ng , transportat i on ,  
network p l anni ng , economi cs . i ndustry ,  agri c u l ture , hydrol ogy , geo l ogy ,  
archeo l ogy , etc . On ly  one author i ty coord i nates and practi ses the measu
rements , even if  a counc i l of the u sers g i ves the genera l  ori entat i on of 
the programmes . The neces s i ty of th i s authori ty i s  i ncreased by the use  of 
computers i n  l and i nformat ion  systems . 

Where a b i g  c i ty or prov i nce has  a project of mu l t i purpose maps , i t  i s  neces 
sarry to  h ave a coord i nat i on ahead of t he  terr i tor i a l  admi n i strat i on , who de
c i des co l l ect i ve l y ,  who defi nes and arbi trates the methods , who g i ves out and 
arb i trates the methods , who g i ves out and checks the work , WJlO uses the credi ts 
in regard of j ust if i cati ons , who d i ffuses the graph i c  and d i g i ta l  outputs , who 
studi es among new possi b i l i t i es ,  etc . 

Among new poss i b i l i t i es photogrammetry h as often been forgotten 
" vo l untari l y "  or by l ac k  of " knowhow" ? 

perhaps 
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l�ow that di gi tal  rest i tuti on h as become common , the use of photogrammetry 
shou l d  make the deve l opment of l and i nformat i on systems eas i er .  

5 .  The Strasbourg proj ect 

Before conc l u�i ng ,  I woul d  bri efly l i ke to demonstrate how the probl em has 
been " ana lyseo" on the terr i tory of the Urban Commu n i ty of Strasbourg ( CUS ) . 

Hav i n g. al ready used tradi t i onal  maps at scal es from l / 200 to l / 20000 ,  the CUS 
st arted a project of "d i g i tal  maps "  where outdoor partners l i ke E l ectri c i ty ,  
Gas and Tel ecommun i cati on part i c i pate . Wi th cadastre admi n i strat i o n ,  t here 
are actual ly only f i e l d  measurement exc hanges . 
The probl em of updat i ng i s  the mai n probl em i n  mak i ng the system rel i abl e .  

l )  For the central area , . w i th 6 500 hectares mapped at a sc a l e o f  l / 200 , up
dat i ng is  exc l u s i ve ly  done by terrestr i a l  methods . 
- on one h and by a systemat i c l  5 year revi s i on program ; 
- on the other h and by l oca l  measurements wi th i n  two month s at spec i al 

request of one of the partner s .  

The measurements made by t h e  surveyors of t h e  Cadaster Admi n i strat i on are 
al so coordi nated i n  t i me and space by the " C . U . S . "  

2 )  For the " rural areas 1 8  400 hectares are mapped at a sc a l e  of l / 1 000'! The
re i s  l i tt l e  updat i ng .  It concerns most ly l anded property i nformat i ons and 
a few terrestri a l measurements .  

3 )  I n  the suburban terri tor ies  there i s  on ly a topograph i c  map at a sca l e  of 
l / 500 of the 1 8  i sol ated v i l l ages su rround i n g  the aggl omerat i on Strasbourg . 
The total surface i s  6 1 00 hectares , of whi c h  the 2 200 hectares wh i ch i s  
bui l t  up1 i s  our concern , the rest bei ng mapped at the scal e of l / l 000:  

These maps h ave to i nc l ude the new bu i l d i ngs , kerbs of pavement , caps and 
masts of netwoork s ,  s l opes and rai l s ,  trees and pub l i c  equi pements . 

At present t i me ,  the esti mated costs are as shown i n  the fol l owi ng schedu l e  

PHASES F . F .  F . S .  

Avai l abi l i ty of the p l ane 1 8  000 4 500 
52 ori entated f l i ghts  77  000 1 9  500 
4 1 1 Photographs 30 000 7 500 
Junct ion  between v i l l ages 18 000 4 500 
Polygonat i on .  and measurement of predeter-
mi nated poi nt s  2200 ha/5 poi nts  = 440 poly-
gonat i on poi nts .  2 200 000 550 000 
Aerotri angu l ati on 359 sterogramms x 650 FF 
Photogrammetry rest i tut i on around . 

233 000 _ .,58 500 

2 200 ha x 1 00 FF 220 000 55 000 
Compl ementary f i e l dwork 1 60 000 40 000 
Numer i ca l  processi ng i s  i nc l uded - -

2 956 000 739 500 
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F .  F .  F .  S .  

The work bei ng  p l anned i nto a 3 year 
program gi ves an add i t i ona l  expendi ture of 
about 30 000 F . F .  for the photograph i c  
mi s s i on 30 000 7 500 

Total 2 986 000 747 000 

Costs per one year l 000 000 250 000 

Cost shared between two partners 500 000 1 25 000 

It shou l d  be ment i oned that the greatest part of the costs concerns poly
gonat i on and measurements of predetermi n ated poi nt s ,  wh i ch i s  an i n i t i a l 
and un i que " ph ase" i n  the whol e work . For further operat i on s ,  the total 
cost wou l d  be about 300 000 F . F .  = 75 000 F . S .  per year . 
Such an operat i on i s  economi ca ly  just i f i ed consi deri ng the short t i me i n  
wh i c h  the work can be done by pri vate f i rms and the consequent enr i ch 
ment o f  t h e  " Numer i ca l  P l an" wh i ch i t  prov i des . 

Conc l us i on 
Th i s  present corrmun i c at i on i s  not on ly concerned wi th the cadaster map. I n 
tact , the geographi c  i nformati on systems o f  c i t i es and prov i nces g i v e  the 
mai n l i nes of a mu l t i purpose modern cadaster , accurate and managed by com
puters , such as h ave been started by a few countri es . 

Many thi ngs need to be done ahead the estab l i shement of a geographi c  i n
format i on system , or a mu l t i purpose cadastre : 
- a un i que central serv i ce  that pi l otes , checks and central i ses datas ; 
- a permanent mai ntenance of both a l tmetri c and p l an i metri c  networks 
- the use of a l l topograph i c  means avai l ab l e i n  the country ; 
- a partnersh i p  of a l l the users of the system ; 
- and the best i n  human resources . 

Photogrammetry can certa i n ly  contr i bute subsequent ly  to the const i tut i on 
of such cadasters and to  thei r  updat i ng .  
Emphas i s has t o  b e  p l aced , o n  the choice o f  areas , i n  order to  obtai n a 
good bal ance qual i ty/cost and to choose the work i ng methods i n  consi dera
t i on of the needs i n  i nformati on and accuracy of every partner i n  a mi nd 
of coord i n at i ons w i th i n  a geograph i c  i nformati o� system. 

For the use of photogrammetry , there are a l so some essent i a l s whi ch are 
requ i red i n  advance : the areas must be favorabl e ,  the a i mes must be adap
ted to the pos s i b i l i t i e s ,  probl em of accuracy must be sol ved , the densi ty 
of updat i ng e l ements must be i n  l i ne w ith  rentabi l i ty , f i nanci al partner
ship  of the users , del ay and costs of ground measurements ( stereoprepa
rati on ) .  

The just if i c at i on of the use of photogrammetry l i es wi th i n i t s  rentabi l i ty ,  
as compared to other methods and i t  i s  part i cul arly recommended when the 
data can be stored di rect l y  i n  a geogr aph i c  i nformat i on system . 
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D i s cu s s ion after the conference of Mr . Koecher 

Jerie : 

Koecher: 

Can you explain why your polygonation is so expensive ? 

We want to create a databank with maximum accuracy. In order 
to reach this goal all boundary points must be marked. 
Many of the old triangulation or polygonation points have 
disappeared, but we do not want to lose a l l  the old mea
surements, so we have to re-establish them with the original 
precision . 
We are working in a local coordinate system (transverse Merca
tor) and we have to go into the National Lambert System which 
is a conical projection. 
At first we make a triangulation, then we identify control 
points which are also used for transformations and terrestrial 
operations. 
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PHOTOGRAMMETR I C  POINT DETERMINATION FOR CADASTRAL SURVEY 
WITH I N  PROJECTS FOR LAND CONSOL IDATION (EXPE R IENCES OF T H E  
ADMINISTRATION FOR LAND CONSOLIDATION O F  BADEN-WURTTEMBERG ) 

Gerhard Wal dbauer 
Landesamt flir F lurbereinigung Ba den-Wlirttemberg 

BuchnerstraBe 1 4 ,  D-7 1 4 0 Ludwigsburg ( FRG ) 

Summary The  new p l o t  pattern resul ting from the land  
redist ribution mus t be  as c e rtained by a new 
survey . Apart from the  survey and border 
points ( approx . 500 - 1 8  000 points  per 
p ro j ec t ) , topographic  ob j ects  frequent l y  are  
to determined in  this  connectio n . For this  
tas k , photogramme tric  point  determination is  
used  apart  from surveyi ng with e lectronic  
tacheometers . The photogramme tric  method has  
proved  to be  particularly  economi cal  in  cases  
where  the  portion  o f  topographic  ob j ects  
( road s , s lopes  etc . ) is  high . 
A ft e r  initial  work by  use o f  the me thod o f  
single  model  t rans formation , a n d  i ntensive  use 
o f  model b lock adjus tment for approx imate l y  
twe lve years , bundle  b lock adjustment  with 
addi tional  parameters  ( program PAT-B ) has been  
the only  method  used  s i nce 1 98 3 . 
Several tests  to v e r i fy the achieved accuracy 
showe d  that errors  of posi tion o f  1 to 2 cm 
were obtained i n  all  cases . 

Zusammenfassung Die  i n  d e r  Flurbereinigung geschaffene neue 
Grundstlic kseintei lung muB im Rahmen einer Neu
vermessung erfaBt werden . Neben den  Vermes
sungs - und Grenzpunkten ( ea .  500  - 1 8  000  
Punkte  j e  Pro j e kt ) s i nd hierbei  haufig 
topographische  Gegens tande aufzume s s e n . Flir 
d i e s e  Aufgabe wird neben  der  Vermessung mit  
e lektron i s chen  Tachyme tern d i e  
photogrammetrische  Punktbestimmung e i ngeset zt . 
Dies  hat sich  besonders dann a l s  
wirtscha fltich  e rwi ese n , wenn d e r  Ante i l  
topographischer  Gegenstande ( StraBen , 
Boschungen usw . ) e inen  groBeren  Umfang an
nimmt . 
Nach ersten  Arbei ten  mi t d e r  Methode der  E i n
zelmode l l t rans formation  und etwa zwol f  Jahren 
intens ivem Einsatz  der  Mod e l l b lockausgleichung 
wird s e i t  1 98 3  aussch lieBlich  d i e  Blin d e l 
blockausgl e i chung m i t  zusat zlichen  Parame tern 
( Programm PAT-B ) e i ngeset zt . ✓ 

Mehrere Tests  d e r  erreichten  Genauigke it  haben  
ergeben , daB  i n  allen  Fal l e n  Punkt lage feh l e r  
von 1 b i s  2 cm  e rreicht  werden . 
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1 .  Description of the Task 

When carry ing out land consol i dat ion proj ects , a new network 
of farm roads and d i tches is cons tructed on the basis of a 
plan of  the road and water system that is  drawn up in 
consultation with the body of  partic i pants and in  cooperation 
with a number of  official authori ties . Following this , the 
parcels of  land which are to be newly formed are included in 
the new development system . 

The task of  the land consolidation authority is to perform 
cadas tral surveys for this newly created si tuation and on 
completion of the procedure to submi t the relevant information 
such as cadastral maps , coordinates and files  with details on 
owners to the cadastral authorities . It  should be  noted that , 
in Bade n-Wilrttemberg , all  new surveys are shown in the form of 
a coordinate cadaster with an accuracy of  a few centimetres . 
The basis for this is  a network o f  trigonometrical points with 
an accuracy in the order of  approx . 1 cm , spaced approximately 
one ki lometre from each other . 

Land consolidation projects vary in s i ze ; when carrying out 
photogrammetric  cadastral surveying in  the past , projects  
involving the survey ing o f  between 2 , 000  and 1 5 , 000  points 
have been dealt with . On average , point density per hectare is 
20 . Two types of  points have to be distinguished : border 
points - which make up the vast majority - and survey points , 
from witch surveys can be  done at a later date . 

2 .  Choice of Survey Method 

Basically , the administration for land consolidation has two 
methods at its  disposal with which to carry out the survey . 
These are : 

a .  surveying with electronic tacheometers ( Ze iss  Elta 2 )  
followed by calculation o f  the coordinates i n  the form of  
a traverse and polar  survey calculation , or 

b .  photogrammetric cadastral surveying , described in the 
following in detai l .  

Today , most projec ts are surveyed using terrestrial methods , 
while in certain p rojects the use o f  photogrammetry is  
preferred for  economic reasons . 

Exhaustive profitabilty studies have shown that photogrammetry 
is  cheaper than the terrestrial method i f  not only signalled 
border points but also a great number  of  topographic  objects 
have to be surveyed .  This is the case , for example , i f  there 
is consolidation for proj ects of  public interest where the 
details  of extensive road construction have to be recorded for 
the cadastral map or i f ,  in the case of topographically 
highly-structured areas , a great number of  borders between 
types of  utilization , embankments , etc . have to be recorded . 
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In the case o f  the latter , Schubert  ( 1 98 5 )  has shown that the 
labour cost o f  photogrammetric cadastral surveying is  between 
2 0% and 30% less than when using electronic tacheometers .  

3 .  Development of Photogrammetric Methods 

Photogrammetric cadastral surveying for land consolidation 
proj ects in Baden-WUrttemberg can look back on more than 
thirty years of development . In 1 955 , Gotthardt reported on 
the Hengs tfeld trial photogrammetric  cadastral survey . In this 
case the photo s cale 1 : 6000 was used and the models 
evaluated on the C 8 Stereoplanigraph of  the Institute for 
Photogrammetry ( as a matter o f  fact , the operator was cand . 
geod . F .  Ackermann ) .  Adaption to the s tate system of  
coordinates was  performed by means of  model  trans formation . 
The accuracy of  the trial survey in the Hengstfeld land 
consolidation p roject  was given with an error of  position o f  
the new points of + 1 4 , 7  cm . The standard error when comparing 
surveyed and calculated distances was given as + 7 , 9  cm ; the 
di fference between the two values was ascribed to systematic  
errors . 

The system o f  single model trans formation , where , for each 
model , four control points in the field  had to be determine d 
according to position and height , was practised  by the 
adminis t ration for land consolidation in nineteen projects 
between 1 96 4  and 1 96 9 , including an area o f  roughly 1 8 , 000  
hectares and  some 8 0 , 000  survey and  border points . From 1 9 6 6  
onwards the Baden-Wlirttemberg Office for Land Consolidation 
had its  own Zeiss C 8 Stereoplanigraph at  its  d isposal for 
this  work . 

The decis ive b reakthrough in aerial triangulation came at the 
end of the 1 960s  with the development of operable computing 
programmes to permit b lock adj ustment with independent mode l s . 

In 1 97 1 , photogrammet ry was o fficially licensed as a method o f  
cadastral surveying by a n  edict  o f  the Baden-Wlirttemberg 
Minis t ry of the Interior . Apart from the course of  p rocedure , 
these provisions ( VVPhoto ) give in particular a detai led 
description o f  the inclusion o f  terrestrial measurements in  
order  to gurantee or increase the  inner precision ( accuracy of  
adjacent points )  as well  as  the  ad jus tment to the  borders of  
the  proj ect area . The  VVPhoto provisions have remained 
unaltered until today . 

Between 1 97 0  and 1 98 3 , in numerous pro j ects following the land 
consolidation act , the Administration for Land Consoli dation 
carried out photogrammetric  cadastral surveys on the basis o f  
the VVPhoto p rovi sions according t o  the method o f  i9depent 
models .  

In tota l , 1 4 2  pro j ects  were processed , of  which 80  were 
consolidations of vineyards . The area of the projects  
processed varied between approx . 1 0  and  approx . 2 , 000  
hectares , the  number o f  points varied  between approx . 500  and  
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1 8 , 000 . Dur ing the above-mentioned period , the coordinates , 
consis ting o f  some 300 , 000  survey and border points , were  
de termined photogramme t r i c a l l y . In terms o f  the  total area  
surveyed  by the  Baden-Wurt temberg land  consolidation  
administrat ion , photogramme try accounted for  roughly  20 o/o of  
the  work done  . 

. In 1 98 1 , new research  was pub l i shed  concern i ng the r e l i a b i lity  
- of  photogrammetric  b locks . R e l i ab i l i ty was i ntroduced as a 
further  c r i terion  for j udgement a longs i de accuracy . In 1 982 , 
as  a result  o f  these  conclusion s , the  land  consolidation 
admini stration  mod i fi e d  the rules governing the photo flight 
so  that , from 1 982  onwards , l a rger-scale  operat ions general l y  
were over flown as so-cal l e d  d o u b l e  b locks with a side  l a p  of  
6 0  o/o .  

In 1 98 0 , a Z e iss  Pl ani comp C 1 00 anal y t i c a l  plott ing system 
was  ins talled  at  the  photogrammetric  depar tment o f  the  
" Landesamt fur F lurbere inigung" and , from 1 9 8 1  onwards , the  
first  trials  i n  photo-coordinates  measurement and bund l e  b lock 
adjustment were carried  out . Whi l e  the coordinates  of  the 
survey a n  border points were  determined a c cording to bundl e  
block adjustment i n  one s i ngle  case  i n  1 9 82 , this  method was 
used for the  maj o r i ty of cases  in 1 9 83 . From 1 9 84  onwards , 
work has  been  carried  out exclusively  according to  th i s  
method , with  t h e  exception o f  sma l l  vi neyard areas . 

4 .  

4 .  1 

Presently-Used Procedures 

Bundle Block Adjustment to Determine Points 

4 . 1 . 1  Flight Planning and Aerial Photography 

Today , the scale  1 : 4 0 0 0  i s  used  for a l l  projects . It has  
proved  to be  a reasonabl e  compromise  between p rofi tab i l i ty and  
a c curacy and , in  a d d i tion , there i s  a favourab l e  relationship  
between floa ting mark  s i ze and  the  s i ze o f  the s i gnal  plates  
when using this  scal e . 

To achieve  a high degree of  r e l ia b i l i ty i n  the  b locks , the  
method o f  overflying double  blocks  with  a 6 0  o/o s i d e  lap  has  
continued to be practised  ( se e  also  Acke rmann , 1 9 85 , and  Grun , 
1 9 8 6 ) . 

As a rule , the  film  used  for aerial  photography i s  Kodak MS 
2448 colour d iaposi t iv film . The  possible  s l i ght  disadvantage 
of thi s fi lm agai nst  h i gh-resolution  black  and white  emu l s ions 
( OEEPE Pub li cation  No . 1 5 ,  1 9 8 5 )  is cance l le d  out by the fact 
that , in  the case of a colour  diapositiv , the points  s igna l led  
i n  white , and  i n  particular  topographic  objects , ✓can be  
interpreted  more positively  and  more quickly  than  when using a 
b lack  and withe fi l m .  
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As  signa l s , white  20  x 20  cm  plastic  signal squares are  
a ffixed  with dowels  to the  p lastic  boundary markers . The  
survey points , where an even greater degree of accuracy is  
aimed  for than i n  the  case  o f  the  border  points , and which are 
normal ly marked underground , are  signa l l e d  by  a 1 5  x 1 5  cm 
white square glued in the middle  of a 50 x 50  cm b lack p lastic  
p late . Whe n  using this  pattern , s eries  o f  measureme nts have 
provided the best a ccuracy of measurement . 

It  is a lways attempted to  s ignal t i e  points , even  those 
outside the  a c tual project  area . Only  i n  except ional cases  are  
arti ficially  marked  points  reve rted  to . 

4 . 1 . 2 Measurement of Photo-Coord inates 

Only  the Planicomp C 1 00 plotter  is used  when measuring 
photo- coordinates . On behalf  o f  the  Landesamt , Prof . Dr .  Ing . 
G .  He l l  of  the  Karlsruhe Polytechnic  College developed  a 
measurement  p rogramme ( B  1 5 5 )  and  i ntegra ted i t  i nto the 
ex isting Z e i s s  software . This  a l lows an o ptima l  measurement of  
photo-coord inates  o n  the  C 1 00 . 

A c ertain  point  is  approached in  s tereo-mode , fol lowing which  
the two images are d ecoup l e d  by foot  swi tch  and the  photo
coordinates in  the  single images measure d . After  the  
measurement p rocedure  the  p lotter  swi tches  back t o  " stereo"  
automatica l ly . See n  from a prac t i c a l  viewpoint , approachi ng 
the  points  i n  s t ereo-mode  has many a dvantages and reduces 
considerably the number o f  non-measurab l e  points . I t  should  be  
mentioned here  that  Grun  ( 1 9 86 ) came to  the  same conclusion . 

The B 1 5 5 p rogramme also  p e r forms trans format ions into  
fiducial  marks , corrects  d i s tortion  and , i f  necessa ry , earth  
curvature . 

A l l  points  are  mae s ured  twice , that i s , by  two d i fferent  
operators i n  two s e parate p rocedures . The aim o f  this  p ra c t i c e  
is less  tha t o f  increasing accuracy than t h a t  o f  reduci ng t h e  
number o f  gross errors ( es p e c i a l ly numb e r i ng errors ) .  

I n  one of  the  two semi-blocks with  a 60  ¾ side  overlap , a l l  
sign a l l ed control points , t i e  point s , survey points  a n  border  
points  are  measured . I n  the  strip  offset  60  ¾ to the side , 
which  i n  the  end only  s e rves  to  stab i li z e  the block , only  the  
fol l owing are  measured : 
a .  control points  
b .  survey points  ( for  which more  ac curacy i s  desired ) 
c .  some 2 0  points  i n  the corners o f  the  mod e l  for use as t i e  

points  
d .  points  that i t  was not possible  to measure in  the  firs t 

semi-bloc k . / 
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4 . 1 . 3 Computation 

In the first stage of  calculation , the data gained from the 
stereo measurement in the form of " semi-images"  are 
trans formed , combining them into image-like data sets using 
the SORT-B programme ( author : Dr . Stark , University o f  
Stuttgart ) .  

For bundle block adj ustment , the land consolidation 
administration has bought the PAT-B programme from the 
"Forschungsinstitut filr Luftbildtechnik  GmbH"  and fnstalled i t  
o n  the central IBM computer at  the Ministry o f  Agri culture . 

In the case of  the two overlapping semi-blocks , separate 
adjustments are first calculated to fac i l i tate the discovery 
of  gross errors . Furthermore , at  this stage the attempt i s  
also made , through the use o f  additional parameters , t o  come 
to conclusions as regards systematic errors . 

Once errors have been eliminated , the complete block is  
adj usted in  one p rocedure . 

To take systematic errors into account when doing so , the 
known set of  1 2  parameters ( Prof .  Ebne r )  is  used and 
subdivided into three groups ; i . e . , two separate groups 
dependent of flight d irection and one common group for all  
photographs . 

Table 1 summari zes the results o f  practical  point 
determination using the bundle method . All  proj edts described 
were measured on the Planicomp , even if this was not done 
exactly according to the method described above . In the 
projects described , the photo-coordinates were registered 
directly on s tereoscopic measurement o f  the point without 
decoupling the images and measuring them s eparately . This 
probab ly has a certain influence on the s tatistical 
information regarding b lock adj ustment . 

On looking through Table 1 it  becomes apparent that the 
results are almost  the same in spite of  the very di fferent 
cond itions in the various land consolidation projects  ( form o f  
the terrain , s i ze , shape of  the block ) . With the exception of  
the  Allmendingen/ Niederhofen project  ( first section ) , where 
the number of  points per photograph was consi derably less than 
usual , the standard error of uni t  weight is  in  the region o f  
1 , 2 cm . I t  can be  assumed , then , that in  standard cases a 
point accuracy o f � 2 cm can be achieved with certainty . 

The column headed "mean di fference of  terrestrial distances" 
contains a confirmation of this statement of  accuracy , where 
values between 2 , 0  und 2 , 6  cm are found as  root mean square 
values of the di fferences between measured terrestrial 
distances and those calculated from bundle block coordinates . 
This takes account both o f  the accuracy o f  the coordinates and 
measurement errors in the terrestrial distance s . 
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It  is  evident that the method o f  bundle block adjustment makes 
it  possible to achieve absolute posi tional accuracy which 
surpasses the results of the previously usual method o f  block 
adjustment with independent models by a factor of  at  least 2 
to 3 .  

Given the above , the demand for inc lusions of  terrestrial ly 
measured distances in  the adjustment ought to be rethought , 
s ince these will  hardly be suited to improving the result 
further . 

4 . 1 . 4 Verification of Accuracy 

In order to ver i fy the accuracy of the results obtained from 
photogrammetric point determination , terres trial control 
measurements were carried out in several proj ects . 

The autor reported on two o f  these investigat ions in the 1 98 5  
"Mitteilungsblatt d e s  Deutschen Vereins fUr Vermessungswesen -
Landesverein  Baden-WUrttemberg" . In both cases the statement 
of accuracy of  roughly 1 , 5 cm was confirme d .  

A third , extreme ly extensive check o f  the SchnUrpflingen 
proj ect ( second section)  was undertaken in  collaboration with 
the Ins ti tute for Photogrammetry at the Universi ty of  
Stuttgart . 

In a geodetic  network with observations o f  directions and 
dis tances , 1 20 check points were  subsequently determined with 
a Zeiss Elta 2 electronic tacheometer . Net adjus tment showed 
the accuracy of the terres trial check points to have a mean 
point error of 0 , 9  cm ; that is to  say , a standard of  accuracy 
which is  slightly higher than that of  photogrammetry . 

A coordinate comparison between the results of  the net 
adjustment and o f  photogrammetry revealed the following 
values : 

mean deviation in  x : 
mean deviation in  y :  
maximum deviation in  point position : 

1 , 3 cm 
1 , 7 cm 
5 , 5  cm 

These results , too , confirm in a very impressive way that , 
when using the methods of  photogrammetric  point determination , 
point accuracy o f  1 to 2 cm can be  achieved in s tandard case s . 

Using the " SchnUrpfl ingen" photog�aphic  material , the 
Ins titute for Photogrammetry at the Univers i ty of Stuttgart 
is  investigating to what extent the results could be improved 
by measurements on the mono-comparator . It is  intended to 
publ ish a report on conclusion of the experiment . ,✓ 



4 . 2  Topographic Objects 

- 1 38 -

As  described  above , photogramme tric  me thods a r e  used  to 
p rocess  those  p r o j e c ts where a great number  of topographi c 
objects  have to b e  surveyed . Up  to the  p resent , this  has taken 
the fol lowi ng course . In a second , separate  measurement 
p rocedure in  the Pl ani comp , these objects  are evaluated by 
means of comput e r-assisted  mapping ( Zeiss  Planimap Programme ) 
and engraved in  scribing fi lm a t  the  DZ  7 p lotter . Using 
copying techniques ,  this  film  is  combined  with t he map o f  the  
p roperty  l i mits , texts  and figures . 

The fol lowing method is p lanned for the  future : 

a .  digital  mapping on the  Plani comp together  with  the use  of  
superimposition  from a graphic  mon i t o r  ( Vi deomap syste m )  

b .  trans fer of  t h e  data t o  an i nteractive  graph i c  sys tem 
( Siemens SICA D )  

c .  digi ta l comb ination with  t h e  p roperty  l i mi t s , map texts , 
etc . 

d .  wri te-out  o f  the  comp lete  map on a preci sion plott e r . 

4 . 3  Point Definition in the Stereo Model  

As  described  above , point determination has up  t o  the p resent  
been  carried  out  for points  indicated  in  the  field  by border 
markers an addi tiona l ly signall e d . 

As new borders general ly run along the  l i ne of  new farmroads 
that are visible  on the aerial  photograph , it is theore tically  
also  pos s i b l e  to  de fine border  points  d i rectly  i n  the stereo  
p lotter  wi thout any  marking i n  the  fi e l d . The basis  for  this  
i s  a boundary marking plan  prepared  by the  engi neer  
respons i b l e  for  the  land  consol idation proj ect . 

In  this  field  o f  points - which  only  exists  in  t heory - a l l  
further  calculations concerning t h e  a l locat ion o f  new parc e l s  
o f  land c a n  b e  p e r forme d . Only when t h e  owners are  p u t  i n  
possess ion o f  the new parcels  o f  land a r e  t ransfer  of  t h e  data 
to the s i t e  and boundary marking necessary . 

The great advantage of  this  me thod is  that c ertain  border  
markers  on the  site  do not hinder  husbandry and  that many o f  
them are n o  longer destroyed  b y  c u l t ivation measures and have  
to  be  s e t  u p  again at  great cos t . 

Of cours e , this  method i s  especially  e ffec t ive when the  
coordinated points in  the  field  do not have to be,.,..made  v i s i b l e  
at  a l l , as  is t h e  c a s e  according to t h e  l egal s i tuation in  
Bad en-WUrtte mb erg along c ertain strechtes  o f  water , for 
examp l e . 

A series  o f  experiments concerning point  d e fini tion have 
a l ready been carried  out under the  most varied cond i t ions . 
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5 .  Prospects 

Now that photogramme tric  point  determination has achieved a 
very high degree o f  accuracy and is , in  certain c i rcums tances , 
c l early  the  mos t  e conomi cal  type  of  cadas tral surveying , the  
out lines  o f  p r o j e c ts for  the future  are  b e comi ng c l ear , in  
which  the techniques  of  

a .  the  coodinate determination o f  signa l l e d  points , 
b .  the registration  o f  topographic  objects  by means o f  

digi tal  mapping and 
c .  point d e termination i n  the  stereo mod e l  

c a n  be combined  w i t h  each other  i n  a meaningful way . 

References : Ackermann , f . , 
Stark , E . , 
Schubert , E .  , 
Wa ldbaue r , G . , 

Grun , A . , 

OEEPE : 
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Katasterphotogramme t r i e , 
September 1 9 8 5  ( contains further 
b i b l iograph i c a l  r e ferences ) 

Photogrammet r ische Punktb e
s t i mmung mi t der  BUndelmethode , 
Ins titut  fUr Geodasie und Photo
gramme trie  der  ETH ZUrich  
Mittei lungen Nr . 4 0 , Mar z  1 98 6  

Optima l  Emul s i ons for Large
Scale  Mapping ( by M.  Jankola , 
W . Br i ndopke , O . Ko lb l , P . Noukka ) 
Offi c i a l  Pub l i cation  N° 1 5 ,  
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Discus sion after the conference of Mr . Waldbauer 

Kolb!: 

Waldbauer: 

Kolb!: 

Waldbauer: 

Brindopke : 

Waldbauer: 

Kolb!: 

Kruger: 

Waldbauer: 

Kolb!: 

Jerie: 

Kolb!: 

Waldbauer: 

Do you have enough tie points in a scale as large as 1 : 4000 
and do you use only signalized points or also artifically 
marked points as transfer points ? 

In Baden-Wi.irttemberg the common distance of trigonometric 
points is about 800 m. We try to use only signalized points as 
tiepoints but if we are not sucessful then we change to artif
ical points using the PM-1 of Zeiss . 

Is it possible that these artifical points influence the pre
cision of the aerotriangulation ? 

We did not make any research in this direction because we try 
to use o�ly signalized tie points . If the flight is carried 
out as planned, we do not need any artifical points . 

What is the percentage of lost points ? 

Since we fly with 90% forward overlap and 60% side overlap 
therefore we lose only about 1-3% of the points . Only few of 
the targets of these points are lost (taken away) ; most of the 
targets are covered by obstacles . 

In Denmark, mainly model adjustment is used . What is the rea
son that you do not use bundle adjustment ? 

Operators like very much the way they are helped with the 
program for model triangulation . We have also used bundle 
adjustment but only with monocomparators . The work was rather 
tedious . 

Past experiences have taught us that Zeiss utilities are not 
efficient for photocoordinate measurements in the Planicomps .  
We now use our own program, written by Professor Hell, Karls
ruhe . 

In Switzerland, model adjustment was used to a great extent . 
That was due to the equipment of the private photogrammetric 
companies with analogue instruments , but equipment has changed 
menawhile . I am convinced that the precision of bundle adjust
ment is about 2 times higher than for model adjustment. 
Another problem arises from the picture scale ; if we fly too 
high, much larger signals should be used, which is costly and 
causes considerable difficulties . Therefore one of the main 
problems might be the signalization . 

I think that the most significant dif ference is the 60% side 
overlap which costs more, but it also increases the value of 
bundle adjustment because it yields more information . 

Can you give us figures on the increase of costs due to the 
60% side overlap ? ✓ 

The f light costs increase by 40- 60% and the overall costs for 
about 10% . 
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Timmermann: Why did you choose a 1: 4 '0 0 0  photoscale for rural areas in
stead of 1 : 6'0 0 0  for example ? 

Waldbauer: 

Jerie : 

Brindopke: 

Waldbauer : 

In Baden-Wurttemberg the laws prescribe an accuracy of 2-3 cm 
for all points. The difference between two independant mea
surements of a border points should not exceed 8 cm. 

Is there any reason given for this law in rural areas ? 

One advantage of a photoscale as large as l:4'0 0 0  is that the 
whitened stones can be seen. We do not have to use additional 
targets that can be destroyed and the result is a higher 
reliability. 

We did not use this solution. Our stones are already in the 
field for some years and might be dirty. It is cheaper to use 
targets than to clean the stones and paint them. 
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CADASTRAL RENOVATION WITH THE HELP OF PHOTOGRAMMETRY 

APPLICATION PROBLEMS IN URBAN AREA 

Jean-Claude Pradervand 
Laboratoire de photogrammetrie 

Ecole Polytechnique Federale de Lausanne 

S ummary The rapid change from a graphic cadastral plan to a digital 
cadastre is an actual problem for numerous cities wanting to 
equip them with modern means of urban planning. In default of a 
new survey, the digitizing of old graphic plans degraded by suc
cessive revisions risks to conduce to a bad resu·l t. The intro
duction of photogrammetry in the renovation proces s allows to 
control and to better these circumstancies. The proposed method 
is based upon a projection of the cadastral state on the plane 
of an aerial photograph. A thorough analysis of deviations be
tween the cadastre and the photographical reality allows to de
termine correction parameters. Some problems inherent in the 
renovation of an urban cadastre are shown up. 

Re s ume Le pas sage rapide du plan cadastral graphique a un cadastre 
numerique est un probleme d'actualite pour de nombreuses cites 
voulant se doter de moyens modernes de planification urbaine . A 
defaut d' une nouvelle mensuration, la digitalisation de plans 
graphiques anciens et degrades par les mises a jour successives 
risque de conduire a un resultat mediocre. L'introduction de la 
photogrammetrie dans le processus de renovation permet de con
troler et d'ameliorer cette situation. La methode proposee . est 
basee sur une projection de l'etat cadastral dans le plan d'une 
photographie aerienne. Une analyse minutieuse des ecarts entre 
le cadastre et la realite de la photo perrnet de determiner des 
parametres de correction. Quelques problemes inherents a la 
renovation d'un cadastre urbain sont mis en evidence. 

1. Introduction 

Land information systems are becoming more and more in use and municipal 
services of some important localities are greatly interested by informa
tized management systems for underground utilities. It appears logical 
that cadastral survey, and especially cadastral maps , which give a repre
sentation of the land surface, are used as a basis for such systems. Un
fortunately, the digital cadastre is still missing in many Swiss and Euro
pean localities , where merely graphic plans , sometimes more than a century 
old, are still in force today. If an improvement of this situation does 
not seem urgent on the legal and fiscal standards , it is untrue for the 
persons in charge of the physical planning and urban services who are con
fronted with problems of development and management for underground utili
ties. 

✓ 

Considering a new survey as an expensive and long operation, an emergency 
solution is possible by digitizing the existing graphic documents and com
bining them with data bases of land information systems. But in the case 
of old documents ,  the usual digitizing is dangerous because these docu
ments may include deviations arising from paper distortion, and especially 
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from a succession of numerous revisions . Photogrammetry can then be useful 
as a tool for control and correction of the existing cadastre . 

The Institute of photogrammetry has already investigated this problem and 
suggested a renovation ' s  method based on the superposition of a digitized 
cadastral plan with enlargements of aerial photographs [ 1] . The projective 
deformation of the cadastral state requires to know the altitudes of all 
points of the plan, as well  as the orientation elements of the negatives . 
The comparison of the adjusted plan with the photograph permits to analyze 
deviations ,  to define zones with homogeneous deformations and to select 
adequate control points . A concrete test [2]  was carried out and showed 
better results with local transformations than with least squares interpo
lation proceedings . 

Presently, a test of cadastral renovation by photogrammetry is being car
ried out in a section of Neuchatel city . Our Institute is collaborating 
with the Cadastral Survey of Neuchatel canton . The test is covering a sur
face of about 20 ha large, distributed on approx . 10 graphic plans , to the 
scale of 1 : 50 0 ,  established around 1870 . 

This work allowed us to adapt and develop new processing softwares for an 
environment comprising a VAX 1 1/750 computer, a Haag-Streit/Wild EK22 dig
itizer (coordinatograph with numerical output ) , a Wild BCl analytical 
plotter plus a Wild TA2 precision plotting table . A Durst enlarger for 
large size negatives is used for large photographic reproductions . 

Next paragraph will  be giving the main phases of the proposed procedure 
for a cadastral renovation by the mean of photogrammetry . Some of these 
phases are described further in a more detailed manner together with solu
tions brought to precise problems encountered in urban zones . 

2 .  Main phases of a cadastra1 renovation by photogrammetry 

A cadastral renovation, checked by the superimposition of the digitized 
plans with enlarged aerial photographs ,  needs some additional works . All 
operations can be summed up as follows : 

1 .  Signalization of geodetic fix points and of a certain number of bound
ary marks of property, and eventually of basis points for cadastral 
revision 

2 .  Survey flight 

3 .  Digitizing the original cadastral plans , making up lines-file and im
mediate drawing of the digitized plans for visual control 

4 .  Aerotriangulation, then photogrammetric height determination of all 
points of the cadastral plan on the analytical plotter 

5 .  Projective trans;ormation of the cadastral plan and superimposition on 
enlarged ·aerial photographs 

6 .  Analysis of the deviations between the deformed cadastral map and the 
aerial photograph . Field verification and determination of the trans 
formation zones 

7 .  Conversion by zonal transformation of the digitized map coordinate 
into the national coordinate system 

8 .  Verification of the corrected map by superimposition on the enlarged 
aerial photographs 

9 .  Calculation of areas and plotting of the final plan . Data integration 
into an eventual land information system. 



- 145 -

3 .  Digitizing of the original cadastral plans and control plot
t ing 

The proposed renovation method is essentially based upon the comparison of 
the projectively deformed cadastral plan with the photograph : it is thus 
particularly judicious to be able to draw easily and automatically the 
digitized cadastral plan . For this reason, the data are recorded under a 
"Lines-file" code-name, which is very close to a plotting file containing 
simultaneously coordinates and data on the nature of the points and on the 
line type, as well as the sequence of the points to join . This order has 
to be defined during the digitizing phase, respecting as much as possible 
the hierarchy of the lines categories , for example 

1 Property boundaries 
2 Buildings 
3 Walls 
4 Foot ways , sides of roads 
5 Ways , accesses 

To avoid engraving several times the same stroke, each line of the plan is 
digitized only once, even when belonging to several categories .  A number 
is automatically assigned to each recorded point, though not necessary . 
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Extract from a lines-file 
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Data acquisition of the cadastral pl11n 

Racordinq of the tops of polyoon&l l inas 

Helmert transforrw.t1on for 

tran.,1t1on frora local coordinates 
to provisional n&tlonll coordinates 

Intorfaca for tr•nsition fr0n1 
acquhit1on-f1la to lines-Ula 

Linas-fila procassil'l(J and 
cra&tion of th8 plottinq code 

Plot axacution of the 
diQit h:•d plan on plott1n(J table 

..._L_e __ -7 
Figure 3. 2 
Digitizing and control plotting. 
Diagram of the processing . 

Figure 4. 1 
This figure shows that the wall  
limit at the ground level corre
sponds to nothing on the photo
graph. 

To check up the digitizing work, 
it is recommended to plot the dig
itized plan on a transparent pa
per, thus permitting to make eas
ier eventual corrections. Figure 
3. 2 shows the diagram of data pro
cessing from digitizing to control 
plotting. 

4. He ight dete rmination o f  
cadastral po ints 

The projective transformation of 
the cadastral plan for the super
imposition on the aeria l photo
graph requires the altitudes of 
a l l  digitized points. Determina
tion of these a ltitudes can be 
made favourably by photogrammetric 
eva luation using the photographs 
foreseen for the superimposition. 
This operation should be made 
preferably with a n  ana lytic a l  
plotter, using the lines-file as a 
predefined file. The system drives 
then automatica lly the floating 
mark onto the points to be mea
sured. · As first height approxima
tion for a new point, it is logi
cal  to keep the a ltitude of the 
last recorded point. The acquisi
tion software is to be modified in 
this way . 

In the case of a cadastral renova
tion in urban area, recording of 
the altitudes is not an easy oper
ation as property boundaries are 
often mixed with those of the 
buildings and the wa l ls.  These 
boundaries are frequently hidden 
by vegetation and by buildings 
projection, or are lying in the 
shade of the latter. Consequently, 
a number of lines on the cadastral 
state do not show visible and well 
defined corresponding lines on the 
aerial photograph. In order to ob
tain a better display on the more 
visible level of the aerial photo
graph, it is useful to measure the 
altitudes of buildings corners on 
their roof too. , 
For the restitution of a ltitudes, 
the work of the operator is made 
easier by the consistent succes
sion of the points to be recorded. 
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Height determination and project ive 
transformation. Diagram of the pro
cessing. 

That consistency is g iven by 
lines categories (boundaries, 
buildings, walls, ways, etc. ) 
and by the sequence of points 
in a l ine (the objects must be 
described) . Again, one remarks 
the importance and usefulness 
of the lines-fi le. 

For numerous points, when deal
ing with an urban cadastre, it 
is often difficult to choose an 
altitude. It should then be re
membered that comparison and 
analysis will be made with the 
help of the visible lines on 
the aerial photographs;  in the 
case of walls, for example, the 
upper surface which appears on 
the photograph is the level to 
be restituted. 

An accurate height restitution 
of a l l  cadastral points is 
nearly impossible in urban area 
with only one model . However, a 
great accuracy is not required 
for points hidden by buildings 
project ion if lines for com
parision do not appear on the 
photograph. 

Figure 4 . 2  shows the diagram of 
data processing from the height 
determination to the projective 
transformation and the engrav
ing of the deformed map. 

5 .  Pro j ective 
impo sition 

transformation of 
with the enlarged 

the cadastral plan 
aerial photograph 

and super-

The projective transformation of the cadastral plan into the plane of a 
negative does no raise any problem. The transformat ion elements appear in 
the results of the block adjustment with the bundle method (coordinates of 
projection centres and spatial rotation matrix) . 

The project ive transformation is applied to the lines-file "national coor
dinates" and we get a new l ines-file " image coordinates" directly avail
able for the engraving of the deformed cadastral state. This engraving 
will be executed on a plott ing table, possibly with a scale neighbouring 
that of the cadastral map. It is important that the engraved lines be very 
thin to prevent hiding the photographic data during the superimposit ion 
(see figure) . 
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Figure 5. 1 
Superimposition of a projectively deformed cadastral plan with an enlarged 
aerial photograph. The buildings a re plotted two times; the dashed line 
corresponds to their base at the level of  the roof . 
(Photograph reproduced by courtesy of the Federal Directorate for Cadas
tral Survey, Bern) 

Three documents have been established for the superimposition and the de
viation analysis of  the digitized plan : 

1) A positive film of the projectively deformed cadastral state 

2 )  A simple photographic enla rgement of the aerial negative at the. same 
scale as the positive film 

3 )  A photographic enlargement with superimposition of the deformed cadas
tral state . 

Drawing up these documents requires of course uigh-precision equipment and 
stable supports . The plotting table should not introduce new deviations 
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into the cadastral state, and the enlarger must not distort the photo
graphic image, which i s  the image of the reality . The realization of the 
superimpos ition i s  a rather delicate operation s ince it is executed in 
dark-room. The precise adjustment of the enlargement with the pos itive 
film is possible only by means of good points , well  
marked and easily identifiable. If necessary artificial points shall be 
set up before aerotriangulation measurements : they should be numerous and 
evenly distributed for a good control of the adjustment over all the en
larged surface. 

It should be noted that thi s  superimposition corresponds to the provi
sional transformation immediately introduced after the digitizing. 

6. Analysis of deviations and determinat ion o f  transformat ion 
z ones 

The photographic enlargement with superimpos ition will show the eventual 
deviations between the cadastral state and the image of reality . Diver
gences will be visible for s ignalized boundary marks,  but especially for 
lines and surfaces of objects. The analysi s  should allow to def ine zones 
of homogeneous deformations which could be transformed individually. The 
essential tools for this visual analysis are the positive film of the de
formed cadastral state and the corresponding enlargement, without superim
position . The protocoles of the successive revisions also give important 
information for the delimitation of zones . By shifting and adjusting the 
film lines locally on the photograph, the analyst is then able to define 
the transformation zones. However, one must be careful because this analy
sis  is very subjective . The analyst should be very critical towards the 
homologous lines  used as a basis for his adjustment. Finally, when doing 
this comparison, the analyst should also select the useful control points 
for the zonal transformations . 

In urban area, few boundary points can be s ignalized; on the other hand, a 
number of boundaries are the same as those of the buildings or walls ; this 
should make the comparison easier, provided they are well visible . Other
wis e ,  the photogrammetric restitution of not s ignalized points,  such as 
buildings and wall  corners , does not offer a satisfying accuracy. The test 
of Vienna of OEEPE, for example, has shown an absolute accuracy of about ± 
10 cm for this kind of points , which implies that deviations of 25 cm are 
quite possible. We were confronted with these problems in our Neuchate l ' s  
renovation test, where no boundary points were previously marked. An ad
justment ' s  test with the he lp of wall and bui lding corners was not 
probant . Among the reasons : 

a) Difficulty to find enough control points 

b) Bad distribution of these points 

c) Too important residual errors when adjusting large zones 

d) Doubtful quality of the original cadastral plan 

Because of these  difficulties,  we had to e laborate a method to calculate 
the parameters of zonal transformation on the base  of 4-5 vectors deter
mined by manual adjustment . Practically, it comes down to measure the de
viations for the points of the deformed map before and after the adjust
ment, and increase them with the provisional national coordinates to ob
tain the final coordinates. We can then deduct the transformation parame
ters . On the accuracy level , this visual adjustment is giving results dif
ficult to e stimate. However,  with work documents to the scale of about 
1 : 500, the deviations left should not be larger than 3-4 / 10 mm, which is 
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corresponding to 15-20 cm on the ground . This precision is also depending 
on the internal accuracy of the original cadastral plan and on the number 
of available elements for comparison (homologous l ines) . 

The geometrical comparison of the cadastral state with the photograph is 
greatly aided by buildings display at roof level . However, great care must 
be taken with these elements : it is recommended to check on the ground if 
the base of the building is effectively centered under its roof . Besides, 
it is possible that a building is not situated correctly on its parcel . 

. This visual method of zona l adjustments is to be used cautiously, espe
cially if few comparison elements are available, then risks are to intro
duce deviations on relatively short distances in limit zones . To check the 
reliability of the adjustments, a plotting of corrections, followed by 
some measurements checks on the ground, is recommended . 

This method to determinate zonal transformation parameters avoids search
ing, identification and measurements of control points by photogrammetry .  
Finally, we see that the photogrammetric measurements only occur in the 
" aerotriangulation and height determination" phase . 

7 .  Correction of the digitized coordinates by zonal t ransforma-
t ion . Verification 

In the above paragraph, we raised some problems bound to the choice of the 
transformation zones and to their parameters ' computation . This is the ren
ovation ' s  most delicate part, for it will be strongly depending on the 
care brought to the analysis . The continuation is only a question of sort
ing and computation. 

In order to make the sorting by zones, the perimeters are digitized and 
transformed into the national coordinates system. On the basis of· these 
polygones, a selection software assigns a proper zone number to each point 
of the lines-file . Finally, the lines-file is corrected by applying to 
each point the transformation parameters corresponding to its zone number . 
The new cadastral state, as the origina l plan, can be deformed projec
tively, and then superimposed on the aerial photograph in order to verify 
the renovation . This procedure is exactly the same as described in para
graph 5 .  

8 .  Conc lusion 

Our tests have shown that photogrammetry allows to renovate appreciably 
degraded cadastre . Its application in urban zone is possible, even without 
signalized boundary marks . 

The renovation method is based on a direct comparison of the plan with the 
aerial photograph, thanks to the outlines of homologous objects . That com
parison requires a superimposition of the two data carriers, which are ob
tained by adapting the plan to the photograph ' s  geometry . The photogram
metric measurements are limited to ae.rotriangulation and to height ' s  de
termination of cadastral points, and eventually to an evaluation of natu
ral control points . 

Concerning the equipment, an analytical plotter and a photo laboratory fit 
with a high-grade enlarger for large size negatives are required . Analysis 
of the deviations and their corrections are particularly laborious . 

Consequently, photogrammetric methods are justified only if a renovation 
by digitizing proves to be insufficient and if a correction of the coordi
nates is needed . It is yet still  difficult to estimate the costs of pho-
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togrammetry for a cadastral renovation. Neverthele s s ,  
mains economic i n  urban area where, because of the 
points , a new terrestrial survey is very expensive . 

Digi t i zing of the perimeters 
of the transformation zones 

Transformation (Helmert ) of  the loc a l  
coordinates into nat ional coordinates 

Zones perimeters 

Sorting of cadastral points by zones 

the operation re
great density of 

P o i n t s - f i l e  
sorted by zones 

Lines-file with 
zones numbers 

Searching of the corresponding 
points with the help of the 

coordinates 

Computation of the t ransformation 
parameters by zones 

Figure 7. 1 

Transformation parameters 

Execution of zonal t ransformat ions 
on the lines-file 

( Corrected ( renovated) lines-file ) 

Correction of the digitized coordinates by zonal transformations. Diagram 
of the data processing . 
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Discuss ion after the conference of Mr . Pradervand 

Waldbauer : Why do you deform the cadastral map instead of rectifying the 
aerial photograph and produce orthophotos ? 

Kolbl : We are convinced that the aerial photograph is much more pre
cise than orthophotos and that we have less measuring work to 
do. We are only measuring the points we are interested in and 
this easily up to a precision of 10 cm. If you make ortho
photos in an area with great height differencies,  the extrapo
lations lower the precision considerably. 
In built up areas we use 2 levels : one i s  the base o f  the 
building at the level of the natural terrain and the other at 
roof ' s  height . We measure and deform the drawing of the build
ings for the roof level. This allows us to control symmetry 
aspect s ,  which is generally not possible at the base of the 
building ; in general, only two sides are visible at this 
level . 

Scholl : The height differences must have an influence on the plani
metric setting, especially at the edges of the models , even if  
you compute back the perspective deformation . 

Kolbl : The height precision might be in the range o f  10-15 cm, in a 
picture scale o f  1 :  3 '  0 0  0 .  The focal length used was 3 0  cm, 
consequently their influence on planimetry is reduced by a 
factor 3 .  

Scholl : What magnitude of local displacement did you f ind with this 
method on old maps ? 

Kolbl : Due to map revision we observed considerable local deforma
tions which went up to 1 mm. In areas where a number of build
ings were added we realize that the displacements are greater 
than in the canter of the town which knows practically no 
changes concerning alterations and constructions . 

With this method we can obtain a precis ion of : 

mean square error 
maximum error 

- 10 - 15 cm 
- 2 1/2 times as much => - 40 cm 

Our method could be a quick approach . On a longer period I 
think that the limits should be measured again. But the natu
ral features can always be derived f rom the old cadastral maps 
after a thorough revision . 

,.,, 
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CADASTRAL MAP DIGITIZING AND ITS COMPLETATION 
BY PHOTOGRAMMETRICAL REGIONAL MAP 

R .  M .  Brioli 
Direzione Generale del Catasto 

Ufficio Tecnico Erariale , Pesaro , I taly 

For a low cost quality up-dating of old maps ( that is with a l o
wer metric  content then original cadastral maps , albeit  suffi
cient enough for other purposes ) the integration may be used 
between cadastral maps on 1 : 2 , 000 and 1 : 1 , 000 scale - already 
or being digitized - and the most recent " Regional photogramme
tric maps"  on a 1 : 5 , 000 scale . 

The procedure i s  the following : a prel iminary p lotting on the 
scale of the Regional photogrammetric map of the digitized cada
stral map is carried out on polyester film and a preliminary 
comparison is then made , by simple  overl apping . 

By known algorithms ( zone transformation ) the geometric arrange
ment of the two supporting maps is made , if necessary . 

As to all  coincident elements after said arrangement , the coor
dinates of the original cadastral map are retained ; for non 
coincident or even missing elements on the cadastral map , digi
tizing is made of  the coordinates shown on the photogrammetric 
map . 

I t  is  thus possible to obtain a low - cost updated cadastral 
map ( the Regional mapping is infact recent and it is revised or 
newly made quite frequentl y )  though with updatings having a me
tric content peculiar to a smaller scale . 

Moreover , every F i scal Technical Provincial Department ( about 
100 in I taly ) i s  equipped with a computer for the storage of 
all known available data , relating to surveys made by both its 
staff and indipendent consulting engineers , such data being sup
ported by "reliable points " . Processing of said data will  allow 
to modi fy and correct the coordinates of reliable points , thus 
obtaining an even more dependable  mapping.  

.,, 
Sommario  Per un  aggiornamento quali tativo (e  cioe  con  contenuto metrico 

minore di quello  della cartografia catastale , ma suffic iente 
per · altre uti l i zzazioni ) a basso costo delle vecchi e  mappe , si  



- 156 -

puo utilizzare l ' integrazione tra la cartografia catastale a 
scala 1 : 2000 ed 1 : 1000 , gia numerizzata o in corso di numerizza
zione , e la piu recente cartografia fotogrammetrica regionale , 
alla scala 1 : 5000 . 

Il' procedimento e il seguente : si effettua un primo plottaggio 
alla scala della carta fotogrammetrica della mappa catastale su 
supporto lucido , e si effettua un primo confronto per semplice 
sovrapposizione. Con algoritmi noti ( trasformazioni  zonaJ.,i ) ,  si 
procede all ' adattamento geometrico dei due supporti informati
vi. Per tutti gli elementi che , eseguito l ' adattamento , possono 
ritenersi coincidenti , si conservano le coordinate della mappa 
catastale ; per gli elementi per i quali non vi e coincidenza,  o 
che sono addirittura mancanti sulla mappa catastale , si procede 
alla digital izzazione delle coordin ate rilevate dalla carta fo
togrammetric a .  

E '  cosi possibile avere a basso costo una mappa catastale ag
giornata (la cartografia regionale e infatti recente , e viene 
aggiornata o rifatta con sufficente frequenza ) , sia pure con ag
giornamenti con contenuto metrico caratteristico di una scala 
piu piccola .  

Inoltre , ogn i  Ufficio Tecnico Erariale ( a circoscrizione terri
toriale provinciale ) dispone di un elaboratore in cui archivia
re tutti i dati di cui viene a conoscenza,  relativi a rilievi 
sia del proprio personale che di liberi profession isti , appog
giati a punti fiduciali. 

La elaborazione di tal i  dati consentira di modificare e correg
gere le coordin ate dei punti fiducial i , ottenendo cosl un pro
dotto cartografico sempre piu affidabile . 

1 .  Introduction 

The con tents of a map are both qualitative and metric ;  firstly the map 
must allow to achieve such a knowledge of the territory as if  it  were 
seen from high above ; secondly the map must allow to determine the coordi
nates of every poin t ,  according to the reference system . 

It is well known that revision is one of maj or problems arising in a cada
stral operation. The maj ority of cadastral surveys dates back to many 
years ago . 

The 
for 
magna 
1920 

present report refers to 
town centres and 1 : 2 , 000 

Region ( about 19 , 500 

a revising experience for 1 : 1 , 000 scale maps 
sca�e maps for the territory of Emilia - Ro
km ) ,  such maps having been mostly made by 

and being all available in the nation al system of coordinates ( Gauss 
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- Boaga ) , Said maps are being digitized since this year , 

The Region has up to date technical photogrammetric maps on a smaller sca
le ( 1 : 5 , 000 , with photogrammetric shots at 1 : 13 , 000 scale having a 2 , 00 m 
planimetric allowance for well defined points ) ,  such maps being used for 
preliminary design of public uti lities . 

On · the basis of digitized cadastral maps , or to be digitized soon , some 
public authorities undertaking public utilities in the Region have consi
dered it advisable to carry out an experimentation for integrating the 
two mapping systems . 

The 
taxes 
stral 
blic 

above is due not only to the fact that public authorities often exact 
for the services rendered , for wich both geometric and fiscal cada
data are required , but as wel l  for a quicker designing of the pu

works encumbent to s ame authorities . 

This report illustrates the criterion adopted by the "Authority for the 
Reclamation of the Uso , Conca , river Valleys and the Riminese Agricultu
ral Plain " , together with the Municipality of Greater Rimin i and the Emi
lia - Romagna Region , with the undersigned as a cadastral cons�ltant on a 
territory covered by 74 cadastral map - sheets ( about 150 km ) .  The aim 
of said experimental program is to make available both the numerical cada
stral system for the automation of the tax exaction service , and a valid 
support for designing on the basis of regional tecnical mapping and the 
contemporary drawing up of the particled expropriation plan on the bas is 
of the cadastral map itself .  

It  is  intended to extend such a system to all  departments in  charge of 
the design of large infrastructural works at regional level . 

The system , moreover , allows , say as a by - product ,  an useful revision 
of the cadastral map , with a less precise content then the original map , 
but without the typical problem of precis ion loss by subsequent revi
sions . 

The system is very economical too , because photogrammetric surveys a
lready carried out for other purposes are used , and therefore it is use
ful for updating those areas of the regional territory , where an early ac
tual revision of cadastral mapping is not foreseen . 

2 .  Cadastral mapping 

Italian cadastral maps are available on the fo llowing scales : 
- l : 1 , 000 for town areas ; 
- 1 : 2 , 000 for rural areas . 

In a minor quantity , moreover , 1 : 4 , 000 scale maps ( for scarcely populated 
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and particled areas ) and 1 : 500 scale maps ( for some archeological areas 
or having particular interest ) are avai lable . 

As a whole , the geometric features for some 70 mi l lion particles are in
cluded on over 310 , 000 sheets , the "mean age" of map sheets being 50 
years . 

About three fourths of the whole national territory have an acceptable 
mapping presentation ; digitizing is therefore underway over such an exten
tion . 
Time foreseen for completing such process is 10 years approximately . 

For the 
new maps 
texes of 

remaining part of national territory , the present drawing up of 
is mostly made by aerial photogrammetry . The coordinates of ver
particled geometry and mapping references from stereoscopic mo-

del and integrating measurements on the ground are digitized and filed in 
a magnetic storage . 

2 . 1 .  Digitizing of cadastral map 

Digitizing of cadastral map , formation and use of the consequent data ba
se are carried out through the following stages : 
- input of geometric data ; 
- input of administrative data ; 
- operation of data bank ( updating of geometric and administrative data ) ; 
- use of the data bank ( issuing of certificates , tax levying , . ... ) 

The input of geometric data will only be considered herein ,  which can be 
made by means of a digitizer or a scanner . 

In a most synthetic way the following items have been studied and normali
zed : 

metodologies ,  requests of resolution and accuracy for wich a digitizer 
is used with at least 1/40 mm resolution and at least 1/10  mm accuracy 
through all working line ; 
- printing of checking lists to correct registration errors , if any ; 

computing to transform instrumental coordinates into mapping coordina
tes , by the least squares method and utlizing not less than six orienta
tion points ; 

computing for checking particle areas , whose summing up must correspond 
to the total area as registered on cadastral books ; 

computing for checking and compensation of sheet boundaries , because 
the vertexes of particles on such sheet boundaries must have mapping coor
dinates strictly even to those of corresponding vertexe9 of adj oining 
sheets ; 

computing for compensation of the coordinates of particle vertexes , as 
each particle must have congruous coordinates of both common vertexes and 
adj oining particles ; 

organization and system for data bank , to be achieved by hierarchical 
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levels . 

With regard to the present work , the maximun error affecting the planime
tric posi tion of well defined points on the original maps at 1 : 2 , 000 sca
le resulted to be 40 cm after carrying out various checking measurements . 

3·. Regional photogrammetric map 

The Regional technical map of the Emi lia - Romagna Region is a 1 : 5 , 000 
scale photogrammetric map , with 1 : 13 , 000 scale pictures . In  the territory 
of Greater Rimini Municipality said map has been surveyed in 1986 ( the 
previous photogrammetric survey of the Regional technical map dated back 
to ten years approximately ) .  

The maximum admissible error affecting the planimetric position of well 
defined points is 2 m .  

The grid for the geometric outlay o f  such a map i s  made out of the verte
xes of the I . G . M . I . , Istituto Geografico M i l i tare Ital iano , and also of 
the vertexes of the main grid ,  sub grid and detai l vertexes of the Cada
stral Dept . .  In such a way , the geometric arrangement of the two maps is  
made easily .  

4 .  Updating process 

The first operation to be made is  the drawing up of the cadastral map on 
the same scale as the 1 : 5 , 000 photogrammetric map on polyester film . The 
map drawn up in such a way is overlapped to the photogrammetric paper and 
then the geometric arrangement of the two maps is carried out . 

It should be noted that the first experience , relevant at the moment to 
however only four out of seventyfour sheets planned for the experimental 
program , has stressed 
being made easier by 

a substantial coincidence of the two maps , this 
the fact that the two surveys have even reference 

systems and many coincident linking points , in spite of different timing 
and methodology . 

Should the modification of routing for some water cuorses be excluded , 
the first area being checked has infact not undergone substantial modifi
cations even with regard to crop dividing lines , wich still  run along the 
ancient " Roman centuriation" . 

,/ 
On the other hand many man - made works are obviously different ,  such as 
roads , canals and bui ldings expecially . 

The area in reference has suffered many destructions durig the second 
World War ( the so called Gothic l ine passed there ) and the reconstruction 
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of bui ldings in sligh tly differen t  position in respect of those on the ca
dastral map has been noticed . 

Moreover , an always increasing discrepancy of buildings put into the map 
by successive revisions has been noticed , expecially for surveys carried 
out by independent consultants , enhanced by a suitable simbology . 

In . such case the cancellation of wrong cadastral coordinates is carried 
out , and new digitizing of coordinates is made with a less precision le
vel , by using a photogrammetric map on lesser scale ,  but greater quality 
updating due to more recen t  photogrammetric pictures . 

A suitable simbology is obviously allowing to put in evidence on the map 
the revisions introduced with such a process . 

5 .  Future developmen t 

In each cada stral sheet ,  "reliable points"  have been defined to which any 
surveys entailing map variations  must be tied , both i f  such surveys are 
carried out by the Cadastral Dept . s taff or qua l i fied independent consul
tants . All surveyed data must be made known to the Cada stral Dept . .  

On every "reliable point" a h ierarchical  code is  a ssociated with i ts "re
liability" which i s  from 1 ( maximum , for trigonometric vertices of 1st  or
der ) to 12 ( minimum , for border landmarks surveyed during revision and te
sted by the Cadastral Dept . ) .  

Each cadastral technical  office as been equipped with a computer exclusi
vely used for the operation of "reliable points" ,  storage filing and then 
computing of all main data made known to the Cada stral Dept . .  

In such 
modify 

a way , by means of subsequent  updatings , it will be possible to 
the coordinates with those revis ing elements put in with coordina-

tes originating from photogrammetric maps on a lesser scale . 

N . B. The I�alian cadastre is very similar to the French cadastre. It is a 

tax cadastre with no legal stat us. In large towns , ca,dastral offices 

are working together with private enterprises on the renovation of 

the cadastre for the needs of utility services. Photogrammetric and 

terrestrial methods are applied in these proj ects. 
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AUTOMATION OF ITALIAN CADASTRE 

ACTUAL AND FUTURE DEVELOPMENTS 

Dr . Ing .  Carlo CANNAFOGLIA 
Italian Department of Cadastre 

R o m e 

Pecul iar organizational problems of the traditional register of 
landed property wil l  be overcome by the revolutionary help of 
information technology . The Cadastre is  becoming an efficient 
instrument at the service of the communi ty .  The more s ignificant 
requirements and some of the programs now being developed are 
described here . 

Sommario I problemi organizzativi e gestionali degl i atti catastal i 
possono essere superati attraverso l '  uti l izzo delle tecnologie 
informatiche . In tal modo il Catasto puo diventare un efficiente 
strumento conosc itivo del territorio al servizio della comuni ta .  
Nella presente memoria vengono i l lustrati i piu s ignificativi 
risultati e gl i svi luppi  in atto nel Catasto Italiano .  

1 .  The Rural Cadastre 

The Rural Cadastre was created between 1886 and 1 956 : surveys are carried 
out on a geometric-parcel  basis , estimates made according to quality , 
c lass and rates . It is carried out for c ivilian purposes . It i s  a property 
census to enable the exact i denti fi cation of l and plots . But ,  it is also 
carried out for fiscal purposes by giving geometrical elements of the 
property ( l imits , extension and shap e )  and surveyance elements 
contributing to the fqrmation of taxable earnings ( harvest ,  production 
level and produce )  thus allowing land rating. 

The documents which concur to the formation of the Register for each 
censused Commune and for which conservation has to be carried out ,  are : 

1 )  parcel  map ; 
2 )  a l i sting or index of parcels ; 
3 )  a l isting or file of thei r  numeri cal references ; 
4 )  a l i sting or fi le of the owners . 

As from 1968 storage procedures such as updating administrative census 
documents for land surveyance ( list  of plots , records of thei r  numerical 
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references , list of owners ) have been automated.  Nowadays this  automation 
has been progessively extended to all  the Nation . The present Organization 
is of a central ized model and i t  is bui l t  around a DP Centre l inked by 
teleprocessing to the peripheral cadastral departments . 

The fi les be longing to the different Communes are kept at thi s  Centre . 
Their updating starts with a phase in whi ch the per iphery gives data using 
interactive conversation by phone wi th the Central processing uni t ,  which 
cariies out formal and logical checks . 

Data controls on the fi les are carried out by batch processing procedures 
and errors are detected and reported .  Corrections are then made through 
teleprocessing . Changes are then evidenced ( fl agged)  on listings of owners 
fi les , plot fi les . This data is then sent to the relative peripheral 
offices that update the ir own fi les . 

This kind of organization has many drawbacks though : the great number of 
manual and repetitive j obs , the amount of l ibrary space at peripheral 
offices and finally the compl exi ty of running teleprocessing networks . 

All  this  has led to the idea of adopting a decentral ized but controlled  
organization as opposed to the present central processing organization . 

The fol lowing aims want to be attained by this organization : 

1 )  Obtain a fl exible information system thi s  
modifi cation and impl ementation o f  function and 
w i thout having to revise implemented appl ications . 

would allow for 
data distributi on 

2 )  Pass the updating of cadastral fi les in real time on to the peripheral 
offices us ing appropriate computer appl i cations thus freeing the 
Central EDP Centre of any per ipheral appl ications . 

3 )  Delegate validation of modifi cations introduced to the EDP Centre . Thi s  
would then manage only national histori cal files and preparation of 
certificates when required by the periphery . 

4 )  Allow the Centre to dedi cate i ts own resources to manage and maintain 
appl ication software ; in addition to s tatistical processing , research 
and study processing for a national l ibrary . 

5 )  E l iminate hard copy l ibraries at the periphery and produce visual and 
cert i fied documentation for the publ i c .  This could be carried out using 
vi deo-printers l inked to local process ing units . Furthermore peripheral 
units could be impl emented wi th yet another back-up l ibrary ( COM)  to be 
used in case of sys tem interruption .  

Initial hardware for such a Centre comprises a system using OS/MVS 
operating sys tems with interactive programming ;  and an unattended computer 
for each local unit using a spec i fic system for interactive data 
transmission .  It should be abl e  to cope wi th the data volume contained in 
local files and all modi fications . 

It is expected that such a sys tem should be fl exible enough to achi eve 
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also automation of urban surveyance procedures . There is as described 
below a proj ect now in the study phase that wi l l  foresee : 

- updating to changing national socio-economic requirements ; 

integration of the files of Landed property Register documents with 
automated cartography requirements and fi nally i t  w i l l  provide for 
l i nking wi th the Landed Property Registrars Offices ( "Conservatori e" ) .  

·These offices in fac t  have to ensure the publ icity i . e .  the appeal of 
third parties to judj_cial negotiations connected wi th property . 

Both the Regi strars Offi ces and the Regi sters of Landed Property ( for both 
urban and rural property ) have civil  functions . The first have a probatory 
charac ter ( as they ensure certitude of rights in the property fi eld )  
whereas the second ensure ful l  knowledge of  land ,  as  far as identification 
of building and related owners are concerned .  

The Register o f  l anded property constitutes a ful l  inventory o f  land 
ownership and wi l l  be enhanced by automated data acquisition of those 
elements needed to manage the various aspects it inc ludes . It wil l  then 
mainly have the j ob of guaranteeing the functional i ty of its numerous 
elements : the l isting of property ; systems for property identification ; 
the ir i dentifi cation of a map ; the planimetries of urban property units ; 
the definition and updating of their descriptive parameters . 

2 .  The Urban Cadastre 

The formation of the New Urban Cadastre was brought about in 1939 - its 
aim was multiple ; i t  was to ascertain urban property ownership and 
determine i ts income ; it was also to constitute a general bui lding survey 
and inc lude other urban l and too .  

General l and certification a s  done on a property unit basis further to a 
written decl aration and attached planimetry . 

The documents that l egally constitute the Urban Cadastre for each censused 
Commune on the national terri tory are the following : the fi le of numerical 
references , the ownership fi l e ,  the numerical reference fi l e  pertaining to 
l and maps and other subsidiary documents and necessary c omplements ( maps ; 
certifi cation and c lassifi cation indices ) etc . 

The planimetry for each individual urban property unit i s  not considered a 
l egal document of the Regi s ter but is however fi led and often required for 
indi cative purposes . 

In the present system the procedures for storage of fi les are very complex 
- they are still  mainly manual ly updated on hard copy . 

Thi s  i s  why i t  has been considered a mus t to carry out a study to revise 
the existing urban register system . Thi s  study is  also a imed at defining 
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an automated system of parameters for the attr ibution of land i ncome for 
single declared property units but have not yet been included in the 
census ( assessed ) . 

Furthermore the automati on of the ownership fi les has been implemented 
( mod .  5 7 )  and so has that of the numerical l istings in order to reach a 
local management of the above documents by computer . 

3 .  Cartographical Land Surveyance 

Cartographical production of the ·rtal i an Cadastre also in i ts function as 
a State Cartographic Administration i s  basi cal ly regulated by law n .  3682 
of 1/3/1886 . Thi s  law prescribes "that the extensi on and shape of each 
s ingle property be drawn as well as the various cadastral plots and that 
they be represented by planimetric maps linked to trigonometrical points" . 

In practice maps are produced and updated in the following scales : 

- 1 : 1000 for areas of intensive urban development 
- 1 :  2000 for areas of reduced urban development ( suburbs , for instance ) 

and 
- 1 : 4000 for agri cul tural areas . 

The discovery of the uti l i ty of cadastral maps for c ivilian purposes and 
the poss ibil i ty of making i t  even more functional has led the 
Admin istration to commence actions , that should be adequately legally 
supported ,  to obtain the following results :  integrate surveyance maps with 
data such as altimetry and other information ; recuperate metric precisi on 
of representational geometric information of small parcels of land in 
continuous and dynami c  evolution ; lastly to establ i sh the geometrical 
characteristics of surveyance maps usi ng coordinates . 

Thi s  w i ll be used w i th an automated cartographic surveyance management 
w i thin the chosen c omputer environment .  

Jus t a s  a n  example the various operative phases already established i n  the 
per ipheral management of land surveyance are described below . 

3 . 1 .  For Research - Viewing and Certification 

The first phase will consist  in the research w i thin the existi ng l ibrary 
and by visualization on a screen of the area of map required . Access to 
the l ibrary can be carried out usi ng blocks ( keys ) represented by 
surveyance codes ( Commune - number of map page - numeri5al reference of 
parcel of lan d )  or by topographical definition usi ng l imited coordinates . 

The second phase will  be a screen representation on hard-copy or 
plotter-printer with alpha-numeric data pertaining to the required parcels 
of land ( Commune , map page , plot , coordinates for the vertices , surface , 
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etc . ) as wel l  as the stable reference points next to or within  the 
required area (vertex monography , coordinates ) .  

3 . 2 .  By surveing controls ( surveings ) 

At the beginning videographic and numerical calculus functions wil l  enable  
.one to transform topographic measurements carried out according to the 
coordinates of old and new s ignifi cative reference points . 

In a second phase one wi l l  have an interactive control of these 
coordinates in comparison with the original ones on fil e  and a flagging of 
the differences and of the incongruences . 

3 . 3 .  By file updating 

In the first phase a visualization of p lots to be updated w i l l  take place ; 
then : new dividers will  be introduced and creation of derivative plots 
w i l l  be considered ; following tha t ,  automated calculation of derivated 
plot surface and checking in comparison with the extension of the plot 
originall ly on fi le w i l l  take plac e ;  finally : updating of the geometric 
l ibrary will  be carried out .  

A codification o f  the new elements introduced has been foreseen and the 
corresponding updating of information of an administrative kind will  take 
p l ac e .  

/' 
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THE 1 : 1 . 000 MAPPING OF THE CITY OF MODENA 
OBTAINED BY PLANOALTIMETRIC INTEGRATION OF CADASTRAL MAPS 

Dr . Ing . Giorgi o  BEZOARI 
Institute of Topography , Photogrammetry and Geophysics 

of the Polytechnic  of Mi lan 

and 

Dr . Ing . Carlo CANNAFOGLIA 
Italian Department of Cadastre 

Rome 

In the c omplex panorama regarding the production of large scale maps , the 
interesting experiment currently be ing carried out with the Local 
Administration of Modena is particularly worth noting , if we cons ider i ts 
originality . 

The possible impl ications of thi s  operation have an effect both on the 
sector of technical operations and on that more closely connected to the 
management of the cartographical and information instruments on loan to 
the Local Counc il and Cadastral Administration.  

What we are seeing , then , is  the process of formation of a large 
edited by two Agencies of traditional ly diverse operation 
definite differences with regard to cartographical problems , now 

scale- map 
and with 
united by 

circumstances in a technical , economic and organisational j oint effort . 
The go-ahead for this  experiment dates back to 1980 , when the Modena ' s 
Local Administration communicated its need for a bas ic  technical map , 
updated as necessary , to be used as a data-support for the setting up of a 
local Territorial Information System . 

The inadequacy of the maps avai lable at that time ( reduced to 1 : 5 . 000 
scale as used on Regional Technical Maps ) and their impracticability for 
the purpose s tated above put the Administration in the position of hav ing 
to carry out a careful evaluation of the tools most suited for the j ob .  

Both technical and economic  observat ions directed the cho ice away from 
ex-novo mapping ,  toward the re-drawing of existing c adastral maps to 
1 : 1 . 000 scale by means of an aerophotogrammetrical updating . 

The choice adopted was determined on one hand by the avai lability of 
recently drawn ( 1962 ) cadastral maps of the area under investigation 
( urbanised areas ) ,  and on the o ther hand by the possibi l i ty 9f acceding to 
the information in possess ion of the General Land Office . 

Cons equently the cartographical choice of necessi ty that already adopted 
by the General Land Office , 1 : 1 . 000 , for the representation of the 
relevant territories . 
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These areas , characterised by their urbanisation , cover a territorial 
extens ion of about 3 , 200  hectares and 133 cadastral maps. 

The technical measures that constitute the techn ical background of this 
operation were drawn up by a specially formed committee consisting of 
members of the Cadastral Administration , with a view to guaranteeing the 
necessary connection with the cadastral mapping to be used as a basis and 
.the convalidation of the s tandards to be followed by the Administration , 
aimed at the poss ible use of the redesigned maps . The approach which has 
been chosen refers to an updating carried out by us ing method$_ that are 
now customary in photogrammetry , s tarting from a traditional 
cartographical base of aerophotogrammetrical type , which is kept updated 
by the General Land Office mainly by means of manual interventions , 
outside generally accepted tolerances for such a scale of representation. 

With this in mind , it becomes evident that previously drawn updatings make 
it necessary to obl iterate , in a documented and careful manner , all 
integrations succeeding up to the period of the new drawing . 

Als o ,  the information traditionally contained in cadastral cartography 
needed an integration , both with regard to al t imetrical data ( inserting 
both land dimens ions and the eaves of bui ldings ) and to an enrichment of 
descriptive details. 

The specifications that regulate the drawing up of the map in question do 
not generally differ ·from those adopted for large scale cartography . The 
specific details serve to regulate the areas where this initiative differs 
from the traditional methods. 

With regard to sheet-format , no innovative elements were introduced and 
the cadastral findings were maintained ( close perimeter maps ) . 

In  addition no previsions were made for topographical framing operations , 
consi dering the intrinsic  characteristics of this initiative ( the updating 
of already existing maps ). 

Differing from usual procedures - which 
shooting - the initial phase for the 

includes the photogrammetrical 
attainment of planoaltimetric 

integration foresees an absolutely accurate planimetrical orientation of 
the models , carried out through 8 support points , identifiable in the 
model in question and characterised by the edges of bui ldings or obj ects 
clearly vis ible on the photograms , with a checking of data to be rejected 
as they show up on the single support points. 

Before passing to the res toration phase and therefore to the drawing up of 
the map , the support points of an al timetrical type are drawn out , their 
d imens ions taken from the line of geometric levell ing for the urban zone 
of Modena , adopting the usual tolerance values. 

With regard to restoration , there is no need to dwell  upon the procedures 
to be followed and the precision to be satisfied ,  as laid down in the 
spec ifications , as these also are as normal . 
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Finally , it should be noted that the indications relating to graphic 
representations are substantially similar to  those normally in use  by the 
General Land Office administration , The us e of the cadastral maps suppl ied 
by the Local Office of Cadastre of Modena and used as support to the work 
of planoaltimetrical integration has brought about several problems , 

In particular , the original maps on toughened paper that gave good results 
.in the feasibi lity studies carried out by the contracting company , would 
have entailed if used the compl ete re-des ign of the updated maps , with 
related extra economic burdens , 

Consequently the operating choice was for the use of copies of the 
original maps on translucent material. 

This decision , however , did not have equally appreciable technical 
acceptabil i ty ,  in the sense that the translucent maps were not a faithful 
copy of those on toughened paper , which showed up in a lack of homogeneity 
in the al timetrical representation and even,  from time to time , in the 
making of parameters , 

In order to avoid such inconveniences , operating procedures were set up in 
a form partially modified from the initial technical standards of the 
specifications , with regard·, among other things , to the possibility of 
following the orientation of each model in separate phases , map by map. 

With regard to the cooperation between the Local Government of Modena and 
the General Land Office Administration for the drawing up of the 
above-described mapping , one of the objectives to be attained is that of 
des igning the man in numerical form , therefore manageable through 
elaborative procedures , with a view to : 

- allowing for a complete treatment of all cadastral information 
( geometrical and that relating to administrative censuses )  in a 
computerized form wi thin the local technical revenue office ; 

- us ing the map as an information base of direct relevance to the Local 
Council , as a general regulator , toponomy , and for zoning ( subdivision 
of the territory into quarters , blocks , lots , etc. ) , thus defining a 
strict logical interconnection between communal and cadastral files by 
means of an one-to-one punctual correspondence on the territory . 

On a purely cognitive level , we would recall the acts officially 
constituting the Italian General Land Office , upon which updating 
operations are carried out : 

1 )  the particel map ; 
2 )  the l ist or file of the particles ; 
3 ) the register or file of items ; 
4 ) the l ist or file of owners . , _,, 

Procedures inherent in conservation , that is , the updating of census 
administration by the General Land Office the list of particles , 
register of items , l ist of owners - has been progressively computerized 
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s ince 1968 up to the point of covering all  of the national territory . The 
c adastral map was put into numerical form , in its current state , only in 
l imited pieces of territory . 

Because of 
the space 
complexity 
difficulty 

a strong tendency towards manual operations , the extension of 
devoted to files in non-central offices , together with the 

of running c entralized teleprocessing networks this  
increas ing as  they expand - makes it  now essential to  pass from 

the level of an organisation centred on elaborative resources , as current , 
to that of a decentralised organisation run at the level of a provinc ial 
technical revenue office for cadastral files of territorial competence .  

These considerations also  conceal the need that l arge quantities of  
information be  made available both to  the General Land Office 
administration and to the local territorial agencies . It  is  currently very 
difficult to make use of these , and results are uncertai n ,  and their ful l 
potential wi l l  only be reached if they are reconnected - homogeneously for 
rapid access , to the cartographical base . 

We can identify a prime example in the cadastral fie ld , where the 
diversity in updating times for the acts ( extremely varied , for example ,  
in the cases of the New Urban Bui lding Land Office and the New Ground 
Office ) has unfortunately made it necessary in some provinces to divide 
the cartographical representation , creating very serious obstacles and 
inconveniences to trac ing and using fi l e  information . 

Therefore a new evaluation of c adastral information w i l l  wi thout doubt be 
brought about by the reordening and reorganisation of the fi l es , 
espec ial ly by the prospect of their being run in a reun i fied and 
computerised manner . 

In thi s  l ight , we should call  attention to the fact  that cadastral 
cartography , supported by other dat9 collected administrative ly and by 
means of censuses , may be read at various levels , a few examples of whi ch 
are l i sted below.  

- Administrative level 
Cadastral cartography , hav ing the authority of official  documentation , 
and due to its scale suitable to the finding of adequately preci se 
metric information , is the basis for the determining of surfaces within  
the c ompetence of territorial agenc ies ( Municipalities , Provinces and 
Regions ) ,  and of the areas of publ ic  waters and streets . Thus , we can 
eas i ly deduce its importance in administrative affairs . 

- Geometric  level 
A cadastral map graphically represents fixed properties with earning 
c apac i ty ,  both spacially and rec iprocally with the territory� 

- Economic level 
A particle perimeter may be of phys ical or conventional origin ,  and in 
the l atter case , we must underl ine the distinction put into effec t 
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through the identification of earning capac i ty of a property coded 
according quali ty and class . 

- Legal leve l 
The cadastral particle may originate s imply from a different pos i tioning 
of the property with regard to r ights of ownership ( d ifferences among 
owners , other conditions be ing equal ) .  The val idity of thi s  aspect , on 
an operat ional level , is exc lus ively l imited to connections between 
property and user of the income in question , in other words the owner , 
as far as taxation i s  concerned .  

The importance o f  cadastral information therefore i s  clear in the setting 
up of anyone working on the terr itory , not only on the basi s  of abstract 
concepts , but w i th a view to a more complete v ision , both on qual i tative 
and quantitative levels , with regard to economic  and social activities on 
the particular terri tory . The data that can be found have a determining 
role in the selection of expansion areas and i n  procedures for 
dispossess ion and the calculation of relevant compensation . 

The cadastral map , precisely because of its r igorous geometrical 
charac teristics and scale of representation , can also provide an 
irreplaceable support to the territorial local isation of serv ices and 
activities . 

The study of the urban framework of c i ty centres worked on cadastral maps 
with a view to bui lding recovery or to identifying on variations in fixed 
properties , connected to the carry i ng out of i llegal construction , is only 
one recent example of the importance of cadastral data for the execution 
of the law ( i dentification of the owners of properties for administrative 
purposes ) .  

There i s  also a growi ng interest in the use of maps in the form of an 
exc lusive technical elaboration . For example , munic ipal agenci es are 
becoming more and more aware of the need for a more rational and more 
satisfactory running of technical workings in the cities , of the formation 
of appropriate fi lings of a cadastral type to aid the identification of 
works in the territory , and of an adequate inventoried descr iption of 
these . 

The lack of thi s  type of i nformation i s  heav i ly reflected in the costs of 
maintenance work , especially with regard to vertical expansion i n  urban 
centres ( underground railwaya , underground distribution networks , etc . ) .  

The use of cadastral maps in updated form as numerical cartography bas is 
to the running of other municipal aspects fi nds a valid support in the 
fact that the Land Office administration has defined a geometric , 
cadastral data base organised according to a logically le�el led structure , 
where each piece of i nformation may be acquired and used autonomously . 

To these levels of cadastral geometry ( for example , the borders of map 
sheets , land particles , streets , waterways , etc . ) we can add other levels 
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representing knowledge 
quantitative basic , 

of the territory , 
not represented 

either on a 
in cadastral 

From the specific experience of the Local Administration of Modena , the 
poss ible added provisions are concerned with :  

- altimetrical information expressed through level curves and stated 
points ; 

morphological characteristics of the land in the form of escarpments , 
hills , etc . ; 

- archi tectural differences among different groups of buildings ; 

- identification of publ ic green belts and representation of high-trunked 
plants . 

The geometry that charac terises the i dentified areas should be added to 
these cartographic points , with a v i ew to the management of the territory 
from an administrative point of v i ew ,  such as : 

- area or district ,  

- census section ; 

or from a more purely technical , soc ial or economic viewpo int , such as : 

- blocks , 

- lots , 

- wings . 

The i dentification and definition of such areas as a continuous uni t  of 
complete cadastral particl es is of fundamental importance ,  in order to be 
able to assimi late these territorial agencies into the continuity of a 
cadastral map , thus making poss ible an unambiguous relationship between 
communal files and corresponding cadastral ones . 

F inal ly ,  it should be underlined that the updating of basi c  mapping , a 
uniting of differing functions , mus t  be demanded from the agencies which 
have , institutionally , the burden of managing single fractions , whose duty 
is to maintain each unit as far as data bank structure is concerned on an 
autonomous level , organised and made up according to the individual needs 
of the managing agencies . 



�111rrv. 

- 17 3 -

R[CONCILUTION or GROUND AND AIR SURVEYS 
4 U.K. PERSPECTM 

Peter r . De.le 
Depe.rt.ent of Laild Surveying 
North Ee.st London Polytechnic 

In aost countries , cadastral surveying has traditionally 
been based on ground survey aethods .  ttodern photo
grauetric techniques are now capable of producing 
accuracies equivalent to,  or at tilles better than the 
overall accuracies obtained by ground surveying. In the 
aaintenance of a cadastral system., both groum and air 
survey techniques 118.Y be used .  Ideally the standards of 
accuracy should be colq)8.tible. In practice , this is often 
not so . It is therefore necessary either to adjust the 
aeasureaent data , or to store the raw data in a data base, 
along with an assessaent of their quality. This paper 
exaaines the problea and outlines how a partial solution 
can be f ound .  

1 . Introduction 

rroa the earliest tiaes, cadastral surveyinq has been dependent on 
ground surveying to record the liaits of each property. Early 
atteapts to introduce photograaaetric aethods failed because of 
their relatively high costs and lower accuracy in COJll)8.rison with 
groum aethods . Today techniques exist which coapete favourably on 
both counts . Ground survey is aost suited to s:aall tasks , whilst 
photograaaetry coaes into its own when the techniques of aass 
production are needed . 'nle unit cost f or f ixing an individual 
property corner beacon is largely dependent on vhat in production 
teras is referred to as the econoaies of scale - the aore the nuaber 
of points which are coordinated, the aore cost effective will be 
the use of photograuetric techniques. In cadastral surveyin;i, 
photogranetry will never coapete with groum aethods when only a 
f ew points are to be recorded - f or instance in subdivision work . 
Likewise it has no contribution to :make when settin;i out new plots 
although it aay be of help in the design stage. It can, however , be 
used to density control as well as to survey individual boundary 
beacons. In teras of accuracy, ground survey, though capable of 
aeasuring with high precision, tends to produce results which are 
less hoaogeneous than photograuetry. The latter , given air visible 
aarks of the appropriate size , suitable photography, f irst order 
analytical plotters and aodern coaputing facilities , can achieve 
precisions of the order of a f ew centiaetres . 
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Whilst such accuracies are possible , there are many circumstances 
under which they are not in practice achieved . The precision of 
photograuetric work depends upon many factors , the most important 
of which is the scale of the photography. Assuming that the size of 
the air visible ground marks is compatible with the scale of the 
photography, then the smaller the scale ,  the lower the precision of 
measurement . but the cheaper the unit costs of production. Economic 
pressures f orce many organisations to work to the minimum stande.rds 
of accuracy and precision necessary f or the j ob in hand . In reality 
there is a dif f erence between what is theoretically possible and 
what ,  certainly in the current United Kingdom economic climate,  is 
justif iable within the resources available . 

2 .  The Problem of Reconciliation 

This paper is not concerned with the merits or otherwise of one 
method of survey as against another .  I t  is  taken as axiomatic that ,  
given adequate resources , each technique i s  capable o f  producing 
accuracies that are adequate f or cadastral purposes . The paper is 
also not concerned with whether existing standards meet  the 
necessary and suf ficient conditions f or the sound operation of a 
cadastre , though it is concerned with how these standards are 
expressed . The prime f ocus of concern is the fact that new surveys 
are of ten to higher standards than previous surveys . As a result , 
new surveys must be down-graded to f it the old ,  or the old surveys 
must be up-graded , or some compromise between the two approaches 
must be f ound . Given the coordinates of two property beacons held 
in a data base to a precision of a decimetre and a measure of the 
ground distance between them to a centimetre , should the higher 
precision be ignored or the coordinates in the data base be revised? . 
Should a cadastral plan show measured plot dimensions more precisely 
than can be computed f rom the coordinate values ? 

At the recent Conf erence of Commonwealth Surveyors ,  Furmston 
referred to the changing concepts inherent in the new technologies , 
such as in the Global Positioning System, and wrote ( 1 ) : -

" . .  the conventional wisdom, no doubt fuelled by historic limits to  
the parameters which could be  measured , lays great stress on the 
accuracy of bearings and relative distances . Over cadastral 
distances these accuracies cannot be attained by absolute 
positioning methods ,  a factor which has also inhibited the use of 
photograWlletry in numerical cadastre . "  

The problem is of course neither new nor unique to Europe nor to the 
relationship between ground survey, photograuetry and the cadastre . 
The need f or reconciliation can arise specif ically in the context of 
ground survey alone . Textbooks have been written dealing with such 
matters as " the Order of Importance of Conf licting Title Elements"  
and "Control of Conf licting Elements Within a Subdivision" ( 2 ) . 
These have tended to produce rules whereby each problem can be 
solved on an individual basis without interf ering with any/adj oining 
land parcels . They do not solve the more general problem. 
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The need f or reconciliation can stem f rom the poor quality of old 
surveys , some of which may have been undertaken more than a century 
ago ;  or f rom priority being given to the actual location of corner 
beacons in the ground in precedence to measurement inf ormation. In 
the English speaking world this is described as "Harks bef ore 
Heasurem.ent , Pegs before Plans " and results f rom the acceptance of 
occupation rather than mathema tics in the redetermination of 
boundaries . 

Hore recently the problem has arisen with conventional ground 
control surveys . Under tradi tional land survey practice ,  the 
surveyor worked f rom the whole to the part ,  adjusting the secondary 
surveys to the primary, the tertiary to the secondary and f ourth 
order to the tertiary. The quality of each stage of the survey used 
to be designed t or consistency so that lower order surveys were 
undertaken to lower order accuracy. With modern electronic diste.nce 
measurement , the quality of measurements is now of ten much higher 
than the quality of the control to which it is to be adjusted . 
Photogram.metrists recognised the problem a long time ago and simply 
adjusted their surveys as a best mean f it to the control . A f ield 
surveyor ,  running a traverse between two major control stations , 
will still attempt to adjust the work f or consistency, holding the 
higher order control station coordinates as f ixed . In so doing , good 
quality angle and distance measurements will be distorted to conform 
with a long established principle . For mapping purposes , the 
distinction between the observed and adjusted quantities may be no 
more than academi c .  For engineering and , more particularly f or 
cadastral purposes, the distinction may be of vital signif icanc e .  

The problem i s  also beginning t o  arise where graphic data are 
digitised and the resulting coordinates are held in a data base . · In 
the United Kingdom, for  instance ,  the declared intention of the 
Ordnance Survey is to work towards a scale f ree data base .  Although 
there is some uncertainty as to what this means , one view is that 
the coordinates are as accurate as the values quoted . Thus it known 
to a c entimetre,  the values will be quoted to a centimetre but if 
known only to a decimetre they will be quoted to one decimal place 
of a metre . At present , when maps at 1/  1250 scale are digitised , 
the coordinates are held to a ground equivalent of 5 cm; for the 
1/ 2500 series the f igure is 10 cm. Since the plottable accuracy is 
in each case less precise , there is a degree of unrealism. Be that 
as it may, a problem arises when ground survey measurements are 
linked into the data base for coordinates can then be produced with 
a nominal precision of 1 cm. How should the diff erent standards be 
reconciled? In the long term it may be possible to resurvey the 
whole country and upgrade every coordinated point to a centimetre 
accuracy - which is an al terna ti ve meaning to the phrase "a scale 
f ree data base " .  No-one in their wildest dreams believes that this 
will happen so how should the data base be structured? 
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3 .  Land Title Surveys in the U. K .  

The answer to such a question must he put into a context.  In most 
countries , the greatest demands f or precision come f rom engineering 
surveyors and f rom those concerned with the ownership of real 
estate . Cadastral surveying , as known in mainland Europe ,  does not 
exist in the United Kingdom. None the less , in the urban areas of 
England and Wales , State guaranteed titles are available to those 
whose property has been registered . A similar system is being 
introduced in Scotland where at present , unlike in England and 
Wales , there is a comprehensive register of deeds . Both systems of 
title registration use the Ordnance Survey large scale plans as a 
basis f or their property descriptions . Boundaries are mapped to 
graphic standards only, except in very abnormal circumstances .  
Properties are currently subj ect to a tax known, as the rates , which 
has some parallels with the European f iscal cadastre .  Ordnance 
Survey maps are used to locate the land parcels.  The rating system 
is ,  however ,  being phased out and will be replaced by a poll tax . 

The land title system in Engiand and Wales works on what are known 
as general boundaries.  The State does not non,ally guarantee 
whether the precise line of a boundary is one side of a f ence or 
hedge ,  or the othe r ,  or down the middle .  The reconciliation of 
numerical data therefore causes no legal problem. In the urban 
areas , the supporting plans are at a scale of 1/ 1250 . There are 
about 50 , 000 map sheets at this scale and most were produced 
photograuetrically.  In the rural areas there are 150, 000 sheets at 
a scale of 1/ 2500 . These were originally drawn on the Cassini 
projection hut as a result of the Davidson CoDittee Report in 1938 
( 3 )  it was decid ed to convert them to the national grid which uses 
the Transverse ?Iercator projection. This " overhaul " operation took 
some 50 years to complete using , in many cases , rectif ied aerial 
photographs . For both series , map revision is carried out on a 
continuous basis . Thus if a new property is built and the title to 
the land is to he registered f or the f irst time , the Ordnance Survey 
will immediately carry out a survey of the plot f or the Land 
Registry. In urban areas it is generally uneconomic to revise the 
.maps using photogramm.etric methods ·and hence ground techniques are 
used . Fortunately the quality of the original surveys is, generally, 
good . In rural areas,  the quality of the overhauled maps is,  
however ,  such that reconciliation of new surveys with the existing 
records is dif f icult and in due course new surveys will be needed . 

J.l though graphic standards of accuracy meet most practical 
requirements ,  there is a move towards a numerical system through map 
digitising . In future all graphical map data will be held in 
digital f orm. These data wil l  need to be revised using either f ield 
or photogramm.etric methods .  It is of course always possible to 
carry out a resurvey, plot the amendments and then to digitise the 
resulting graphic .  Such an approach has the advantage of  
consistency in the data bas e .  Given automatic methods o f  f ield 
survey data capture ,  with coordinate values available to higher 
precision, it is not a very e f f icient approach.  



- 177 -

4 .  Land Intormation Systems 

The need to reconcile data that have been captured to dif f erent 
standards is becolling aore acute with the development of land 
infor:aation systeas . Here there is a need to place a wide range of 
independent surveys on a unified spatial base . In many countries , 
surveys have been coapiled separately, f or instance cadastral 
records aay not integrate with topographic ,  whilst the records of 

· underground services such as buried gas , electricity, water and 
· sewerage pipes are seriously def icient . In theory there is no need 

f or this problem to arise since given good survey control and good 
basic mapping , all elements can fit together .  If that had happened 
in the past ,  there would be little interest in land inf oraation 
systeu today - they would siaply be taken f or granted . As it is ,  
in mny countries,  land records do not f orm a coherent whole and 
lilli ted resources are available f or resurveying and remapping . The 
existing records,  however deficient , will f or. the basis of most 
land inforaation systems and will only be replaced by good quality 
new surveys bit by bit as aoney and :aanpower becoae available . 

Hore significantly, cost benefit studies have yet to show the value 
of high precision, high quality mpping. In aany countries , 
adllinistrators and f inanciers are reluctant to allocate resources to 
an exercise where the up-front costs are high and the returns on 
investaent are long tera and possibly only :aarginal ( 4 ) .  In the 
United Kingdoa, there has recently been an enquiry into the handling 
of geographic intonaation. Known as the Chorley Report ( 5 ) ,  it has 
:made a series of recolllD.endations to speed up the digitising of the 
Ordnance Survey :aaps but cautioned that "should a more rapid 
prograne result in extra funding being required this should be 
f ound by the 118.in users " ( 6 ) .  The doainant user group is that 
concerned with the utilities ( such as the water , gas and electricity 
distributors) who are prepared to sacrifice precision for a speedy 
resolution to their digital mapping problems . From a geometrical 
point of view, inconsistencies in the data will be inevitable , at 
least for decades and possibly f or centuries .  

5 .  Standards for Data �Y. 

The reconciliation of surveys undertaken to differing standards aust 
be seen in the context of hov those standards are defined . In aany 
countries , the accuracy of a cadastral survey has traditionally been 
expressed as a proportional error , f or instance 1 part in 10 000. 
This relates to the accuaulated bearings and distances of the 
boundary lines around a parcel of land and was adopted because 
surveys were often undertaken as a traverse around a plot . Such an 
expression has little meaning in photograuetry where the the size 
of the error ellipse around any point is a 11.ore relevant measure .  
As  a coapromise, the accuracy of  a ground survey may be expressed in 
teras of the agreeaent between coordinate values when a boundary 
beacon is f ixed froa two separate control stations . 
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In the National Transf er Format recently proposed f or the exchange 
of digital map data in the United Kingdom, it is stated that ( 7 ) : -

" Ideally, positional accuracy should be calculated on the basis of 
standard error , circular error or other established technique , and 
expressed in terms of metres on the ground to make it  independent of 
scale .  

· Such an expression may only be valid at the database or section 
level ,  in which case it can of ten be related to a scale , such as 
1/ 1250 . The use of scale as a method of stating positional accuracy 
is acceptable provided that the accuracy implications are clear .  It 
has advantages ,  in that the same statement of scale can also be used 
to convey inf ormation about generalisation and interpretation rules 
applied during data collection" . 

In the proposed f ormat ( 8 )  the data record should include X_Coord , 
Y_Coord , QPLAN, (Z_Coord , QHT) where QPLAN is a single alphanumeric 
character showing the planimetric data quality by reference to the 
means of data capture and QHT (where heights are included in the 
record ) contains the equivalent inf ormation for  the height 
determination. This allows f or every point to have an indication of 
its quality, but only in terms of the means by which it  was 
surveyed . It does not resolve the problem of def ining the accuracy 
of each individual point . The problem also exists in photogrammetry 
where standard errors may be used to def ine the overall quality of 
the work but the reliability of the distance between pairs of 
individual property corner beacons may in practice be inconsistent 
with ground measurements .  A ground survey traverse i s  eff ectively 
self checking but the quality of any individual photogrammetric 
measurement is only partially related to  adjoining points ;  in 
photogrammetry there is no independent check on whether the operator 
placed his f loating mark correctly on every ground point . Hence 
quality controls over the accuracy of every individual measurement 
are dif f icult in photogrammetry. 

6 .  Towards a Solution 

In an ideal world , all data would be consistent and to a high 
standard of accuracy so that all users , even the most demanding in 
terms of accuracy and precision, could take advantage of them. The 
inconsistencies discussed above would be avoided by having high 
quality surveys to high precision. The scale t ree data base would be 
a reality. Some countries , such as Switzerland ( 9 ) ,  appear to be in 
the enviable position of being able to justify resurvey to such 
standards . The United Kingdom is certainly not such a country. The 
upgrading of the basic survey fabric will be a slow and agonising 
process . There are many more urgent calls on the national resources .  
Thus the choice is either to lose the quality of good survey 
measurements to conform with the principle of consistency or else to 
store the raw data in an archive , f lagged to indicate its quality, 
and to hope that one day advantage may be taken of it-: The latter 
course has its own cost in terms of long term data storage .  It is 
however the only solution at present on o f fer .  
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Discussion after the conference of Mr . Dale 

"Scalefree data base" is another word for digital data base 
because no scale reduction is applied. 

So you would accept digitized data of 1 in 50'000 provided 
that you say it came from 1 in 50 ' 000 ? 

You always have to attach a label to the accuracy. Earlier it 
was presented it in figures that meant that you s hould not 
reduce it to a shorter distance on paper. 
The anglosaxon system is very different from ours with a l l  
these relative accuracies: one in 10 ' 000, one in 50'000. 
But I think it is not true, even in your own interpretation 
the higher order (first order) network has a higher accuracy 
as long as you talk about relative accuracies. 
In terms of absolute accuracies , as we talk about coordinate 
accuracies , that is different. A lower order point does not 
have a higher absolute accuracy, it is only correlated with 
its neighbours and therefore distances are more accurate in 
absolute terms. 

In some countries the specification for cadastral survey is 
one part in 10'000 for closing traverses. If you do not close 
on the first trip point, then you go on to the next one and 
provided you go on long enough you wil l  find a point in the 
end where you can close with one part in 10'000. It is not a 
satisfactory way of expressing it. 

For a l l  practical purposes only relative accuracies are re
quired as long as we stay in one sytem. 
Trouble comes up if we use photogrammetry because it is an
other type of measuring system with another internal geometry. 
Or,  if we wan·t to join 2 cadastral systems we also need abso
lute accuracies. 

But with modern technology we input data f rom a l l  sort of  
sources. 

The new tolerances of the Swiss cadastral survey define only a 
relative precision. It corresponds to the half  axis of the 
error ellipse expressed as relative precision to the next 
point. 
This is our only definition for precision ; in earlier  times , 
we did not have any for triangulation points,  we had only tol
erances for polygon points. The topographic service made the 
triangulation and nobody was allowed to interfere with the 
polygonation, so it was an internal question which precision 
should be achieved. 

I f  this is true for adjacent points , would you accept that the 
next point was at the other side of the lake ? 

For triangulation, yes. 

Is it totally independent of distance ? 
So it applies to points 10 m apart or maybe 10 km apart ? 
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The error between these 2 points is more or less proportional 
to the distance. This comes almost down to 1 part in 10'0 0 0 .  
The difficulty is that these prescriptions are a mixture and I 
think that it will be difficult to apply them to photogramme
tric measurements. 
Photogrammetry is a different measuring system, you obtain a 
very high relative accuracy in one model, but it will greatly 
lower if you go from one model to the next one. The discon
tinous accuracy properties make things complicated. 
What do you do with the combination of "more accurate " and 
"less accurate" data ? 
From the standpoint of adjustment theory, there is no problem. 
If you have independently measured points and suddenly you 
find a more accurate distance between them, you can shift them 
relative to each other. The trouble starts if you do that once 
again, because now the 2 points are correlated and eventually 
you wil l  have to adjust the whole network. Now your system is 
getting correlated. This can be done on a computer but the 
question remains : is it worth doing it so ? 

Can the methods we heard about be also applied in developing 
countries or should there be completely different solutions ? 

The crucial question is ressources. Not only money, but also 
time, equipment and manpower. 
The problems are very urgent and the populations in those 
cities are increasing rapidly. Partly this is provoked by an 
increasing birthrate, partly by the influx of people. These 
countries have no time for a complicated solution. Their prob
lems are not far away from those of utility companies who want 
a quick and cheap solution. But if you go for that, you will 
need to produce a better solution in the future. 
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REALIZATION OF CADASTRAL RENOVATION. 

John Krtiger 
Matrikeldirektoratet , Copenhagen 

Cadast ral renovat ion is a necessary , but very great task . 
The European cadas tres seem to move towards mul ti-purpose parcel 
based land information sys tems . 
I t  is  therefore found essent ial to speed up the process of con
vert ing analogue maps into digi tal map bases . 
In the paper a brief comment is given to some of the problems 
whi ch are going to be treated during the session . 
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Introduction. 

The real izat ion o f  cadas tral renovat i on will  of course follow the lines 
defined under the conceptual aspects . 

The cadas tral sys tems are by nature conservat ive and the legal aspec t s  may 
be cons idered as a drag upon a quick developmen t of the old sys tems . 

. I t  seems a fac t that the greater tradi t ion a coun try has in  cadas t ral map
ping ,  the greater are the problems in  changing the sys tem. 

However mos t  o f  the European cadas tres seem to  be moving towards mul t i 
purpose parcel based land informat ion systems . 
Thi s  is  so because cadas tral informat ion is  playing an increas ingly impor
tant role in  planning and admini s trat ing modern soci ety , as i t  i s  a key to  
combining informat ion from a lot  o f  di fferent sources , among whi ch a great 
many have no graphical reference of their  own . 

Vays of cadastral renovation . 

A mayor obs tacle for most count ries is  to convert  the map informat ion from 
the plane-table measured island maps which have no relat i on to the nat io
nal grid and which have only few or none measuremen ts  available . 

The bes t way no doubt i s  to perform a terres trial or pho togramme trical re
measurement ,  bu t that  requi res a lot  of t ime for the f ield ac t i vi t ies . I t  
gives high quali ty maps , but the cos ts and the t ime consumpt i on are cons i
dered too high . 
Consequent ly the use o f  this method is decreasing .  

As mos t of  the European count ries have n o  financial means to  complete the 
trans fer in the men t ioned bes t way wi thin a reasonable peri od of  t ime ,  
d i fferen t cheap solu t i ons t o  the problem o f  conver t ing island maps into  
frame or d igi tal maps have been performed . 
Orthophot os and topographi c  base maps have been used success fully in tack
ling the problem . 

Interac t ive graphi c  sys tems have made i t  possible for cable and pi peline 
companies t o  relate all regis trat ions concerning the cables and the p ipe
lines to  their basemap and thereby perform the adminis trat ion and the sur
vei llance of  the lines by means of  the work s tations . 

In some count ri es this has put more pressure on the demand for the produc
t i on of  an off ic ial boundary element to the sys tem . 

However , the interac t ive graphi c  sys tems also imply possible means for 
s peed ing up the procedure for producing digi tal cadas tral maps . 

In this  respect  i t  i s  essent ial to remember that the prec1s1on require
ments  of  many map users are lower than the ones necessary for the cada
s t ral regis trat i ons . 
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A lack of  qual i ty in  the lat ter may be me t by in troducing the concept  of 
dynami c  mapping . 

There seems to be common agreement among the coun tries of  Europe that con
cerning the realizat ion of cadas tral renovat ion i t  is essen tial to give 
priori ty to the control ne twork . 

The control network. 

A s table and permanent  ne t of control points represen ts an absolute neces
s i ty for any cadas tral renovat ion and for the subsequent updating of the 
sys tem as wel l .  

The accuracy s tandards of  the point  determina t ions are varying from coun
try to coun try , assumingly dependen t  on the kind of cadas tral sys tem and 
the class of land in ques tion .  

The s tandards are varying from +/- 2 cm  to +/- 10 cm . 
I t  is recogni zed as being essent ial to have only one reference sys tem for 
all surveys . 

The control points there fore have to be marked in a visual and secured 
way . 

As regards the physical marking of con trol points the use of  probes will  
probably be more common . A probe is a circui t with a certain frequency 
cas t in a tube of polye thylene . If the probe is placed down to abou t one 
meter below the surface of the ground , i t  is poss ible by means of � spe
c ial de tector to seek out i ts ver t i cal axis wi th an accuracy of dbout 1 
cm . 

The advantage of  such probe marking is that i t  is no t eas i ly 
road work and that i t  can furtheremore be seeked out even 
i ce ,  mud or alike cover the ground . 

los t during 
when snow , 

In the mul t i-purpose cadas tre the collect ion of  data is likely to be done 
by several users of the sys tem i .e .  surveyors , municipal authori t ies , 
p ipe-line companies e t c .  

I t  is there fore t o  be recommended that clus ters of points in  the reference 
sys tem are vis i ble and direc t ly access ible or anyhow eas i ly accessible ,  
for example corners o f  houses , sewer lids (signalized ) e t c .  I n  other 
words the sys tem has to be made as user- friendly as possible .  

The point  determinat ion is done e i ther by means of an appropriate analy t i 
cal-aero triangulat i on with  add i t i onal parame ters or b y  means of  terre
s trial me thods . 

The si tuation today . 

My main impression of  the s i tuation today is 
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- that cadas tral renovation is regarded as a necessary but very great task 

that great effort have been and s t ill  is spent on convert ing the wri t ten 
records of  the cadas t re into edp and to build up sys tems t o  handle those 
data,  

- that also great effort is  spent on building up datafi les whi ch can serve 
the purpose of automat ing the surveying and mapping data for example :  

Point data f i le consist ing o f :  
- general point  data 
- posi t ion data 
- point  remarks 

Planimetric  data f iles 

Observat ion data files 

Those data f iles are considered as needed for the running of a modern ca
das tral sys tem and is a big s tep towards the digi tal cadas tral map as 
par t of a fully automated system . 
Realizat ion of cadas tral renovat ion is carried out in all the count ries . 
I t  will be interesting to learn more about i t  during this session . 

Copenhagen september 1987 . 
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consists of 

Qi � 

� 

<· '')lt.i'!-, 7,v{ �.,.'?! 
9 .. 

Main qual ity 

The reg ister 
2'500'000 parcel numbers 

M a p s  
1 5'000 sheets 

Measurements 
1 '000'000 measurement 
sheets 

Covers the whole country 
Covers all properties 
(2'000'000 units) 
Is kept up-to-date every day 

CADASTRAL MAPS 

Since 1 884 covering the country 
«Daily updated» 
Index-map for the system 
Key to the measurements 

Scale 1 : 4'000 ? 
1 : 1 ? 

The use of the cadastral map 

For cadastral purposes : 
Maps combined with measurements 
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TODAY : 

PARCEL REGISTER 
2'500'000 parcel numbers 

- CADASTRAL MAPS 
15'000 sheets mostly 1 :4'000 

MEASUREMENTS 
related to boundaries (2'000'000 files) 

- THE REGISTER OF CONTROL 
POINTS 
approx. 360'000 pts increasing by 7'000 pts 
per year 

BUT : 

SPECIAL PROBLEM 

« Island maps» not  related to national 
grid 

Plane table survey 

Best accuracy = accuracy of measurements H O W 

For non-cadastral purposes 
Maps without measurements 
Best accuracy = accuracy of the map 

Consequence 
NEED FOR BETTER MAPS 

do we in the simplest possible way 
relate the « island maps» to the na
tional grid 
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Begun In 1 979 , the Bornholm-projecl had its 
start ing poi nt i n  pure ly manual working 
methods, but these have been successively 
extended in the direction of digital methods 
along with the progress of the production. 
In connection with a pilot-project concerning 
establishment of digital cadastral maps, the 
Bornholm-project forms the basis for the 
mapping policy of  the cadastral department. 

BORN H O LM 

PI LOT- P R O J ECT 

Drafts men 
Technical maps 
Air photos 
Orthophotos 

One of the aims was to investigate the use of 
orthophotos for the rectification of the cadastral 
maps. 

In th is process, the draftsmen normally use 
technical maps in combination with measure
ments from the archives. But they are very often 
forced to consult the aerial photographs in  
order to interpret the significance of  the situa
tion shown on the technical maps, 

The introduction of orthophotos for the job im
proved their situation and was a great success. 

BO RNHOLM 

Production-costs for different types of 
maps, October 1 984. 
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1 10 55 40 60 20 1 0  5 kr./ha. 
200 1 00 75 1 1 0  35 20 1 0  % 

The prices are only to be used in case of 
large coherent mapping jobs in open rural 
areas. 

The first column solely represents the own 
expenses of the cadastral department  
making a proper cadastral re-mapping. 
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BORNHOLM - PROJ ECT 

Formular example : Price pr. orthophoto (1 984) 

Md + Bd x (1 00  - S%) + M + W 
C x D  

Md Depreciation (in Danish kroner) on the basic Main products (air photo-
graphy, etc.) 

Bd Depreciation (in Dkr.) on By-products (elevation data base etc.) 
C Number of sold Copies (per annum) 
D Depreciation period (per annum) 
S% 
M 

w 

Possible Statesubsidy (%) 
Material cost etc. (Dkr.) 
Wage cost } 

reproduction per 
orthophoto (C) 

For coupled orthophoto maps (i .e. an orthophoto coupled with some additional theme) an 
extra fee is charged for the coupled theme e.g .  cadastral maps, reference grid and/or 
contour l ines. 
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Bornholm is covered by approx. 1 20 sheets 

Total 
31 06 copies - 576'000 kr. 

1 2 
1 : Boundary elem 
2 : Orthophoto elem, 

;;; 
6 

Normally, 1 -2 copies of each sheet are sold ; on Bornholm ,  the number is 20-30 
copies per sheet. 
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M O  MATRIKELDIREKTORATET 

Modernization of the 
Danish cadastral 
mapping system 

Renovation of the reference network 
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Plans for RENOVATION OF THE CADASTRAL MAPS 

( 1 0%) - renovation of the reference net 

( 1 0%) - orthophotos 

{80%) - digital cadastral maps 

approx. 700'000'000 kr. - 1 5  years 

••• •• 
Decision from the government ( 1  O Dec. 1 985) 

- approval of the plans 

- a loan of 77'000'000 kr. 

- first phase on Fyn ( 1 0% of DK) 

4 years 



The county of Funen (Fyn) 

Stages of the modernization plan 
defined by the years of photography 
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M D  MATRIKELDIREKTORATET 

We are moving towards LIS 

AIMS 

make the cadastral map suitable for providing geographical reference to 
parcel based registers 

do it quickly 

do it sufficiently well 

Open rural country "' 95%. 

Cadastral map is the only large scale map covering those 95%. 
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RECOORDINATION OF 
MINOR CONTROL POINTS 

Cadastral fixed points 

WHY ? 

Primary geodetic net being re
coordinated by the Geodetic 
Institute ( 1 970-1 990) 

Cadastral minor control-net non 
homogeneous 

Quality of coordinates insufficient 

HOW ? 

- Analytical a.t. 

- Every third point targeted the rest 
of the points : Recalculation. 

Natural points determined for later 
updating 

COLLABORATION WITH 
LOCA L AUTHORITIES 

In urban areas 

Photo scale 1 :7'000 

Mean square error < 5 cm 

Targeting of all minor control poi nts 

The local authorities pay the extra 
expenses 

AERIAL TRIANGULATION 

- Photo scale 1 : 1 8'000 (c = 0. 1 5) 

- Panatomic, overlap : 80/30 

- Ground control : 2 x b 

- Tiepoints targeted : 1 x b 

MSE : < 1 0  cm 
FIELD CHECK 

- Bundle adjustment (add. parameters) 

- Pat B 

- Pat M 

- Bingo 

Same photography used for 
orthophoto production 1 :4'000 

COLLABORATION WITH 
OTH ER AUTHORITIES 

State railways 

Telephone companies 

Electricity companies 

State road department 

Gas distribution companies 

Targeting of points for registration of 
p ipe l ines 
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SCHEDULE 

C: C: 

:::, N .Q 
E E -8 .1 

Cl) 

� 
� 0 ii 111 E i Cl) 

:,!! 
:::, 

tn ...I < 0 z z 

1 986 3 1 /4 416 12  100 Feb. SS 

1 987 1 1  1 /2 1 1 03 32 250 June 86 

1 988 9 1 /4 1 095 31 250 Feb. 87 

1989 8 870 25 200 Feb. 88 

FYN - PROJECT 

Formular example : Price pr. orthophoto (1 987) 

( De +  N + M + w) x I 1 + o) + P 
D x C  

De Direct Development Cost etc. 

� 
0 0 0 .r:. 

.r:. t: 
a. 0 

May 86 May 87 

May 87 Feb. 88 

May 88 Feb. 89 

May 89 Feb. 90 

N Production price for orthophoto Negatives, including .. by-products» 
D Depreciation period 
C Number of sold Copies (per annum) 
M 
w 
0 

Material cost etc. (Dkr.) 
Wage cost 
General advance on Overhead 

P Profit 

} 
reproduction per 
orthophoto (C) 



Jerie: 

Kruger: 

Jerie: 

Kruger: 

Kolbl: 

Kruger : 
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D i s cu s s ion after the keynote of Mr . Kruger 

You said that you sold 3'000 sheets on the Island of Bornholm. 
How many copies per sheet did you approximatively sell ? 

The island is covered by 120 sheets , that makes an average of 
20-30 copies per sheet. Normaily we sell 1-2 copies per sheet. 

How did you obtain the price, and how does it relate with the 
costs ? 

We did the work ourselves as part-time jobs and we made a 
thorough study on the relation between cost and price . We used 
a rather simple formula for the calculation of the price : 

Formular example Price pr . orthophoto (19 8 4) 

Md 

Bd 

C 

D 

S% 

M 

w 

Md + Bd x (1 00) + M + W  
C x D S% 

Depreciation (in Danish kroner) on the basic Main 

products (air photography, etc . )  

Depreciation (in Dkr. ) on By-products (elevation 
data base etc. ) 

Number of sold Copies (per annum) 

Depreciation period (per annum) 

Possible Statesubsidy ( % )  

Material cost etc . (Dkr . )  

Wage cost } 
reproduction per 
orthophoto (C) 

For coupled orthophoto maps (i . e. an orthophoto coupled with 
some additional theme) an extra fee is charged for the coupled 
theme e. g. cadastral maps , reference grid and/or contour 
lines. 

In order to make the users accustomed to the product we 
introduced it for a period of time for half the price . 

The scale of 1:4'000 is rather small for a cadastral map ,  do 
you also use it in built up areas ? 

In built up areas we use scales in the range of 1: 2 '  000-
1 :  1' 000, but this concerns a rather small part of the country. 
Furthermore , the municipalities have made good technical maps 
there . They are expected to provide a good support in 
improving our .cadastral maps . Anyhow, the built up areas cover 
only - 5 %  of the country and our modernization plan is 
pointing at the resting 95% where the need is greater. 
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CADASTR A L  R ENOVATION  BY  PHOTOGR AMMETRY  
I N  F I N LAND 

Ma t t i  Jaakkola 
N a t ional  Board of Survey 

F i n l and 

Summary At p r e s e n t  t he 1 :  2 0 , 0 0 0  topographical  maps c ov e r  t he 
who l e  country and maps on a scale  of  1 :  500  - 2 , 000  
t he urban  areas  or  about  1 0  % of  the total area o f  the  
country . I n  o rd e r  to m e e t  the  basic  profess ional map 
n e e d s  es pec i l a l l y  in the rural areas of  southern and 
central  F i n l and the N a t i onal Board of  Survey  init iated  
ortho p ho to ma p p i ng on a scale  of 1 :  5000  in 1 97 9 .  The  
photog rammetric  co-ord inates  for about 5 0 %  of all  
boundary  marks w i l l  also  be meas ured . 

1 .  I n troduc t i o n  

F o r  c a d a s t r a l  use , t h e  mapping  of F inl and c an b e  d iv ided into 
three c a te g o r i e s  name l y ,  

-The topograp h i c a l  bas i c  maps  o n  a scale  o f  1 :  2 0 , 000 cov er the 
whole c oun try . They have  been pr e pared and are maintained  by 
the Na tional  Board of S u rvey . They  i nc l ude  t he real e s tate 
boundary  e l em en t .  The l oc a tion o f  the boundary  mark on the map 
is based on pho to interprepat ion and a regrouping of  the old 
cadastral  par c e l  maps . As s uc h , it  is  an index of real estatas  
and  boundar ies , and  was not meant  for  tec hnical  use . 

- I n  towns and other d e n s i l y  po pulated areas , the scal e of 
pr imary  topog r a p h i c a l  maps v a r ies  be tween 1 :  500 and 1 :  2 , 00 0 .  
The munic i pa l i t i e s  a r e  r e s po n s i b l e  fo r these maps . They have 
been c om p i l e d  mainly  for town plann ing , and the map of  these  
areas is  usual l y  compl e t e . The  boundary marks have been 
measured  w i t h  an accuracy  of a few c e n timeters . The 1 :  500 - 1 :  
2 , 000  s c a l e  m a ps cover l ess than  1 0 % of the total  area o f  the 
country . 

- Common standards  have  been fo l l owed in making the maps in the 
g roups  m e n t i o n ed above . The t h i rd group consists  of maps on 
scal es  v a r y i n g  between 1 :  4 0 0 0  1 :  8000 . T h e y  have been 
pre pared by  v a r ious agenc ies  for s pecial  purposes without fol
l owing  any common princ i p l e s  of general mapp i n g . Some of these 
surv eys  have e x t e n s ive  c ov erag e , e . g .  cadastral  parcel  ma ps and 
fore s t r y  tax a t i o n  maps cover most of  the coun try . Al though , 
they  have  been  ma inta ined separa t e l y  by two d i fferent organ isa
t i o n s , the ir  i n formation  c o n te n t s  are vi rtua l l y the same . 
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I n  the fir s t  hal f  of  the 1 97 0 s , when the 1 :  20 000 scale  basic  
map p i ng of the coun try  was  near i ng an  e nd , one al tern a t ive  
which  arose  in pl anning  the new mapping  ac t i v i t i e s  involved  
un i fy i ng and s tandard i z i n g  the un in tegra ted 1 :  4 , 000 - 1 :  8 , 000  
scale  surveys , An inv e s t i g a t i o n  of  t he need  for  and  use of  the 
maps was carr ied out  by t he N a t ional Board of Surv e y  in  
1 97 6 -7 7 , Over 80% of  a l l  repl i e s  ind ica ted tha t the bound aries  
were  cons idered  t he mo s t  impor tant  e l emen t of the map when the  
1 :  20 , 000  s cal e to pographi c  map  o f  the  coun try i s  read y .  

2 .  P rod uc t 

A s  a resul t o f  t h i s  i n v e s t i g a t io n , the Nat ional Board of Survey  
held a test  i n  1 97 7 - 7 8  which  i n c l uded complete  1 :  5 , 000  scale  
to pographical  mapp i n g  of about  40  map  she e t s  or  an area  of  one  
rural  mun i c i pal i ty .  An  o r thophoto  base  for  each  map sheet  was 
a l so i n c l uded  in the t e s t . Because the compi lation  of a c om
p l e te topographical  map was found  to be far too expens iv e  
d ev el o pmen t o f  a m a p  t y p e  o n  a scale  o f  1 :  5 , 000  w a s  started . 
I t  i ncludes  t wo e l emen ts : 

- the o rt ho pho to base map 
- the  boundary  e l ement  

The  boundary  e l em e n t  i s  a l wa ys presented  in  two ways : as  a 
n umer ical  b o u ndary  e l em en t , which  i s  the primary r e s u l t  of  t he 
proc e s s , and as a g raph i c a l  map . The f irst  a r e � s , �o� ered ty 
about 90  map  s he e t s , were pho t ographed in  1 97 9 ,  

3 .  Prod uc t i o n  me thod 

The o u t l i n e s  of  t he prod uc t i o n  techn i que and some t he techn ical  
d e ta i l s  are  presen ted in append ix I .  Howe v e r , some aspects  may 
need closer  i n s pec t ion . 

I n  o rd e r  to ach i e v e  an accuracy  for the boundar y marks cor
res po n d i n g  to t he s tandards  o f  boundary meas ureme n t s , the  co
o rd in a t e s  of  the  boundary  marks have  to  be  d e term in ed us i ng a 
geod e t i c  or  pho t ogramme tr i c  m e t hod . Photo i n terpre t a t ion or  com
b i n i n g  of t he old cadastral  parcel  maps alone  we re n o t  con
s idered r e l i a b l e  enough . Photogramme tric  t r iang u l a t ion was 
then  se l e c ted  as the primary  m e thod fo r col l e c ting  co- ord i n a t e  
data . 

The  base  o f  t h e  ae r ial t r i a n g u l a t i o n  con s i s t s  of  the nat ional 
ho r i zo n t a l  con trol s u rvey  and of t h e  s ignal i zed boundary marks . 
The premar k i n g  i s  car r i e d  out v o l u n t a r i l y  by  the landown e r s . In  
this  way , we  can  have  pho togramme tric  co-ord ina tes for only  
about  S O J- 6 0 %  of all  boundary  marks . The res t  hav e been  com
p uted  u s i n g  old c ada s t ral  boundary  meas urements  or have been  
p l ac ed on  the map us i n g  pho to i n terprepa t i o n  . The photog ram
me t r i c al l y  meas ured co-ord in a te s  are in ten ted for use as f i xed 
val ues  in c a r r y i ng out new boundary  su rveys l a ter  on . We would 
also be  a bl e  to  check  the co- ord i n a te s  of  t hose  boundary marks 
wh i c h  hav e  n o t  been  s i g n a l i z e d  and measu red d i r ec t l y .  
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A ful ly  compute rized or automa ted system has been selec ted fo r 
p rosess ing data from the  boundary e l emen t c ompilat ion . This has 
been  done not o nly  for economic reasons , but also , because of  
future needs  in the  use  and  revision of  the  boundary informa
tion . Thi s  also serves  our land reg ister  refo rm , in which the 
manual reg i s ter  will  b e  conver ted into a computer  based real 
estate reg is t e r . By using of the 1 :  5 , 000  scale base map , we 
will  try a t  approxima tely the same t ime to improve the quality 
of  the register  information , especially  in  the case of  areas 
and o ther phys ical  measures  o f  real e state . So t he 1 :  5 , 000  
scale  base  map  i s  a start  for the  computer  based co-ordinate 
cadastre . The first round of  mapping will  no t of  course prov ide 
us wi th the c om p l e te content  o f  such a cadastre . The wo rk wi l l  
be  c omple ted along wi th  t h e  normal real e s tate s urveys . The 
surveyors  wil l  be obl iged to l in k  t he ir new measurement �  wi th 
the e x i s t ing co-ordinates of the boundary monumen ts  if they are 
suffic ie n t l y  compa ti b l e . 

Tha t is  why pr imary attention in the first  round has b een 
foc used  on obtaining photog rammetric  co-ord inates  for as many 
boundary marks as pos s i bl e . This is a basic  requiremen t . From 
the technical  po int  of v iew , i t  i s  essential  that  the boundary 
l ines  of  e ach  parcel form a closed figure . 

Some minor formal improvements  hav e  been planned in connec tion 
with the  1 :  5 , 00 0  scale mapping . Homogeneous classi fication of 
exist ing  boundary info rmation  i s  an example . 

4 .  Prod uc tion plan 

U n t i l  now , the National Board of Surv ey has  carried out this 
new mapping in about s ixty  municipalities  . It  includes 4 , 600 
map sheets  ( si ze 0 . 5  x 0 . 5  m )  on a scale  of  1 :  5 , 000 . The 
s t a t i stics  of  t hi s  material  show that on average t here are be
tween  8 , 00 0  and 1 5 , 00 0  boundary mar ks in  each municipal i ty . 
The average s i ze of  one mun ic i pality  is  300  - 600  square 
k i l ome tres  , and  wi th co-ord inates  fo r about 5 0 %  of  all  bound
ary marks a l re ady  d e t e rmined t he d ensity  of the meas ured bound
ary marks in  our rural areas is about 1 0- 1 5  poin ts/ square 
k i l om e t er .  

The experiences  to date have been qui te po si tive . The voluntary 
premarking of  the  boundary marks , which is the  most cri t ical 
part o f  the process , has been more succ essful  than an tic ipated . 
In  t hi s  t ype  of  mass produc tion aer ial tr iangulation has proved 
more s u i tab l e  than the other pos s i b l e  method s .  

Accord ing to  o ur present produc tion plan , we will  cover about 
5 0 %  of t he country in 25  years wi th this  n ew map . The cov e rage 
of  t he prod uc t ion in  1 980 - 1 987  and the production plan for 
1 98 0 -2 0 0 5  are  shown in appendix  I I .  

I n  add i t ion to the  l egal boundary s u rveys , the  map will  s e rve 
o ther ac tiv i ti e s  in rural areas such as planning , fi scal pur
pose s , fore s t ry , agriculture e t c . For each s peci fic purpose the 
user  of  the map has to prepare his  own add i t ional el emen t , and 
bear the cost  hims e l f .  
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O u r  e a r l ie r  e x pe r im e n t s  s h o w e d  t ha t  t he m e thod m e n t i o n ed a b o v e  
w a s  s u f f i c i e n t l y  a c c u r a t e  a n d  r e l i a bl e  f o r  t h i s  t y p e  of 
mul t i p u r pose  m a p p i n g  and  wa s t h e o n l y  r e a s ona b l e  s e l e c t i o n  from 
t h e  e c o nom i c  po i n t o f  v i e w . T h e  c o s t s  are p r e s e n ted  i n  a p pend i x  
I I I . 

R e f e r e n c e  

J a a k ko l a , M . , Noukka  P . , 1 9 8 4  C a d a s t r al P h otom a p ,  a B a s e  fo r 
1 :  5 , 0 0 0  Ma p p i ng in F i n l a nd . T h e  P ho t og r am m e t r i c  
J o u r n a l  o f  F i n l a n d , Vo l . 9  No . 2  1 98 4 , H e l s i n k i . 
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A p p e n d i x  I I I  

Cost  and stati st ics  o f  the work i n  r u r 3 l  areas , 
So ut he rn F i n l and 

Cos t 
( SF r / hec ta r )  

D e n s i f i ca t i o n  o f  hor i z o n tal  c o n trol , 
from 4 to 8 p o i n ts/ 1 00 km 

P r emarking , hor i zo n tal c o n t r o l  
I I  

II 

II 

, v e r ti cal control  
, boundary marks 
, by l andown e rs 

Aer ial pho t ography  ( 1 : 1 6 0 0 0 ) 
P h o tog ramm e t r ic p o i n t  d en s i f i c a t i o n  
0rto pho to work 

D i g i t i z i ng of parcel  i n d e x  map 
11 manu s c r i p t  
1 1  c om p l e t ions  

Ed i ti n g  } 

C om p l e t i o n  o f  manu s cr i pt 

} 
natural boundar i e s  
reg i s ter  numbers , n ames  
c o n n e c t i o n s  
f i e ld chec k i ng 

To tal SFr/ hec tar 
SFr/map  she e t ( 6 2 5  ha ) 

I n  area o f  o n e  map  she e t : 
. t o tal boundary marks 
. from which are  meas u r e d  
. n umber  o f  parc e l s  

• v o l un tary wo rk , not  i ncl ud ed 
i n  the tota l  cost 

0 . 9 

0 . 2  
0 .  1 
1 .  1 
8 .  0 )  11 

2 . 3 

0 . 3 
0 . 5 
0 . 7  

0 .  1 
0 . 2  
1 .  1 

1 .  8 

1 .  5 

1 .  /.j 

1 .  8 

7 . 0 
4 3 7 5  

200  
1 0 0 
70  



- 202 -

Discuss ion after the conference of Mr . Jaakkola 

Kruger : 

Jaakkola : 

Jerie : 

Ki:Slbl : 

Onsrud : 

Tegeler : 

Jaakkola : 

Jerie : 

Jaakkola : 

Dale: 

I was astonished to hear that tanners are putting the signals 
to their boundaries without quarreling. We could not ask that 
in Denmark. 

In Finland the boundary marks in the field, like monuments, 
are the strongest proof in boundary disputes rather than sig
nals . In this regard the monuments also have preference com
pared to maps or other document s . 
The legal matters are not the main problem in our cadastral 
system. Our main  problem is the lack of untiorm documentation 
of the system which is caused mainly by the age of the old 
surveys which in some places is over 2 0 0  years. We have sev
eral registers which deal  with the l and parcels l ike farm 
registe rs , forestry registers , fiscal registers, etc . and for 
example the area of a parcel. may be different in each one. 

In Switzerland, landowners also marked their boundaries; is 
this system still in use ? 
Do other countries also apply such a method ? 
Signalization is an important aspect of cadastral renovation . 

It is diff icult to answer the question for Switze rland in a 
general way . In mountain regions, owners are involved in mark
ing the boundaries . They receive instructions and a surv·eyor 
supervises the work . 

In Norway we did the s igna.lizati.on for the so-called "economic 
map" in this way. It did not matter much. if some boundaries 
were mis sing or appear·ed twice because. the owners did not 
agree on the boundary line . 

How much equipment do you use ? 

We rent a set of six equipements and we use it for 6 months a 
year. 

Are the logistics carried out by helicopters ? 

No, we use cars , because the stations can be put along the 
roads. Presently we have only an observation window of 51 / ,  

hours . We  measure one set, then we go to ·the next place. We 
have around 1-1 ' / ,  hours left tc, plac.e the instruments and mea
sure another set . The satel.lites thems·e.lves require one hour 
after placing the instruments to get the accuracy we need. We 
always put 2 instrument s at existing stations to make the 
method safer. The resu.lts fit very well with the existing net
work. When there will be more satellites available ,  we will be 
able to extend the observation time from 5 to 8 hours. 

Are the documents you are producing legal documents or simply 
an index diagram ? 
I f  it is an index diagram, why do you want to locate all the 
beacons ? Could you not use the land use pattern in order to 
obtain all the parcels ? 
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It i s  not a legal document at all . The important thing are the 
marks in the field. We have to go to the documents very seldom 
for positional purposes . We are improving the documentation of  
our cadastral information and of  our parcels but time being we 
also try to combine the "legal" map and index diagram as one 
product . Today they are produced separately . 
Another aim is o f  course the digitization, for which our old 
cadastral material can not be used, because it is not uniform 
and has been based on old parcel maps . We will try to improve 
the conditions for digital treatment in this way . 



- 205 -

LE SYSTEME "MAJ I C  2 "  - MISE A JOUR DES I NFORMATI ONS CADASTRALES 

Jean-Fran�ois Roche 
Directeur divisionnaire 

charge de la conservation cadastrale a l ' administration centrale , Paris 

En Franc e ,  l ' etabli ss ement du c adastre a const.i tue une v aste 
ent reprise . Au but fis cal poursui v i  i'i l ' orig i n e  s ' est  adjoi nt. la m iss i on 
fonciere d ' i d ent i f i c ation des b i e ns-fonds , tand is  que le  role technique 
s ous-tendai t l ' ensemble . La mai nt en ance de  c e  c adastre represent e  un e 
charge consi derable compte te nu de la  mass e d ' informati ons A gerer : 

- 20 m ill ions de prop ri eta ires 
- 90 m ill i ons de p arcell es 
- 35 m i ll i ons de locaux.  

Ces donne es , en perpe tuel 1 e evoluti on , s ont affec tees chaque 
annee  par pres de 20 mill i ons de mod i f i c at i ons , i ndependamment d es chan
gements d '  ordre topograph i qu e .  Un te l t.rafic  appe lle le re cours A 
l ' informati que d e  gesti on. 

* 

LE RECOURS A L ' I NFORMATIQUE 

Tand is que les donnees topograph i ques du c adas t.re ne  s ont que 
p arti ell ement enregistre es les i nformati ons l i t.te rales ont tout es ete 
p rises en charge de la f i n  d es annees 1960 au mil i eu des annees 1 970 , 

L ' i nformati que centralisee de l ' epoque eta i t  tout a fai t adaptee 
A ces obj ecti fs. Ell e est encore temporai rement uti lisee au travers de la 
proc idure d e m is e  A j our d es i nformati ons c adas trales - MAJ I C  l - qu i est 
en cours de remplacement par un nouv eau systeme de nomme MAJI C  2. 

MAJIC  1 

Le systeme MAJ IC  1 vise A consti t uer et A teni r A j our une docu
ment at i on c adastral e  magnet iqu e ,  et A produ i re d es documents annuels , 
actual ises des c hangements const ates dans l ' annee c i vile  ecoulee . 

C ' est un  systeme i nformati que central ise : c i nq centres regionaux 
d ' i nformatique fanci ers ( C , R . I . )  gerent les i nformati ons sur support 
magneti que et assurent l es di fferentes product i ons , 

Chacun d es 306 centres des i mp6ts fanci ers ( C .D . I . F . )  ou bure aux 
du Cadastre , transmet par vo i e  pos t.ale les documents de sa is i e  A son 
C . R.I. de rattachement , qu i les explo ite  annuell ement en vue de mettre a 
jour l es fi chi ers magneti ques . 
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Les informati ons c adastrales sont en e ffet reparti es dans quatre 
f ichiers princi paux : le fi ch ier des proprietaires , le fich ier des pro
pd etes non baties , le fich ier des prop rietes baties et le reperto i re 
in formatise des vo ies et l ieux dits . 

La p roduction de masse assuree par MAJIC 1 a ete opt i m isee depui s 
1980 par la m icromati on des doc uments c adastraux ( p rocede C .o . M·. ) .  

Si  MAJIC  1 a permis l '  int roduction benefique de 1 ' in formati que 
d ans la gesti on du c adas tre , i 1 n '  en reste pas moins que ce systeme com
porte des l imites : 

- fon ct ionnelles , car ses appl i cati ons ne con cernent que les 
m iss ions fisc ale et do cumentai re ; 

- structurelles , etant donn e ! ' o rgan isation centrali see du sys
teme et les procedures informati ques n ecess i tant la redact i on de docu
ments de s a is ie , 

Dans s a  forme actuel le MAJ IC l a atteint ses l i mites de perfor
man ce , � • ou la con ception d ' un nouveau systeme , ��JIC  2 ,  

tMJ IC 2 

Le no uveau systeme MAJ IC 2 ,  destine a 
bureaux du Cadastre avant 1990 , elargit 
d ' appl i cation de l ' informatique en prenant en 
de MAJ IC l ,  

etre i mplante d ans tous les 
consi derablement le champ 
compte , outre les fon ctions 

- la m iss ion d '  i denti f i c ation des i mmeubles pour les besoins de 
la publi cite fon c i e re ; 

- l a  de l i vrance et la comptabil ite des extrai ts et repro ducti ons 
de la doc umentat i on c adastrale ; 

la  gestion des affaires contentieuses et les product i ons resul-
tantes ; 

- l ' elaborat i on des stati st iques et d '  un t ableau de bord de 
gestion . 

La m iss ion fiscale - explo itation des extrai ts d '  acte ( l ) ,  des 
de clarati ons de propri etes bati es et non baties ( 2 )  - est ,  b ien enten du , 
reprise dans MAJ IC 2 selon le nouveau mode de gestion . La pro duct i on 
annuelle des roles , avi s d ' i mpos ition et de la do cumentat i on reste 
assuree , comme d ans MAJ IC  1 ,  par le centre region al d ' informatique. 

Hormis les travaux de re cherche de ! ' information s ur le terrain , 
la maintenance du plan c adastral , la survei llance de la souscr i ption des 
de clarati ons et ses operations connexes , to utes les act i vites c adastrales 
entrent done dans le c hamp d ' appl i cation de MAJIC 2 .  

( 1 )  I l  s ' agit des actes , admin istratifs ou notaries , qui entra1nent un 
changement - de n ature ou de titula ire- dans les dro i ts de prop ri ete . 
( 2 )  Les c hangements de consist an ce ou d ' affectati on des b iens sont soumis 
a un regime declarati f .  
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LES CARACTERJSTIQUES GENERALES DE MAJ IC  2 

La gest i on decentra l i see 

H ien que ! ' architec ture informa tique du systeme MAJ IC  2 soit  de 
type c oncentre ( terminaux des C.D . I.F. re l i es par reseau aux ordi na teurs 
des C. R. I. ) ,  l ' acces aux i nformati ons et l eur m ise a j our s ' effec tuent a 
parti r des ecrans-c l aviers du bure au du c adas tre s ans i ntervent i on fonc
ti onn ell e du C . R .I. Out.re les producti ons annuelles de masse , ce derni er 
a un role essent i e l lement technique de  p il otage de  ! ' appl i cati on et  de 
maintenance des l og ic ie  ls , des b as es de donnees , du ma teri e 1 et du 
rese au. 

L ' automatisati on des taches es t ,  en outre , affi rme e par ! ' imp lan
tati on s ur chaque s i te d '  i mpri mantes permett ant la production de toutes 
les editi ons quot i diennes et peri od i ques . 

Les transa�t i ons en mode c onversati onnel 

La consu ltat i on de  la  documentati on magnetique , s on actual isati on 
et l e  decl enchement des edit i ons s ' operent a 1 ' ecran-cl avi er. Chaque 
transaction comporte un e s uccess ion d ' echanges d ' i nformati ons entre 
l ' agent et le syst.eme se lon un scenarl o pre-l tab li , s pec i fi que a chaque 
proc edure c adas tral e ,  et s ous la forme d ' un d i alogue (mode conversa
ti onnel ). 

Le d ia logue se deroule en langage nature !. L ' emp l oi des codes es t 
excepti onnel et , l orsque c ' es t  le  c as ,  l ' agent a touj ours l a  poss l b i l ite 
de consulter a l ' e cran la traducti on d es c o des ut.i lises . 

Le temps reel 

La ges ti on MAJ IC  2 s ' effec tue en temps reel . Toutes les donnees 
u t.i les au ni veau local sont consul tables et actual isables sans autre 
de lai  que ce lui nec ess a ire au systeme pour communi quer sa  reponse ou 
effec tuer la m ise a j our. 

L ' interrogati on de la bas e  donne i mmed iatement l a  derni ere si tua
ti on des informati ons v isees e t  une mise a j our se tradu H. par 1 '  actua
l isati on i mmed i a te des donnees correspondantes. Les cont.roles de sais i e 
et  de c oherenc e s ont , e ux auss i ,  m is en oeuvre en temps rfel. 

La d is tr i buti on de ! ' i nformati on 

L ' appli cati on MAJ IC 2 met a la di sposi ti on de ! ' agent , au pas te 
ecran-cl avier , la  to ta l i te des l nforma ti ons fonci e res et fiscales utl les 
a la ges ti on. 
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La d i  spon i b il  i te permanent e ,  au poste de travai 1 ,  d '  une documen
tati on access i b le d i re ct ement se lon p lusi eurs c ri teres , e s t  une c arar 
teri sti q ue fondamentale d u  systeme MAJ IC 2 .  E l l e  l eve a i ns i  t.out.es l e s  
contraint es i nh e rentes a l ' u ti li sati on d ' une document at i on tradi t i onnel l e  
s ur s upport pap i er o u  sur m i c ro f i ch es et ou vre l e  c hamp a un e reorgan i 
sati on i nt erne du servi ce . 

LES FONCTIONS ASSUREES PAR MAJ I C  2 

La fonct i on documentai re 

Deux typ es de documentat i on s ont m i s  a la di spos iti on des 
agents 

- une doc ument ati on sur m i c ro f i ches , s i m i l ai re a l ' actuel l e ,  dont 
les i n forma ti on s s ont f i gees  en s i tuat i on au  ler j anv i er de l ' annee de 
ges t i on ; 

- un e doc umentati on magneti que , en con stante actual ite , dont les  
i nf ormation s  s ont organ i se es en  bases de d onne es . 

Et.ant la p lus c omp lete e t  la p lus actuel l e ,  la doc ument at i on 
magneti que est  l ' o uti  1 documentai re de base du servi ce . Les m i c rof i ches 
devi e nnent ai ns i une doc umentat i on a f i n al ites  parti culi e re s  ( rensei gne 
m ent s ur l a  s i tuat i on f i s cal e d ' un propri e ta ire au ti tre d ' une annee con
s i  deree ) .  

La foncti on doc umen t ai re d e  MAJ I C  2 comporte troi s c arac teri s
ti ques fondamentales : 

- la d i spon i b i l  ite  de l '  i nformation a p ar ti r d e  chaque ec ran
clavi er ; 

- l ' access i b i l i te de ! ' i nforma ti on s e lon p l usi eurs c r i tere s meme 
peu di scri m i nant s ; 

- la poss i b i l i te de d i sposer de l ' i nformati on sans c onnai tre l a  
s truc turati on d es donn ees . 

La fonct i on d e m i s e  a j our 

C ' es t  la foncti on la p lus novatr i ce en mat i e re de procedures de 
travai 1 .  

E l l e  recouvre toute l ' exp lo itati on des documen ts p or teurs de 
changement s ,  s o i t  l ' ess ent i e l  de s tr avaux d e  bure au du Cadas tre . 

La m i s e a j our s ' opere p ar exp lo itati on d irecte du doc ument 
s ourc e a l ' e cran-cl avi er , apres une s i mp l e  analyse et sans redacti on 
preal able d ' un document. i n t ermed i a ire . De p lus , l ' op e rati on i mpose rare
ment une c onsultat i on p re li minai re de la doc umentati on .  

MAJ I C  2 fai t c o rre spondre , a chaque proc edure c adas tral e c l as
s i que , un e ou p lusi eurs tran sacti on s  spec i fi ques p ermettant l '  exp lo i ta
t.i on c ompl ete d ' un doc umen t . 

Les transacti ons  de m i s e  a j our recouvrent 
l ' en regi s trement du document s ource 
l ' acce s  aux donnees concerne es 

- l e s  m i s es a j our d e  donnees . 
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La foncti on de mise a j our respec te done la logi que admi n i s
trati ve .  E l le n ' es t plus de composee , comme d ans MAJ I C  1 ,  se lon une orga
n isati on des donnees en fi ch i ers di sti nc ts .  

L ' organisati on des donn ees de MAJ IC 2 es t h i erarchisee , de te l le 
s orte que les mises a j our in duites sont  e ffec tuees automatique�ent . 

La foncti on de producti on 

Toutes les p roducti ons de vo lume i mportant s ont a la charge du 
systeme , qu ' i l  s ' agi sse des editions annuel les ( roles , avis d ' i mpositi on , 
doc umentati on ) e ffec tuees dans le C.R . I. ,  des p roducti ons quoti di ennes 
( ex trai ts c adas traux , le ttres , noti ficat i ons contentie uses . . •  ) au peri o
d i ques ( fi ches d ' evaluati on ,  documents de travai l ,  regis tres , e tats sta
ti sti ques . . •  ) obtenues s ur l ' impri mante du C .D . I.F . 

Ce tte ut i lisati on optimum de l ' outi l i nformati que de charge les 
servi ces d ' un nombre i mpor tant de taches de cop i e  ou de recop i e  en 
ame l i  orant l a  p resentati on ,  voire le conten u des documents e d i tes , no tam
ment ceux des ti nes aux usagers externes. 

Les foncti ons de servi ce 

L ' apport de MAJ I C  2 sur des acti vites connexes a la ges ti on pro
prement dite des informa ti ons cadas trales es t i mportant : 

- la comptab i  l i  te de la de l i  vrance des ex trai ts e t  reproducti ons 
de la doc ument ati on cadas trale es t enti erement automat i see ; 

- l a  ges � on des affai res contenti euses s ' effectue par la tenue 
d ' un regis tre magnetique des rec lamati ons , enri chi au fur et a mesure du 
trai tement des demandes ; 

- l ' e laborati on des statisti ques de p roducti on s ' effec tue par 
comptage a utomati que ; 

- un his tori que des mises a j our permet de connaitre pour  une 
informa ti on consi deree , le moti f des mises a j our p recedentes en donnant 
la refere nce aux doc uments sources arch i v es ; 

des compteurs magneti ques a ttri buent les n ume ros d '  enregis
trement et d ' archivage des documents et les i mmatri culati ons des nou
velles p arce lles , s uppri mant ai ns i  l a  tenue de registres spec i fi ques . 

Les fonctions de servi ce de MAJ IC 2 ant done u n  doub le effet : 
- el les simpli f i e nt les taches ; 
- elles fiabilisent la ges ti on .  

L ' 0RGANI SATI O!l DE MAJ IC  2 

MAJIC  2 met en re l at i on les 306 bureaux du Cadas tre avec 4 
ce ntres regionaux d ' i nformatique , par l ' intermedia i re du rese au TRANSPAC 
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Toutes les donnees resi dent dans les C.R.I. Il n ' existe auc un 
f i ch i er d ans les bure aux du c adastre. Chaque e change agent -systeme 
s uppose un aller-retour d ' i nformati ons entre le bureau du c adastre et le 
C .R.I. Le systeme de gesti on de bas e  de donne es I . M. s. et le reseau 
T RAUSPAC p ermett ent u n  temps de reponse moyen d e  l , 5 seconde , ce qu i est 
co rre ct pour l ' agent utilisateur. 

Cett e arch itecture est telle  qu ' il n ' est pas necessa i re de  dis
pos er d ' informati ons enregistre es dans les bureaux du c adastre. Cepen dant 
des ressourc es en trai t ement local sont prevues , avec une c apaci te de 
memoi re utj li  sable avo is inant 500 K octets pour chacun d es bure aux du 
c adastre. A l ' aveni r· i l  sera poss i ble d ' uti liser ces ressourc es pour 
r eal iser des c al culs topograph i ques , e ffectuer des s i mulati ons , et des 
controles , etc • • •  

Les b as es de donnees 

Pour chaque C.D.I .F. , les informations enregistre es dans MAJIC  2 
sont organ ise es sous forme de bases de donnees de deux sortes : 

-une base  de  donnees princ i pale qui renferme les i nformati ons 
cadastral es re lati ves aux enti tes parce l l es , locaux ,  p erso nnes , p ro
prie tes d iv isees en lots , lots , vo i es ou l i euxdits , et c • • •  

- des bases de donnees annexes ( b ase cont enti eux , bas e  statis
tique , b ase  compt able , b as e  journal des m ises a jour ) ,  

Pour ! ' ensemble du territoi re , le  vo lume to tal des i nformati ons 
cont enues dans  les bas es est de 1 50 m ill i ards d '  oc tets dont 40 m i ll i ards 
d ' octets de donnees c adastral es p ropres , contenues dans 2300 bases phy
si ques ( I.M. S. ). Les log i c i els comportent plus de 600 , 000 l ignes de pro
grammes. Cett e bas e  
c adastral e  reprend to utes les i nformations contenues dans l e s  fich i ers 
MAJ I C  1 ,  en l es co nsti tuant en entites , 

L ' enti t e  des igne un objet ge re par MAJI C  2 :  parce l l e ,  local , 
jl ersonn e ,  lot , vo ie , Les ent i t es sont reli e es entre ell es par des 
l i ens qui peuvent etre soit h i e rarch i ques (sect, j on - p arcell e ) , so it  
fonctionn els (p arcelle - p ersonne ) .  Dans ce  derni er c as ,  le l i en est a la 
fois  consti tue et qual i fi e  par les dro i ts qu ' exerce la p ersonne sur le 
b ien. Une enti te est c aracterisee p ar un i denti f i ant propre et un ensem
ble d ' informations , 

U ne entite  est l i e e  h i erarch i quement a une autre , lorsque son 
existenc e dep end de c e tt e  autre entite. Le li en fonct ionnel re li e entre 
ell es deux enti tes de meme n i veau , L ' acces a une ent i t e  par son i d enti 
f iant est direct. Une entite peut etre attei nte  i ndi rectement par un e 
entite qui lui  est reli ee  ( connai ssanc e d ' une parcelle  par son adresse ). 
Une ent it e  p eut auss i etre rech erchee a l ' ai de de  mots di recteurs figu
rant d ans son l i belle  ( re ch erch e  d ' une personne par les quatre premi eres 
l e ttres de son nom et sa dat e  de na issanc e ) ,  

La bas e  comptable 
travaux de comptabilite mati e re et deniers , 
des extraits c adastraux. 

p ermet la realisati on des 
consecuti fs a la de l i vrance 

La b as e  cont enti eux est d esti nee au su1v 1  de ! ' i nst ructi on des 
r eclamations et a ! ' e dit i on de d i fferents avis. 

La base  jo urn al des m is es a jour regroupe une seri e d ' arti cles 
crees a la suite de ! ' explo itat i on de m is es a jo ur. Ell e sert a retrouver 
les i nformati ons ayant conduit aux m ises a jour , 
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UTILISATION DE MAJ IC  2 

Les p rocedures adm l n l s tratl ves ont e te decomposees s uccess ivement 
en faml lles d'act l vi tes , activi tes et taches. 

Les familles d ' actl vites 

1 - Consultati on et del i vrance des do cuments 
2 - (en r eserve , acti vi tes a developper ulterl eurement ) 
S - Mise a jour des i nformations 
4 - Su i v i  du contentl e ux 
5 - Ges tion du servi ce , comp tabil ite , editions 
7 - Gestion des transactions et des impress ions 
9 - I ni t i al isation du systeme 

Les acti vites 

Le c atalo�Je se presente sous forme de menu general ( la co di f i 
cation de c haque activite reprend le numero d e  la  famille a laquelle elle 
appartient ). 
lA - Consultati on de la  documentati on 
3A - Changements fis caux rela tifs aux prop rie tes ha.ties 
3B - Changements relati fs aux personnes et a !'attribution 
3C  - Changements relati fs aux foncti onnai res loges et aux synd ics 
3D - Changements f is caux relatifs aux p rop ri e tes non ha.ti es 
3E - Changements collec tl fs 
3F - Changements relatl fs aux vo les et a leur  numerotage 
3G - Explo itati on des etats descrip tl fs de d iv is ion 
3H - Changements relatifs au remembrement 
3I - Changements de limite terri tor iale des communes 
3J - Explo itation des documents d ' arpentage 
3K - Changements relatifs au remaniement 
3M - Mod i fi c ation de donnees 
3R - Rec ti ficati on d'erreurs 
4A - Su ivi du contentieux 
5A - Outils de ges ti on 
5B - Comptabilite 
5E - E di t i on de l i stes 
5F - Trai tements "Batch" period i ques 
5G - Statisti ques 
7A - Ges tion des abandons 
7B - E d i t i ons e t  i mpress ions 
91 - Initial isati on i nterac ti ve 
9J - Tra itement des documents d'arpentage en cours 



Les taches 

Au  tota l ,  l e  systeme MAJ IC 2 comporte 256 taches qu i font appel a 
p lus de 400 e crans  di fferents. A t i tre i ndi cat i f  les tiches de l ' acti vi te 
" chang ement s re lati fs aux vo i e s  et a leur n u� ro tage" sont les sui -
vant es 

exempl  e ,  
d ' acte ) .  

Tache 1 

Tache 2 

Tache 3 
Tache 4 
Tache 5 
Tache 6 
Tache 7 

Creati on ,  mod i fi cat i on , ann u lati on du d escr ipti f d ' une 
vo i e  
Renumero tage d ' une voie  avec correspondance 
anc i e ns-nouv eaux nume ro s 
Renume ro tage d ' u ne vo i e  par annu lati on-creat i on 
tlume ro tage d ' une vo i e  
Reuni on de  vo i e s  
D i v i s i on d e  vo i e s  
F i n  de  document 

Mod e  d ' exec uti on d e s  travaux 

Generalement , i l  convi ent de preparer l e s  doc uments  d ' entree ( par 
s ou l ignement des i n forma ti on s uti les a re lever d an s  un extrai t  

Ensu i t e ,  1 ' agent choi  si t 1 ' act i  vi te u ti le a u  moy en du menu ge ne
ra l qu i appara1 t b l ' ecran et q u i  donne la l i ste de toutes l e s  act i vi tes  
di spon i b le s .  Ap res avo i r  s e lecti onne l ' acti vi te , un s ous-menu es t propose 
q ui fourn i t  la  l i ste des taches real isable s .  

Certa ines acti vites  s e  deroulent a l ' e cran-ciavi er se lon un sce
n ar io predetermin e .  

D ' autres acti vi tes  sont real i sees en effec tuant des taches 
un i t a i res  de  travai l que l ' agent peut choi s i r  a son gre ou  exec uter en se 
l a issant �J ider par le sy steme qu i propose un encha1 nement de  proc es sus . 
A i n s i , p ar exemp le ,  dans l ' ac t i vi te "changements  re latifs  aux p ersonnes 
et a 1 '  attri buti on" , la tac he "pri se en  compte d es nouvea1Jx ti tula i res  de 
droits" est  s u iv i e  de  la " recherche d ' un b i e n  et de ses  ayants-dro i ts" et 
de la "mutati on d ' un b i en" . 

La sais i e  d es i n forma ti on s  pour l a  real i sa ti on d es taches e s t  
faci l i te e  p ar l ' appar it i on d e  ques t i ons ,  en c la i r  a l ' e cran et par la  
gesti on d ' un curseur qu i s i gna le l e s  donnees a p rec i s er. Toute s les  
i n formati on s  tapees au  c lavi er par l ' agent s ont control ees dans  l eur 
s truc ture et leur  coherence avant d ' etre uti l i sees par l e  sy steme , en 
temps reel . 

Les agents  sont r epar ti s en ce llules  de travai 1 qu i ont chacune 
acce s aux donnees de s bases re levant de leur compe tenc e .  Chaqu e c e l l u le 
di spose d ' u n mot de passe pour acc eder au systeme . Ce mot d e  passe peut 
etre mod i fie a tout moment par le  re sponsable du bure au du Cadas tre , 
garanti ssant a i n si la secur ite  du sy steme . 

LE MATERIEL  INSTALLE DANS LES BUREAUX 

Chacun d es 306 C.D . I .F .  compor te le  materi e l  i nforma ti que sui vant 
de �arque E . S . D .  ( E lectron i que Serge D assau lt ) . 

U ne unite  d e  trai tement l ocal 

L ' un i te de trai tement local gere l ' acce s  au reseau par l ' i nter
me d i a i re d ' un modem,  l e s  i mpre ss i on s  dans  l e  bureau du Cadas tre et la  
ges ti on des  versi on s log i c i e l les local es . 
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Des ecrans-cl aviers 

Outi l pri nc ipal de l ' agent , l ' e cran-clavi er c omporte trois c arac
teri stiques essenti e l l es ,  

• La d ispon ibi l ite : ce  term inal est d isponible en p ermanence et  
d is tribue a ra is on d '  un ecran-cl avi er pour 2 agents ( au tota l  plus de 
2 , 500 ecrans-cl avi ers pour l ' ensemb le  du terr itoi re ) ,  

• La  potenti al i te : c haque ec ran-cl avi er assure un servi ce per
m anent et autonom e .  I 1 permet d '  ope rer toutes les transactions et de 
p i l oter l es imprimantes • 

• Les s pec i ficati ons ergonom iques : le systeme c ontient une fonc
ti on d ' a i de qui fourn it  a l ' operateur , a l ' ecran , le  c ontexte de la  tache 
qu ' i l  real is e  ( pres de 1 . 500 pages-ec rans d ' exp l i cati ons ). L ' agent peut 
a insi s uspendre une transac ti on en cours en c on servant l ' acqu i  s des 
sais i es ante rieures et la reprendre sans d i fficultes . 

L ' e cran-clavi er c omporte enf in , des touch es de foncti on qu i faci 
l i tent s on u ti l isati on : menu , s ous-menu , ai de-memoi re , page avant , s us
pensi on , acces au j ournal , vi dage d ' e cran s ur imprimant e .  

Les i mprimantes 

La foncti on de p roducti on est tres deve loppe e dans MAJI C  2 ,  Deux 
imprimantes sont prevues pour chaque bureau du Cadas tre , E l l es edi tent 
quoti diennement des ex trai ts des di fferentes bases de donne es ains i  que 
des doc uments de pos iti on ( comptab i l ite , s tatisti ques ) .  

Les ed i ti ons sont demandees l ors des transacti ons correspon
dant es , apres c hargement de l ' i mprimante , a partir  de n ' i mporte quel 
e cran- clavier qu i re trouve son autonom ie  s i tot la commande l ancee ,  

Les imprimantes foncti onnent avec du  papier  b lanc ou des imprimes 
charges en i nser ti on frontal e a parti r de magas ins. Auc une ed i ti on s ur 
l i sti ng n ' es t  prevue pour ev iter tout travai l de fa9onnage , Les impres
si ons p euvent e tre real ise es immed iatem ent ou en temps d iffere. I l  existe 
86 sorties di fferentes de documents , 

L ' ORGANI SATI ON DU TRAVAIL SOUS MAJIC 2 

Au p lan du f oncti onnement du servi ce , l es objec tifs s ui vants sont 
ass i gnes : 

- t i rer p arti de  toutes l es poss ib i l i tes o ffertes par le  nouveau 
systeme pour rati onal iser l es taches et fiab i l iser la ges ti on ; 

- sati sfai re a la contrainte ergonom i que d e  l imitati on du temps 
de p resence de c haque agent devant l ' e cran-cl avi er ; 

- d ' u ti li ser d ' une mani e re optimale d es mate ri e ls l ocaux ; 
- d e  v al oris er l e  travai l en ame l i orant l e  c ontenu des taches et  

leurs conditi ons d ' executi on ; 
- d ' accroitre la m oti vati on et  la responsab i l isati on des agents . 
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La nouve lle organ i sa ti on repose sur l a  deparce ll isati on des 
p roc edures admin is trati ves , la polyvalence des agents et l ' independance 
foncti onnel le des equipes de travai l ,  Ma i s  e l le i mpl i que auss i une regu
lati on des flux de documents sources pour ev iter les po i ntes de charges. 
Au se i n  d ' un bure au ,  les agents sont organ ises en secteurs fonciers , cor
respondant chacun a une zone geograph i que de c ompe tence. 

LA M!SE EN PLACE DE MAJ IC 2 

Sans p arler de la phase d ' etude du systeme et de l ' instal l at i on 
des materie ls , un p lan prec is d '  inserti on du systeme a e te e labore . Il 
do it permettre d ' assurer une transiti on s ans coupure entre les deux modes 
MAJIC  1 et MAJIC 2 ,  

Ce p lan compor te en particulier les e tapes suivantes : 
- p reparati on des fich iers MAJ IC 1 ; 
- recycl age des connaissances adminis tratives des agents 
- formation a MAJIC 2 par entrai nement s ur base de test ; 
- b asculement des informati ons MAJIC 1 d ans les b ases de donnees 

MAJ IC 2 ; 
- ass is tance au demarrage par des equ i pes spec i alisees , 
En 1 965 , deux bureaux pro to types ont ete instal les. 
Le c alendrier de genera l isati on du sy teme est prevu entre 1 986 
et l 989 : 
- 31 bureaux en 1986 ; 
- 91 bureaux au cours de chacune des annees 1 987 a 1969 ,  

* 

MAJIC 2 p lace le Cadas tre a la poi nte de la techno logie admi n i s 
trati ve. A l ors que MAJ IC 1 avai t entraine l a  subordi nati on des proc edures 
de ges ti on aux techni ques informa ti ques de l a  prem iere generati on , le 
nouveau systeme rend l a  main a la l ogi que c adas trale . 

Deja , MAJIC 2 apparai t comme une e tape d ans un processus de 
devel oppement , 

Des e tudes s ont en cours pour i nserer MAJIC 2 dans un p lus vas te 
projet qui v ise une ges ti on integree des donnees c adas trales e t  des 
informati ons fonc i e res de carac tere j uridi que ge rees en France dans les 
Conservati ons des Hypotheques . 

Paralle lement et pour compl e ter le tout , la Directi on generale 
des Imp6 ts s ' attache a defin i r  une pol itique d ' inf ormati sati on du p lan 
c adas tral. Dans ce doma ine , l a  prob lema ti que est parti cul i e re pu isque les 
besoi ns p ri ori tai res ne s ont pas ce ux de la D . G . I .  l ls emanent des col
lecti vi tes l ocales , p our lesque l les le Cadas tre fourn it  l ' arch itecture 
des systemes d ' informati ons local isees • 

.. 

.. .. 
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FICHIERS MAGNETIQUES 
DU CADASTRE 

MAJIC 1 

Le fichier des proprietaires et le fichier R IVOLI 
donnent la possibilite de n'enregistrer que le n° 

communal et le code voie au niveau de chaque 
local ou parcelle sans prendre en charge la 
designation du proprietaire ou le libelle de voie. 

OBJECTIFS DE MAJIC 1 

1 .  Constitution des fichiers 

2. Mise e n  p lace d 'un  systeme 
evolue d'evaluation des biens 

3. Edition des roles d'impot fancier 

4. Edition de documents de position 

* 
II utilise les technologies des annees 70 
I I  faci lite la mise en place de MAJ IC 2 

• 
Ces objectifs sont actuellement atteints. 

LES RAISONS DE MAJIC 2 

Obsolescence de MAJIC 1 

En fait 

.- Maintenance lourde (informatique - manuelle) 
.- Transferts d'informations trop importants 
.- Rigidite des calendriers 
.- Delais de reponse 

L IMITES STRUCTURELLES et FONCTIO N N E LLIES 

Example Exemple 
Necessite de calendriers de relations 
Service - CAI (organisation centralisee) 

Seulement une partie de !'aspect fiscal regle 
(sensibilite grandissante du contribuable -
poids F.D.I .) 

Avoir une documentation 

BESOINS DES SERVICES 

• Actualisee en permanence 
• Disponible a tout moment 
• lntegree 
• Partagee 

➔ MAJIC 2 
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CHAMP D'APPLICATION DE MAJIC 2 

M ission FISCALE (deja assuree par MAJIC 1 )  

plus tard couplee avec • Mission FONCIERE 

F IDJ I  
(informatisation du fichier 
immobilier des conserva
tions des hypotheques) 

Mission DOCUM ENTAIRE 

� 

(en partie assuree par MAJIC 1 
mais non encore telematisee 
pour les usagers) 

l 
• 

INFORMATISATION ----_h. 
DU PLAN � I MAJIC 3 I 

LES FONCTIONS DE MAJIC 2 

FONCTION DE 
MISE A JOUR 

- permanente 
- integ ree 
- autonome 

FONCTION 
DE SERVICE 

- calcul : 

- gestion 

enregistr. 

V.L. 

stat. 
comptab. 

content. 
clients 
histor. 

doc. sources 
nos parcel. 

I MAJIC 2 I 

✓ 

FONCTION 
DOCUMENT AIRE 

- base de donnees 
- microfiches 
- doc. sou rces 

FONCTION DE 
PRODUCTION 

- central. : roles 
micro!. 
reman. 

- quotidien : extraits 
doc. compt. 

- periodique : listes 
fich. eval. 
regist. 
slat. 
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SCHEMA DE PRINCIPE DE LA CONSERVATION CADASTRALE 
(MAJIC 1 )  

Informations de mise a jour 
(en permanence} 

,. •• 
Delivrance 

Redaction de documents de mise Application provisoire manuelle a jour des fichiers informatiques (en permanence} d'extraits 
actualises (en permanence) 

Application definitive Mise a jour des fichiers 
(une fois par an) (une fois par an) 

,t. 

Edition des etats de mise a jour 
de la documentation manuelle 

MAJ IC 2 

Documentation magnetique 
a jour en permanence 
Delivrance automatique des 
extraits litteraux actualises 

(une fois par an) 

,. 
Edition des documents a jour 

(une fois par an, 1 er janvier) 

Information de mise a jour 

Mise a jour des fichiers 

Edit ion des documents 
a jour pour le 1 er janvier 
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ARCHITECTU RE INFORMATIQUE 

UTS 

Electronique Serge Dassault  
(ou IBM) 

5 centres d' informatique 
5 X 3090 - 200 

306 bureaux (C.D . I . F.) 
( 1 oo en sept. 1 987) 

FIN EN 1 990 
Aucun fichier en local 

CONSEQUENCE DU CHOIX DE L' INFORMATIQUE REPARTIE 

Gestion D ECENTRALISEE = 

Gestion TEMPS REEL = 

Gestion en CONVERSATIONNEL = 

[ Autonomie du C.D. I .F. 
(pas d'informaticiens) 

l - taches manuelles 

+ responsabilite de gestion 

+ souplesse du calendrier 

Contr6 1e � 
� Correction  

Aide-memoire 



FONCTION MISE A JOUR 

cfJ 8 
\ f 

M i se 
a Jour 

MAJIC 2 

- 219 -

PRESENTATION DE LA 
BASE DE DONNEES 

Ba1e 

Journal 

daa 
mlNe • Jour 

1 base logique 

23 bases physiques 
I departement 

NOTION D'ENTITE 

Unite de gestion caracterisee par 

Section cadastrale 

- un identifiant 
- un ensemble d'informations 

Dhignation cadastrale 
code «commune" 
code •Prtlfixe de section• 
code •section• 

Descriptif 
surface cadaslroo 
echelle du plan 
rtlltlrence de mise � jour 

Statisliques 
nombre de leuilles de plan 
nombre de percelles 
coefficient de morcellement 
superficie par nature de culture 

Dernier no de plan attribull 

,__ _______ ....., ... Historique 

Commune 

Parcelle 

annee de rtlnova�on 
annile de remanlemenc 
annile de remembrement 

Entit6s rell6es 
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MAJ IC 2 : MODE D'EMPLOI 

Les procedures cadastrales sont decoupees e n  

FAMILLES D'ACTIVITES 
ACTIVITES 
T A C H E S  
(ECRANS)  

• On  utilise l e  systeme de  "MENU" 

(6) 
(24) 

(256) 
(- 400) 

• Les transactions peuvent litre realisees unitairement ou de fa9on enchainee 
• Les questions posees sont en clair 
• Les reponses donnees sont aussit6t contr61ees 
• Un aide-memoire est fourni, si besoin, a l'ecran 
• Le systeme est protege par un mot de passe 
♦ Un mot de passe donne droit a !'utilisation de toutes les activites ou de quelques-unes 

seulement. Ce mot de passe peut etre change a tout moment par le responsable 

LES ACTIVITES DE MAJIC 2 

1 A Consultations 
2 A Changements relatifs aux P.B. 
3 B = Changements relatifs aux personnes et a !'attribution 
3 C Changements / Gestionnaire - Syndic - Occupant -Exploitant 
3 D Changements fiscaux relatifs aux P.N.B.  
3 E Changements relatifs a !'evaluation 
3 F Changements relatifs aux voies et a leur numerotation 
3 G Traitement d'un E .D .D .  
3 H = Changements relatifs au remembrement 
3 1  = Changements des limites territoriales d'une commune 
3 J Exploitation des D.A. et des C.C. 
3 K = Changements relatifs au remaniement 
3 M Modification des caracteristiques d'une entite 
3 R Activite de correction 
4 A Suivi du Contentieux 
5 A Outils de Gestion 
5 B Comptabilite 
5 E Edition de l istes 
5 F = Traitement "batch" 
5 G Statistiques 
7 A Gestion des abandons 
7 B = Editions et impressions 
9 1  = In itialisation interactive 
9 J Traitement des documents d'arpentage en cours 
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MAJIC 2 et FIDJI  

Des etudes sont en cours pour integrer MAJ IC 2 avec le systeme FIDJI (Fichier 
lnfo rmatique des Donnees Ju ridiques et lmmobi l i e res) d' i nformation des 
conservations des hypotheques. 

a: w 
0 z 

I DENTIFICATION 
DES IMMEUBLES ET 

DES PERSONNES 

Les donnees topographiques sont i nformatisees pour 50'000 ha. 

REMANIEMENT CADASTRAL 
(nouvelle renovation) 

/ 
NOUVEAU 

PLAN 

'i .  Edit ion 

CHANGEMENT DES 
Nos DE PARCELLES (+ certaines mises a jour) 

MAJIC 2 

documentation (situation ancienne) 

2. Saisie des nouveaux nos 
3. Edition notifications 

aux proprietaires 
4 .  Gestion proviso i re 

nos anciens / nouveaux 
5. Edition P.V. pour la 

conservation hypotheq. 
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LISTE DES TACHES DE L'ACTIVITE REMANIEMENT 

T.1 Creation du chantier 
T.2 Description du perimetre 

MAJIC 2 

T.3 Demande d'edition de documents prealables 
T.4 Retrait de parcelles du perimetre 
T.5 Prise en compte de sections remaniees 
T.6 Creation de parcelles remaniees 
T.7 Definition du territoire a incorporer 
T.8 Demande d'edition de notification a un proprietaire 

Sous-menu 3 K 

T.9 Annulation/modification de parcelles en cours de remaniement 
T.1 o Prise en charge de la date de depot du proces-verbal 
T.1 1 Controles prealables a !'edition du proces-verbal 
T. 1 2  Demande d'edition du proces-verbal 
T. 1 3  Validation du remaniement 

DEROULEMENT DU REMANIEMENT 

/ MAJIC 2 

EVENEMEm 

ARRETE PREFECTORAL 

D'OUVERTURE 

TRAVAUX DE 

TERRAIN 

TRAVAUX TERMINAUX 

ARRETE PREFECTORAL 

DE CLOTURE 

TRAVAIL SUR 
MAJIC 2 

.._ ___ � ................ 

CREAlDN 
DU CHANTIER ............... 

SAISIE 
PARCELLES 
REMANIEES ................ 

VALIDATION 

EDITIONS 

OOCUMENTS 
(SIT. ANC.) 

NOTIFICATIONS 
AUX PROPRIETAIRES 

PROCES-VERBAUX 
Anc./Nouv. Nos 

(Lisles 
controls, 

repercussions 
impossibles, ... ) 
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CREATION DE PARCELLES REMANIEES 

ECRANS SUCCESSIFS 

Sous-menu 
Choix tache 6 

Recherche 
chantier (/ no de chantier ou de commune) 

Correspondance 
ancienne/nouvelle Saisie (pour chaque parcelle) 

Correspondance 
ancienne/nouvelle 

CONTROLES 
Controle 
t,. surface 

Tache s 

Description 
parcelle 

CREATION PARCELLE REMANIEE (i nactive) 
(situation fiscale) 

O U  

Description 
parcelle 

F I N  

Saisie 

Controle 
Revenu cadastral calcule 

QUELQUES CHIFFRES 

EQUIPEMENT BU REAUX CADASTRE MAJIC 2 

par bureau 
306 bureaux (5 ans) 

500'000 FF 
1 50'000'000 FF 

(+ etudes + centres lnformatlques) 

FONCTI O N N EMENT 

par an pour 306 bureaux 

rapport fiscalite "cadastre" 

budget France 
(hors collectivites locales) 

~ 1 '000'000'000 FF 

~ 50'000'000'000 FF 

~ 1 '200'000'000'000 FF 

GAIN PRODUCTIVITE DE MAJIC 2 

25 % = 1 '000 agents de bureau 200'000'000 FF 

( 1 25'000 FS) 
(37'500'000 FS) 

(250'000'000'000 FS) 
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Discus sion after the conference of Mr Roche 

The System "MAJIC2 " 
(UPDATING OF CADASTRAL INFORMATION) 

Do you use simple alphanumerical terminals or interactive 
graphic working stations ? 

We do not have graphic stations, we only have alphanumerical 
terminals . We deal only literal information (des informations 
litterales) . 

We have no graphical elements in the actual system, they are 
foreseen to come with MAJIC3 (- 19 90-2000) . 

What does editing of the situation ' s  sketching mean in respect 
with MAJIC2 ? 

The editing o f  maps is still done in the traditional way by 
making copies or photocopies of the maps. The system does not 
produce maps, it does the book-keeping of the map issues 
(delivrance des plans) . 

Itterbeck : You store the informat ion in regional centers. Are they 
connected by a communication net ? 

Roche: Yes, it is a starshaped connection . 
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AUTOMATISATION PROGRESSIVE DU CADASTRE BELGE 

J .  VAN HEMELRIJCK 

Inspecteur a ! ' Administration centrale du Cadastre 

Resume Le Cadastre belge trouve son origine dans les decrets napoleoniens 
de 1807. Les plans et registres confectionnes a cette epoque 
ont fai t l '  obj et d '  une mise a j our constante . Compte tenu de 
! ' evolution de la documentation et de ! ' extension des taches 
devolues au Cadastre il s ' est avere necessaire d ' introduire 
l ' automatisation dans le cycle des operations cadastrales . Parmi 
les trois plus importantes documentations cadastrales , a savoir , 
les plans , les fiches d '  expertises et les matrices cadastrales , 
! ' administration a choisi d ' automatiser en premier lieu les 
matrices cadastrales , qui , reprises sur supports magnetiques 
pour ! ' ensemble du royaume depuis Juin 1975,  constituent un 
vaste fichier "Proprietaires-parcelles" contenant 4 . 602 . 000 
proprietaires et 9 . 208 . 000 parcelles . Conformement aux prescrip
tions legales ce fichier magnetique est mis a jour annuellement . 
Au depart de ce fichier sont realisees electroniquement toutes 
les taches necessaires a la perception de l ' imp6t foncier. En 
outre d ' autres possibilites ont vu le j our l ' etablissement 
de cadastres partiels (ex.  celui des biens appartenant au Domaine 
de l ' Etat ) , la deli  vrance automatique d '  extrai ts de la matrice 
cadastrale ,  etc • • .  

Des tests sont actuellement en cours en vue d ' actualiser 
les donnees cadastrales d '  une part et de consti tuer un fichier 
topographique d ' autre part . 

Summary The Belgian Cadastre is derived from the Napoleonic decrees 
of 1807 . The maps and registers compiled at that period have 
been constantly updated. Owing to the evolution of the documenta
tion and to the development of the tasks entrusted to the land 
Registrary , it became necessary to introduce automation in the 
cycle of cadastral operations . Among the three main parts of 
the cadastral documentation i . e .  the surveys , the valuation 
files and the land registers , the Administration had decided 
first to automate the registers , which, transferred to magnetic 
storage media for the whole of the Kingdom since june 1975 , 
constitue a comprehensive "Landowners-plots" file data-bank 
containing 4 . 602. 000 landowners and 9 . 208 . 000 plots . According to 
the legal prescriptions this data-bank is yearly updated. 
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On the basis of this magnetic file all the operations necessary 
for the collection of the land-tax are carried out electronically. Besides 
this application other possibilities appeared : the making up of partial 
cadastral Surveys ( e .g.  the Survey of real estates belonging to the Belgian 
State ) , the automatic issue of extracts of the land register , etc 

Tests are now in progress in order to bring up to date the latest 
cadastral data, on the one and to set up a topographic file , on the other 
hand. 

1 .  Definition du Cadastre , 

Le Dictionnaire de l ' Academi e  nous par le d '  un Registre 
public  dans leque l la quanti te et la valeur des b iens-fonds sont 
marquees en detail ,  Le Larousse , par contre , signale que l '  Adminis
tration entend par le mot "CADASTRE" aussi bien le "Regis tre public  
sur lequel sont portes le releve general , la mesure et l ' evaluation 
des b " ens-fonds d ' un pays" que " l ' ensemble des operations a l ' aide 
desque l les on etablit  ce releve pour arriver a l ' assiette et a 
la repartition de l ' impot" . 

I l  faut retenir de ces definitions qui different un 
peu quant a la forme , mais se rassemblent quant au fond , que le 
Cadastre est : 

- une administrati on ; 

- un ensemble d ' operations et de documents qui ont pour buts : 

- l '  etab l i ssement et l a  tenue a j our d ' un releve detail le des 
proprietes fonci eres d ' un terri toire determine ; 

- la localisation et l ' identification de ces proprietes foncieres ; 

- la perception de l ' impot . 

2 .  Bref historique . 

L '  institution cadastrale remonte aux temps les plus 
recules , car la terre a toujours ete une bonne base d' imposition 
et aussi parce qu ' une telle insti tution est susceptible de creer 
l ' ordre et la securite dans la possession des terres et des proprie
tes . 

Quant au Cadastre belge , i l  trouve son origine dans 
les decrets des 23 novembre et ler decembre 1790 qui instaurerent 
en France et dans nos regions un impot fancier general sur les 
revenus nets des biens immobiliers . 

C '  est en 1807 que Nap oleon decreta un nouveau systeme , 
base sur la di vision du terri to ire en parcel les , chaque parcel le 
etant mesuree , mise en carte e t  evaluee . Ge cadastre napoleonien 
fut instaure en meme temps en Franc e ,  en Belgique , aux Pays-Bas 
et en Rhenanie .  

Cette lourde tache fut confiee aux admini strations locales . 
Dans nos regions les travaux debuterent en 1815 pour se terminer 
en 1835 , sau.f en ce qui concerne les provinces du Limbourg et 
du Luxembourg ou 1 ' on mi t un point final a la confection des plans 
et des registres en 1843 , 
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Mise a jour. 

Il est evident que l ' efficacite d ' une telle  documentation 
depend de sa mise a jour. Or en cette matiere nous constatons 
que , dans notre pays , ce Cadastre napoleonien a fait l ' obj et 
d ' une constante mis e  a j our annuelle depuis son origine. 

Les mutations sont , dans l ' etat actuel des choses , 
reprises au Cadas tre dans l ' annee qui suit la passation de l ' acte 
ou la modification . 

4 .  Caracteristiques . 

5. 

5 . 1 .  

5.2 .  

5 . 3. 

De ce bref aper�u 
qu ' avant l '  introduction de 
etait avant tout : 

historique nous 
l ' informatique , le  

1 ° un cadas tre communal ; 

2 ° un instrument fiscal. 

Principaux documents. 

pouvons deduire , 
Cadas tre  belge 

Les documents cadas traux sent etablis separement par 
commune , eventuellement par divis ion cadastrale de commune. 

Le plan d ' assemblage reproduit toute l ' etendue de la  
commune et indique les sections , l es rivieres , les principales 
voies de communication , les batiments les plus marquants , etc . .. 

Le plan parcellaire donne une representation graphique 
des parcelles cadastrales. Il permet d ' :identifier le  bien ,  de 
l '  individualiser et d '  en fournir le perimetre. Le plan parcellaire 
primitif reprend la situation a l ' origine du Cadas tre , tandis 
que le plan parcellaire supplementaire ( ou actuel ) est une copie  
du precedent dument mise a j our. De ce  fai t  il reproduit la  situa
tion la plus recente. 

La matrice cadas trale consiste en feuillets amovibles 
rassembles dans un classeur. Ces feuillets numerotes , a raison 
d '  un numero par proprietaire ( ou groupe de proprietaires de tenant 
conjointement un droit  de propriete ) renseignent toutes les proprie
tes que possede ce proprietaire ( ou groupe de proprietaires ) 
sur le  territoire de la commune ou de la division cadastrale 
de commune. 

Elle se compose de : 

l ' en-tlte , qui contient les indications relatives au ( x )  proprie
taire (s ) ;  

- le corps , qui donne un releve des parcelles appartenant au ( x )  
proprietaire ( s )  ; 

- le  total , qui est constitue par la  somme des elements comptabili
sables , a savoir ,  la contenance et les revenus . 
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Signalons encore que pour fac i liter l ' acces a la matrice 
cadastrale , o n  a recours a des documents sate l lites qui sent : 

a )  l ' indicateur alphabetique des proprietaires , qui est en fai t  
u n  indicateur onomastique , c '  est-a-dire u n  fichier dans lequel 
figurent les noms des proprietaires en meme temps que le numero 
de l ' article sous lequel i ls sont inscrits ; 

b )  l e  tableau indicatif supplementaire , etabl i  par section de 
commune et qui renseigne toutes les parcelles du plan dans 
l ' odre numerique , avec un renvoi a ! ' article de la matrice . 

Depuis le 1 . 1 . 1979 , la ma trice cadastrale ,  l ' indicateur 
alphabetique des proprietaires et le tableau indicatif supplemen
taire sont delivres sous la forme de microfiches ( microfilms 
pour les services des extraits des directions regionales ) .  

6 .  Missions . 

0utre sa mission fiscal e ,  ! ' administration du Cadastre 
s ' est vu assigner avec le temps de multiples autres missions , 
notamment dans les domaines economi que , scientifi que et technique ; 
les revenus cadastraux pap exemple servent souvent de reference 
ou de critere pour ! ' appl ication de nombreuses dispositions legales 
et reglementaires . 

7 .  Pourquoi automatiser ? 

7 . 1 .  

Au vu de ce qui precede , i l  est indubitable que pour 
remplir valablement les missions qui lui sent confiees , le Cadastre 
se doi t de posseder des in.scriptions dynamiques exigeant une 
mise a j our permanente . 

Evolution de l a  documentation cadastrale 

Depuis 1845 j usqu ' a  la vei lle  de l ' automatisation , 
la documentation cadastrale a subi une extension constante .  C ' est 
ainsi , par exemple , que le nombre de proprietaires etai t de 

914 . 000 en 1845 
1 . 050 . 000 en 1860 
2 . 008 . 000 en 1936 
3 . 041 . 000 en 1968 

Actuellement , nous en sommes a 4 . 602 . 000 proprietaires . 

11 est evident que l ' accroissement du nombre des parcel les 
accuse une evolution identique pour atteindre actue llement les 
9 . 208 . 000 unites . 

,. 
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Cette evolution draine inevi tablement un accroissement de travai l  
considerable mise a j our d e  l a  matrice et  de s e s  documents 
sate l li tes , modification du p lan , maintenance de nombreux registres 
et de statistiques . La mul tiplici  te des taches qui n '  existaient 
pas a l ' origine rend l ' organisation de p lus en plus comp l exe 
et le  fonctionnement beaucoup p lus lourd . 

De meme l a  
que l ' administration du 
egalement de croitre , 
600 . 000 extraits par an . 

demande d ' extraits de 
Cadastre est tenue de 
excedant actuel l ement 

la documentation,  
delivrer , ne cesse 

la del ivrance de 

7. 2 .  D '  autres facteurs imposaient egalement d '  etudier de 
maniere approfondie les possibilites de l ' automatisation ; 

7 . 2 . 1 .  Conserves et mis a j our par commune ou par division 
cadastrale de commune , les  documents cadastraux manuels  empechaient 
une exploitation rationnelle  a l ' echel l e  nationale .  

Par l ' automatisation e t  l ' utilisation judici euse de 
codifications , un Cadastre national peut etre envisage . 

7 . 2 . 2 .  L e  delai entre l a  survenance d ' un fait nouveau ( changement 
de propr ietaire , modification a un i mmeub l e )  et son inscription 
materielle  dans les registres cadastraux est , d ' une maniere genera
l e ,  trop long . L ' automatisation doit permettre de reduire progressi
vement ce delai a un minimum . 

7 .  2 .  3 .  Au long des operations de mise a j our , depuis l a  prise 
d ' information j usqu ' a  l ' enrolement du precompte immobi l ier , certai
nes donnees sont transcri tes j usqu ' a 7 foi s  ( notamment l es noms 
des proprietaires ) ce qui consti tue autant de sources d '  erreurs 
ou de discordances . 

Ici  egalement l ' automatisation peut palli er cet anachro-
nisme . 

8 .  Choix de l a  premiere app lication . 

En resume , le Cadastre belge possede trois  grandes 
documentations susceptibles d ' informatisation le p lan cadastral , 
l a  matrice cadastrale et la documentation d ' expertis e .  

Parmi 
la constitution 
parcelles s ' est  
mecanographique . 

les divers aspects 
d ' un fichier general 
rapidement imposee 

des activites cadastrales , 
des proprietaires et des 

comme premiere appl i cation 

Elle  allait toucher , en effet , l e  document l e  plus 
comp let et le  p lus consulte l a  matrice cadastrale .  Celle-ci 
occupe une fonction centralisatrice qui est le point de j onction 
du flux ascendant des informations concernant le , morcellement 
administratif ,  j uridique , topographique , territorial , fiscal 
des proprietes et du flux descendant concernant la levee de l ' impot , 
les controles fiscaux et territoriaux . 
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L ' automatisation de ce fichier devait egalement permettre 
la confection de fichiers complementaires , en ! ' occurrence 

- le registre des parcel les ; 

- l e  fichier alphabetique des proprietaires ; 

- l a  l iste des redevables  de l ' impot .  

E l l e  offrai t  enfin l a  possib i lite d ' envisager une exp loi-
tation e largie des multiples renseignements contenus dans la 

statistiques d ' ordre fiscal , social ( en matiere de 
economique ( sur la  base des revenus cadastraux indus
afferents a l ' outillage ) ,  l a  confection d ' un Cadastre 

matrice 
l ogement ) ,  
triels  ou 
nationa l , etc 

9 .  Equipements . 

Les etudes ont ete entamees compte tenu des possibilites 
offertes par les ordinateurs de la  seconde generation , c ' est-a-dire 
la serie I. B.M. 1401. Or 1 ' ordinateur qui nous fut li vre en 1968 etai t 
de l a  3eme generation I .  B .  M .  360/ 40 , ce qui nous obligea de 
repenser tout notre systeme , de changer nos procedures , de refaire 
de nouvel les analyses et d ' ecrire de nouveaux programmes .  

En octobre 1973 , l ' I . B . M .  360/40 fut rempl ace par un 
I . B . M .  370/modele 145 d ' une memoire centrale de 256 K .  

L ' administration du Cadastre dispose 
de juin 1984 , d '  une configuration e lectronique 
comportant : 

depuis l e  mois 
de marque I . B . M .  

- un ordinateur 4341/model e  101 , d '  une memoire centrale 
de 4000 K ;  

- une consol e  n ° 3278/model e  A02 + 2 ecrans e t  imprimante 
( 3278 , 3279 et 3287 ) ; 

- un lecteur de cartes n° 2501 et un l ecteur + p erforateur 
de cartes ( 3505 + 3525 ) ; 

- 2 imprimantes n ° 3203/model e  005 ; 

- 4 armoires a bandes + contr6le ( 4 x 3420/6 + 1 x 
3803/2 ) ;  

21 armoires a disques n° 3370 d ' une capaci te totale 
de ± 10 millards de bytes ; 

- 9 ecrans + 1 imprimante en remote ( 3 x 3178 + 6 x 
3278 + 1 X 3268 ) . 

Enfin , pour la fin de cette annee nous disposerons 
probabl ement : 

d ' un processeur IBM 4381 model e  Pl3 d ' une memoire 
interne de 16  mega-octets et d ' une puissance de 
4 Mips , soit une unite centrale 5 a 6 fois  plus puis
sante qu ' actuel l ement ; 
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- du controleur de communication adequat ; 

- de memoires de masse  presen tant une capaci te de stockage 
de 20 milliards de positions ,  soit pres du double 
de maintenan t ;  

- d '  un systeme d '  exploitation comportant VM/SP dej a  
installe  et  VSE/SP en remplacement d e  DOS/VSE ; 

- du moniteur de teletraitement CICS que nous possedons 
dej a ;  

- du gestionnaire d e  bases d e  donnees DL/I que nous 
possedons dej a ;  

- du logiciel  VTAM d e  gestion d e  reseau en remplacement 
de BTAM . 

Pour la saisie des information s , l ' admini stration du 
Cadastre dispose d ' un equipement de marque NIXDORF comportant 

- deux un ites cen trales n ° 620/38 , disposan t  d '  une 
memoire centrale de 64K ; 

- 40 ecrans/claviers ( encodeuses ) . 

Pour l ' assistance a l ' actualisation des plans cadastraux , 
l ' administration du Cadastre dispose de : 

- un systeme interactif couple a l ' ordinateur I . B . M .  
4341 ( 1  ecran graphique TEKTRONIX + 1 ecran I . B . M .  
n ° 3277 + 1 table a digitaliser SUMMAGRAPHICS ) ;  

- un e table tra9ante KONGSBERG ; 

- une table a digitaliser BENDIX . 

La matrice cadastral e .  

Reprise . 

La matrice cadastrale est actuellement reprise entierement 
sur support magnetique . Precisons que ce fichier qui ne porte 
que la situation active de la matrice cadastrale represente a 
lui seul 28 . 170 . 000 enregistrements de 150 positions . 

Ce fichier qui concern e  

4 . 602 . 000 proprietaires e t  
9 . 208 . 000 parcelles  

consti tue la  banque de donnees "Proprietaires-Parcelles"  en si tua
tion active , a laquelle il convient d ' adjoindre un second fichier , 
en extension constante , reprenan t  la s ituation passive ou perimee 
destinee a pouvoir retracer l ' historique du patrimoine immobilier .  

Conservation d e  l ' historique . 
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1 0 . 2 . 1 .  Aux exigences caracteristiques du Cadastre viennent 
s ' aj outer d ' autres difficultes specifiques inherentes au traitement 
par ordinateur . La mission du Cadastre ne se limite pas aux 
activites qui doivent permettre d ' indiquer l ' inventaire ou l a  
situation actuelle de la propriete . 

I l  doit egalement pouvoir donner l ' aspect historique 
de la propriete . Pour atteindre ce but , le  Cadastre est oblige 
de conserver les situations actuel lement perimees . 

I l  s '  ensui t que l e  probleme de la conservation concerne 
non seulement l ' information contenue au cadastre , mais aussi 
sa mise a j our . Afin de pouvoir confier et la conservation et 
la mise a jour de la ma trice cadastrale a l ' ordinateur , il a 
fal lu scinder la matrice manuelle en deux matrices partielles , 
a savoir : 

- la matrice active , c ' est-a-dire une matrice renseignant l a  
situation valable au moment de la reprise ; 

- et la matrice passive mentionnant successivement les situations 
perimees resultant des mises a jour . 

10 . 2 . 2 .  Evolution de la conservation de l ' historique 

La situation perimee au moment de la reprise des matrices 
n ' a  pas fait l ' objet  d ' une matrice magnetisee , mais demeure 
conservee dans la matrice cadastrale manuelle telle qu ' elle  
existait au  moment de la reprise . 

Depuis la reprise j usqu ' au moment de l ' introduction 
de la microfiche en 1979 , l ' ordinateur imprimai t ,  par commune 
cadastrale ,  chaque anne e ,  en raison du caractere annuel de l ' impot : 

- de nouvelles matrices actives ; 

de nouvelles matrices passives ; 

- une nouvelle l iste des numeros parcellaires etablie  dans l ' ordre 
croissant des parcelles ; 

- une nouvelle l iste alphabetique des proprietaires . 

Lors du passage de l ' impress ion sur pap i er vers la 
microfiche un nouveau fichier a ete cre e ,  qui perm et  de sui vre 
les parcelles , annee par annee , en indiquant la reference de 
la matrice cadastrale avant et apres chaque mutation ou modifi
cation . Chaque annee et par commune cadastrale ce fichier , ainsi 
que les matrices cadastrales actives , la nouvelle l iste des 
numeros parcellaires et la nouvelle  liste alphabetique des proprie
taires sont edites sur microfiches . Les matrices passives , 
telles qu ' elles existaient sur papier , ont ete remplacees  par 
les microfiches des matrices actives des annees anter ieures . 
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1 0 . 3 .  Mutations . 

1 0 . 3 . 1 .  Chaque annee le fichier de base "Proprietaires-Parce l les" 
est mis a j our compte tenu des modifications intervenues dans 
le chef des proprietaires , des parcel les ou des droits de proprie
te . Cette appl ication couvre bon an mal an p l us d '  un m i l lion 
de modi fications representant 1 5  % de la total ite du fichier . 

10 .. 3 . 2 .  La mise a j our s ' effectue actuel l ement en "batch" 

10 . 3 . 3 .  

au depart d '  un dossier de mutations par commune cadastrale dresse 
par les services locaux du cadastre . L '  encodage de ces dossiers 
est central ise au Centre de T rai tement de 1 '  Information ( C .  T .  I . )  
et s ' effectue sur notre equipement de saisie  des informations 
de marque NIXD0RF mentionne precedemment . 

Apres la mise a j our des fichiers en ordinateur les 
services uti l isateurs re9oivent la  nouvelle s ituation de la 
matrice cadastrale et des documents annexes sous forme de microfi
ches . 

Pour leur part , les services regionaux sont mis en 
possession de statistiques detai l lees portant sur les diverses 
contenances et les di fferentes sortes de revenus . Ces statistiques 
sont etablies par commune cadastrale , par commune administrative , 
par province , par direction regionale , par region l inguistique , 
etc . . .  

De meme les l i vres-j ournaux sont transmis a 
tration des Contributions permettant l ' enr6lement du 
immobi lier , compte tenu des modifications intervenues . 

Modernisation des methodes de mise a j our . 

l ' adminis
precompte 

L ' evolution des fichiers centraux vers une structure 
de base de donnees et le trai tement direct et a distance de 
l ' information recoltee et amenagee suivant les regles cadastrales 
avec mise a j our simultanee en temps reel sont a l ' etude au 
niveau de la direction generale du cadastre . 

Les buts poursuivis sont entre autres 

- la modernisation des methodes de travai l ;  

- l ' acceleration du rythme de mise a j our de la matrice 
cadastrale de maniere a suivre le p lus pres possible 
la  reali te ; 

- la consti tution d ' un cadastre national . 

Ce nouveau mode de travai l impliquera un certain nombre 
d ' actions a realiser dans differents domaines et induira un 
certain nombre de consequences touchant a des nombreux aspects 
de l ' organisation et du fonctionnement de ], .!-admini stration . 
I l  en resulte que l ' appl ication consideree ainsi global ement 
sera envisagee sous divers aspects : 
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- du point de vue des reglements , prescriptions et 
instructions administratives propre au cadastre ; 

- du point de vue de l ' organisation et du fonctionnement 
de l ' administration ; 

- du point de vue· purement informatique . 

Le reseau qui sera progressi vement mis en place sera 
du type "reseau en etoile"  et le nombre de postes de ·travail 
et d '  imprimantes sera de l '  ordre d '  un bon milli er au total pour 
l ' ensemble du pays . 

Le plan cadastral . 

Le Cadastre belge est un Cadastre parcellaire ; il  
est etabl i  sur la base de la parcel le , consi deree en principe 
comme une portion de terri toire de meme nature ( de culture ou 
autre ) ,  situee dans un meme l i eu-dit appartenant au meme proprie
taire et , par consequent , designee par un seul numero au plan 
cadastral . 

Cette definition , etablie  a l ' origine du Cadastre 
belge , reste valable en ce qui concerne la plupart des parcelles 
baties et non baties , mais a ete modifiee par l ' arrete royal 
du 12 avril 1966 a l ' egard , en ordre principal , des maisons 
d ' habitation , usines , etablissements , avec lesquels on groupe , 
sous un meme numero parcellaire , sous certaines conditions , 
les dependances baties et non baties contigUes . 

Le plan parcellaire 
re d ' une commune dans ses 
cultures , soit de proprietes . 

est celui qui represente le territoi
plus petites subdivisions soit de 

Etabli  l e  plus frequemment a l ' une des echel les 1/2500 , 
1/2000 , 1 /1250 ou 1 /1000 et exceptionnellement a l ' une des echelles 
1/5000 ou 1/500 , i l  se compose d '  un certain nombre de feuilles 
reproduisant chacune une secti on ou une partie de section . 

Les 
par un numero 
commern;:ant a 1 .  

parcelles 
emprunte 

y 

a 
sont designees , dans chaque section , 
la serie continue des nombres entiers 

Il convient de souligner que , lors de la constitution 
du cadastre en Belgique , chaque commune a ete triangulee separe
ment sans rattachement a une triangulation du pays , d ' ou la 
difficulte d ' assemb ler les plans de communes limitrophes . Les 
agrandissements de plans , rendus necessaires au cours des annees 
par le morce llement du parcellaire dans ·  les vi l les et  locali tes 
importantes , en outre , par des procedes graphiques ont accentues 
les discordances . 

En procedant par rattachement a la triangul ation 
ral e ,  comme on le fait actuellement dans les nouveaux 
cadastraux d ' ensemble , on elimine ces inconvenients . 

gene
leves 
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Ni les sommets des triangles , ni ceux des cheminements 
polygonaux , ne furent materialises sur le terrain : d ' ou l ' impos
sibili  te de reconsti tuer les bases d '  operation apres coup et 
de redresser les erreurs decouvertes lors des rattachements 
ulterieurs de limites . Lors des nouveaux leves cadastraux d ' ensem
ble realises actuellemen t ,  les bases d ' operation sont material i sees 
de fa9on durable  sur le terrain . 

Le Cadastre possede plus de 25 . 000 plans dont 4 . 000 
environ sont rattaches a la triangulation generale du Royaume . 

Cette documentation consti tue l ' unique p lan parcellaire 
general du pays , annuel lement mis a j our . En consequence , elle 
entre en l igne de compte comme document de base pour la creation 
d ' une banque de donnees "SOL" . 

Le dessin automatique des plans . 

Preambule . 

I l  importe tout d '  abord de distinguer deux conceptions 
differentes selon qu ' on considere la tab le tra9ante automatique 
soit comme une station independante dont le dessin est le produit 
final soit comme un peripherique de l ' ordinateur permettant 
! ' exp loitation d ' une banque de donnees . 
Dans la premiere conception , l '  app lication s '  arrete a une statis
tique ou a un plan , tandi s  que dans la seconde , une reponse 
complete ou partielle  peut e tre donnee a une question se si  tuant 
dans le cadre de la banque de donnees ( extrai ts , cartographie 
thematique , statistiques , . . .  ) et un controle electronique · peut 
e tre instaure lors de la reprise ou de la mise a j our de cette 
banque de donnees . 

L '  administration du Cadastre a opte pour la premiere 
concep tion , parce qu ' elle  repond mieux aux missions qui lui 
ont ete confiees , de p lus elle ne met pas en cause la reali sation 
d '  une base de donnees " topographiques " .  Cette base de donnees 
pourra alors consti tuer le point de depart d ' une banque de donnees 
" SOL" au moment ou l ' autori te superieure en decidera la consti tu
tion . 

Appl ications actuelles . 

Avant de trai ter les appl ications actuel les en matiere 
de dessin automatique ou de dessin assiste par ordinateur , il 
faut distinguer les deux types de p lans cadastraux c-a-d . les 
plans anciens , non rattaches a la triangulation generale du 
Royaume et  les nouveaux plans etablis  par la Direction des grands 
levers et plans generaux ( D . G . L . P . G . ) .  Les p lans anc iens , datant 
en general de la creation du Cadastre , ont subi , lors de l eurs 
mises a j our successives , une certaine deterioration metrique , 
mais restent neanmoins des documents graphiques tres valab les . 
Les nouveaux plans , par contre , bases sur un reseau de points 
connus en coordonnees et dessines sur un support stable sont 
pour leur part metriquement exacts . 
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Les methodes de mise a j our des plans cadastraux concer
nant des travaux d ' infrastructure importants comme les autoroutes , 
les remembrements ou les nouveaux lotissements p . ex . , tiennent 
compte de cette difference de precision . Une mise a j our graphique 
des plans anciens est suffisante alors que les nouveaux plans 
exigent un trai tement p lus prec i s .  

12 . 2 . 1 .  Mise a j our graphique a partir d e  photos aeriennes . 

Cette methode a ete mise au point pour permettre l a  
mise a j our des p lans anciens en c e  qui concerne les grands 
travaux d ' infrastructure comme les autoroutes . 

E l le permet , a l ' aide notamment de l ' ordi nateur et 
de la table  tra9ante , d ' obtenir les resultats suivants : 

- integrer les plans cadastraux dans une triangulation generale , 
les redresser s i  necessaire et les pourvoir  d ' un quadrillage ; 

- rapporter les grands travaux d ' infrastructure aux plans ; 

- apurer un certain nombre de cas non encore resolus 
de non-del imitation et permettre ainsi de localiser les 
de terrain , i ssus des expropriations , restant le 
autoroutes . 

12 . 2 . 2 .  Les leves photogrammetriques . 

a cause 
excedents 
long des 

Depuis les annees ' 30 ' , le Cadastre 
a la photogrammetrie et exposait dej a en 1934 
du IVe C ongres International de Photogrammetrie , 
de la premiere experience photogrammetrique . 

s ' est i nteresse 
a Par i s , lors 

les plans issus 

Pourtant la precision ( assimi lee a celle  d ' un bon 
croquis de terrain ) et la rentab i l i te de la photogrammetrie 
furent j ugees insuffisantes . Le Cadastre s ' orienta vers l a  topogra
phie classi que et le service special des levers et plans generaux 
fut cree a cet effet en 1936 . 

En 1948 l ' appari tion d ' un obj ectif photographique 
de haute precision permettait d ' envi sager de nouveaux essais 
en recherchant cette foi s  une precis ion analogue a celle obtenue 
par la topographie  classique . 

La precision etait tres proche de l a  l imite de tolerance 
imposee ( erreur moyenne en planimetrie  de 0 , 2  mm ) .  L ' ut i l i sation 
de la photogrammetrie paraissait cependant fort coGteuse et 
d ' un rendement insuffisant . Trop d ' interventions au sol restaient 
necessaires pour completer le plan obtenu par photogrammetrie .  

En 1968 l e  Cadastre effectua des leves photogrammetriques 
sans autre marquage au sol  que celui des points d ' appui . 
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Depuis  les premi ers essais , le Cadastre s ' est done 
oriente , d ' une methode qui necessitait de nombreux travaux preala
bles au sol , vers une methode qui ne demandait que le releve 
d ' un nombre reduit de points de repere . La photogrammetrie a 
evidemment beneficie  en outre de l ' enorme developpement des 
moyens de calcul disponibles . Un programme d ' ordinateur a ete 
developpe sur base d ' une methode de calcul con9ue par le Cadastre . 
Les calculs sont effectues photo par photo afin de permettre 
un redressement numerique . Le film destine au redressement est 
dessine par la table  tra9ante . 

La methode de leve photogrammetrique actue l lement 
appl i quee se prete fort bien a la resti tution des regions baties 
et se revele tres economique , La prec ision graphique 
est de 0 ,  2 mm a l ' echelle 1 1 000 . Les photographies sont 
prises au moyen d '  une chambre de prises de vue a angle normal 
a une altitude d '  environ 1000 m ( echelle ± 1 : 5000 ) compatible 
avec les necessi tes de l '  indication des details repris sur les 
cartes cadastrales . Les stereominutes sont etab lies au 1 1000 
( territoires urbains ) ou au 1 : 2000 ( sites ruraux ) .  

12 . 2 . 3 .  Les plans issus d ' un remembrement . 

Lors d ' un remembrement des biens ruraux , l a  Societe 
Nationale Terrienne ( S . N . T . ) ,  qui a la charge des remembrements , 
appuie ses mensurations sur un canevas topographique realise 
par le Cadastre , Apres avoir termine ses travaux , la S . N . T .  
transmet une copie de ses plans a l ' administration du Cadastre 
afin que cette derniere dresse les nouveaux plans cadastraux . 

Les plans fournis  par la S .  N .  T .  ont un decoupage qui 
ne correspond pas a celui des plans cadastraux et ne concernent 
evidemment que les parties remembrees de la ou des commune ( s )  
impliquee ( s )  dans le remembrement . De c e  fai t ,  l e  Cadastre etai t 
oblige d ' assembler manuellement des - parties des p lans fournis 
par la S . N . T .  avec les mesurages des ilots exclus du remembrement , 
qu ' elle avait effectues sur le terrain . 

Depuis  que la S .  N .  T .  a introdui t des procedes informa
tiques dans la confection de l ' acte de remembrement et le dessin 
de ses p lans , le  Cadastre a des contacts suivis avec les responsa
bles du service informatique de la S . N . T .  Les contacts ont abouti 
d ' une part a la preparation automatique des dossiers de mutations 
et d '  autre part au dessi n  automatique des plans cadastraux i ssus 
d '  un remembrement . L '  echange d '  informations entre les deux C .  T .  I .  
se fait a ! ' aide de bandes magnetiques . 

En ce qui concerne plus particulierement les plans , 
les informations c-a-d . les coordonnees des points et les 
contours des parcelles - sont venti lees par plan cadastral avant 
d ' etre trai tees . L ' aboutissement de ce trai tement est la gravure 
du plan sur la table  tra9ante . 
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12 . 2 . 4 .  Les plans issus de mesurages au sol . 

Grace au developpement des appareils d '  arpentage , 
i l  s ' avere actuellement possible d ' effectuer les mesurages sur 
terrain de fa9on rapi de et rationnelle . Le volume des travaux 
execute pendant la saison de terrain peut cependant avoir pour 
consequence de rendre necessaire une prolongation de la periode 
consacree aux travaux de bureau ( calcul , semis de points , travaux 
de dessin , . . .  ) .  Celle-ci provoquera automatiquement le raccourcis
sement de la saison de terrain suivante et annulera le gain 
de temps acquis lors des mesurages .  L ' emploi de l ' ordinateur 
et du systeme de dessin  automatique peut , dans la plupart des 
cas , entrainer une telle diminution des travaux de bureau que 
la periode de travai l sedentaire s ' en trouve raccourci e .  

Les donnees qui doivent !tre collectees pour permettre 
l ' emploi du systeme de dessin automatique sent en fait  les m!mes 
que celles qui doi vent !tre mises a la disposi tion d '  un dessina
teur , c ' est-a-dire des reseaux de points connus en coordonnees . 
I l  est done necessaire de pouvoir disposer de deux sortes de 
donnees : des points connus en coordonnees et les types de lignes 
reliant ces points . Les programmes qui gerent la table a dessin 
automatique puisent leurs informations principalement dans deux 
fichiers d ' une part un fichier "coordonnees" et d '  autre part 
un fichier " l ignes" ou fichier "parcelles " . 

La col lecte des donnees et leur traitement sent de 
la competence du "bureau central " de la direction des grands 
levers et des plans generaux ( anciennement service special ) 
qui est relie  a l ' ordinateur central par voie de terminaux . 

Dans un avenir assez proche tous les bureaux decentrali
ses de cette direction seront relies au reseau de l ' administration 
du cadastre et gereront les fichiers topographiques a distance 
et en temps reel . 

1 3 .  La documentation d ' expertise . 

I l  s ' agit en fait  de la consti tution sur support magneti
que d ' un fichier general des proprietes be.ties comportant les 
-principaux elements consti tutifs des batiments intervenant dans 
l ' etablissement des revenus cadastraux et devant permettre , 
par voie informatique , un controle des trai tements requis par 
la gestion "cadastre" dans ce domaine . Ce fichier repond egalement 
aux besoins des organismes directement interesses ( statistiques , 
logement , etc . . .  ) .  

Les travaux de reprise de ce fichier " code de construc
tion" ont ete clotures dans le courant de l ' annee 1985 . 
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App lications diverses .  

Demaine de l ' Etat . 

Grice A l ' automatisation de la matrice cadastrale 
on peut confectionner des Cadastres partiels ou thematiques ,  
tel que celui des biens appartenant au Demaine de l ' E tat . 

Ce dernier comprend par commune les biens immeubles 
qui sont la propriete de l ' Etat en precisant le departement 
ou le service gestionnaire de ces biens . Il s ' agit ,  en l ' occurren
ce , d ' un instrument de travai l  qui favorise une uti lisation 
rationnelle du potentiel immobi l ier de l ' E tat . 

Depuis  le debut de 1987 ce fichier est consulte et 
gere par terminaux . 

Extraits cadastraux . 

Dans les derniers mois de 1975 , une nouvelle app l ication 
a vu l e  j our , elle concerne la delivrance automatique d ' extraits 
cadastraux dont la procedure est reglee par divers arretes royaux . 
Appl iquee au depart pour les demandes d ' extrai ts emanant de 
deux provinces , elle a ete etendue A l '  ensemble du pays c ' est-A
dire pour repondre aux 600 , 000 demandes annuelles . Les directions 
regionales disposent d ' une station " lecteur-reproducteur de 
microfi lms" equipee d '  une recherche automatique de l '  image . 
Les microfi lms sont produits sur un apparei l lage COM relie A 
l ' ordinateur . 

Pour l ' annee 1988 les neuf directions regionales de 
mutations et expertises seront reliees A l ' ordinateur central 
et deli vreront les extrai ts sur imprimante e lectronique , tandis 
que la  comptabi li te de la  delivrance des extraits sera geree 
par l ' ordinateur . L ' obj ectif poursuivi consiste A reduire les 
delais de de livrance , A donner des renseignements corrects , 
de presentation irreprochable , et A rentabi liser davantage ce 
secteur de l ' activite cadastrale .  

La perequation generale . 

L '  automatisation a j oue un role preponderant dans 
le cadre de la derniere perequation generale des revenus cadas
traux . Un grand nombre d ' operations manuelles fort assuj ettissantes 
ont ete prises en charge par l ' ordinateur . 

Le flux des informations relatives A la perequation 
vers le C .  T .  I . ,  au moyen de listings , a ete ordonne de telle 
fa9on que l ' ordinateur a ete regulierement al imente . 
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L '  automatisation a assume entre autres les operations 
suivantes 

- l ' expertise de la grande masse des parce lles non baties ; 

- la confection sur microfiches des nouvel les matrices cadastrales 
n ° 212 AM portant les revenus cadastraux apres perequati on ; 

- l ' etabl issement 
des Contributions 

des l ivres-journaux 
Directes sous forme 

directement exploitables ; 

pour l ' administration 
de bandes magnetiques 

- l ' etabl issement et l ' envoi des bulletins de noti fication des 
revenus cadastraux . 

Cette app l ication a permis de resoudre de nombreux 
problemes et d '  en etudier d '  autres . Il en resul te que le systeme 
s ' est  sensiblement ame l i ore et  que l ' experi ence acquise en la 
matiere servira dans l ' avenir , que ce soi t lors de la  prochaine 
perequation ou lors de revisions speciales ou extraordinaires . 

1 5 .  Rapports avec l e s  administrations fiscales . 

Dans un souci de parfaire la gestion administrative , 
i l  s ' indique de poursuivre et de perfectionner l ' harmonisation 
de nos rapports avec les administrations soeurs . En collaboration 
avec l ' administration des Contributions Directes , i l  importe 
de mettre au point une i ntegration mecanographique complete 
des operations reglant les relations entre les deux services 
pour la  gestion du fichier du precompte immob i l i e r .  Cette i ntegra
tion est actuel lement en cours de real isation . 
En collaboration avec l ' administration de l ' Enregistrement , 
i l  s ' agira de rechercher une integration mecanographique des 
operations reglant la  fourni ture des e lements necessaires a 
la gestion des fichi ers immob i l i ers . 
Ce probleme est l i e  dans une large mesure aux dec isions qui 
sont attendues quant au fonctionnement du secteur i mmob i l ier 
et aux dispositions legales et administratives qui pourraient 
en resulter . 
Enfin , i l  convi ent de renforcer la coordination et la col laborati on 
entre les diverses administrations du Ministere des F inances 
par un apport constructif au sein de la Commission d ' automatisation 
du Departement . 

Dans le cadre de l a  lutte contre la fraude fi scale , 
le Cadastre apporte dej a le soutien logistique de son service 
automatisation a l ' administration de l ' Inspection Speciale  des 
Impots . Le Cadastre met egalement son fichier a la  disposition 
des Contributions Directes a l ' occas ion de demandes ponctuel les . 
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18 , Rapports avec les autres admini strati ons et organi smes pub l ics . 

Des contacts sui v i s  existent avec les services pub l ics 
uti l isant la documentation cadastrale ( Societe nationale terrienne , 
Insti tut national des statistiques , . . .  ) et avec ceux interesses 
par les appl ications actue l l ement a l ' e tude ( Insti tut nati onal 
du Logement , Institut national des statistiques , Insti tut geogra
phique national ) .  

Des contacts analogues sont entretenus avec les organi s
mes pub l ics en rapport avec l ' automatisat ion , soi t directement , 
soi t l e  p lus souvent au sein des commissions insti tuees en vue 
de l '  integration dans un processus general d '  automatisation 
de toutes les operations administratives realisees ou en voie 
de reali sation . 

19 . Conclusi on .  

E n  conc lusion , on peut d ire que l a  banque d e  donnees 
relatives aux i mmeubles , deja detenue par le Cadastre et devel oppee 
par les possi b i l i tes decoulant de l ' automatisation , const i tue 
par sa mise a j our permanente une ressource nationale i mportante 
que peu de nations peuvent se flatter de posseder . Il est indispen
sable  que notre pays , tres morcele du point de vue de la propri ete 
et ou celle-ci represente un patrimoine extremement i mportant , 
soi t a la pointe du progres quant a la tenue d '  un inventaire 
automatise des biens-fonds , de leur consistance et de l eurs 
proprietaires . 

L ' admini strati on du Cadastre mettra tout en oeuvre 
pour que sa documentation automati see reponde a ces i mperatifs . 
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Summary of  the conference o f  Mr . Van Hemelrijck by Mr . Kolbl 

The P rogre s s ive Automat ion of the Belgian Cadastre 

The Belgian cadastre started early with automation. They now use third 
generation computers. The sequence of computerization is very important in 
order to retain the history of changes. The information is handled by a 
communication-net with terminals connections possibilities. 

Mr. Van Hemelrijck insisted on the distinction 

The automatic drawing table is considered as an independant working 
unit and the resulting drawing represents the final product or the out
put of the operations. 

The drawing table is a peripheral unit connected to a computer allowing 
the exploitation of a databank. 

He showed us problems which arise during the revision of the cadastral 
maps and insisted that in Belgium, early photogrammetric tests and even 
applications date back to 1934 already. Photogrammetry is extensively used 
for revision, but also for new measurements. 

The new system is similar to MAJIC2 in France, the computerization is 
based on a litteral file. The new measurements are treated by computer but 
the final output is a map. Up to now the updating is not done numerically. 

There raises the question of how the enormous costs for the numerization 
and the numerical management of all the maps can be justified for a fiscal 
cadastre. 

Kolbl: 

D i s cu s s i on 

Do you have your own equipment for photogrammetry or do 
you collaborate with private companies ? 

Van Hemelrijck: All photogrammetric projects are treated in the office of 
the cadastral survey; nothing is granted to private enter
prises. Since 1984 a law forbids that dif ferent govern
mental organizations do concurrence each other. The topo
graphic service (IGN) is equipped with all the necessary 
instruments for photogrammetry; this service is in charge 
of the geodetic network and the triangulation of the coun
try. As for plotting their activity is based on photo
graphs on 1: 20 ' 000 and limited to the scale of 1: 10'000 
which is evidently too small for cadastral surveys ; the 
average area of a parcel is - 30 a. According to our pre
scriptions the cadastral service should not do its own 
photogrpmmetric plotting, nevertheless the cadastral sur
vey applies photogrammmetry but without really applying 
it. This means that we use very simple methods ,  mainly the 
rectification of the photographs to reconstruct the dif
ferent plots by planimetric measurements. 

Kolbl: Do you think that you can superimpose your cadastral maps 
and the orthophotos in colour at scale 1: 10'000 ? 

Van Hemelrijck: Private companies do produce these orthophotos. Actually 
we do not use them because the scale is not suited for our 
purposes. 
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DIE ERNEUERUNG DES KATASTERS 

IN �STERREICH 

Gunter Schuster 
Gruppe Kataster , Grundlagenvermessungen , 

Staatsgrenzen 
Bundesamt fur Eich- und Vermessungswesen 

Zusammenfassung Die Wurzeln des Osterreichischen Katasters gehen bis in 
die Anfange des 1 9 .  Jahrhunderts zuruck . Zielsetzung die
ser Einrichtung war eine gerechte Besteuerung der Grund
stucke, wobei die Grundsatze der Fuhrung der Grundstucks
informationen bis in die Mitte der Siebzigerjahre des 

1 .  E inleitung 

20 . Jahrhunderts Gultigkeit haben sollten . Die Entwick
lung der Technologie und moderne MeBmethoden waren AnlaB , 
den Kataster an diese Entwicklungen jeweils anzupassen . 
Die Anforderungen , die heute von Seiten des Benutzers an 
den Kataster gestellt werden , erfordern immer mehr eine 
Neuordnung des Katasters schlechthin . Der Kataster wird 
nur dann seine Gultigkeit behaupten , wenn die Aussage
kraft des Katasters die Forderungen an ein boden- und 
grundstucksbezogenes Informationssystem, die von Seiteri 
der verwaltenden , der planenden Stellen erhoben werden , 
erfullen wird konnen . Wesentliche Bedeutung zur ef
fizienten Darstellung des Katasters wird dabei der auto
mationsunterstutzten Datenverarbeitung zukommen . 

Die Fuhrung des schriftlichen Teiles des Katasters im 
Rahmen einer Grundstucksdatenbank ist in Osterreich bun
desweit verwirkl icht worden . Derzeit werden alle Anstren
gungen unternommen , den noch analog gefuhrten Inhalt der 
Katastralmappe in digitaler Form anbieten zu konnen . 

Der osterreichische Grundkataster blickt nunmehr auf einen 1 70-jahri-
gen Bestand zuruck . Er wurde am 23 . Dezember 1 8 1 7  durch das von Kaiser 
Franz I .  erlassene Patent als Grundsteuerkataster begrundet . Die Erlas
sung des Grundsteuerpatentes verfolgte damals zwei Z iele . Erstens sollte 
eine gerechte Besteuerung eingefuhrt werden , die auf die personliche 
Stellung des Grundbesitzers keine Rucksicht zu nehmen hatte und uberdies 
lediglich vom Reinertrag des Bodens bei landesublicher Be�irtschaftung 
ausgehen sollte , und zweitens sollte die flachenmaBige Erfassung der Grund
stucke durch eine auf wissenschaftlicher Grundlage vorzunehmende Vermes-
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sung und Darstellung in Planen ( Mappen) erfolgen . Dieses ,  im Jahre 186 1 
abgeschlossene wenn auch mit ungeheurem Weitblick geschaffene Werk war 
naturlich Anderungen insoferne unterworfen , als den jeweiligen Zeitver
haltnissen - manchmal auch etwas schwerfallig - Rechnung getragen werden 
muBte . Damit hat aber der Grundsteuerkataster heute eine rechtliche und 
technische Hohe erreicht, die ihn vielen offentlichen und privaten An
spruchen gerecht werden lassen . Der Grundsteuerkataster hat damit auch je
nen ursprunglichen Zweck , ein Instrument gerechter Besteuerung zu sein , 
weitgehend uberflugelt. 

2 . Die gesetzliche Grundlage 

Bis zum Jahre 1 940 erfolgte die Bewertung des Grundbesitzes auf der Grund
lage des Grundsteuerregelungsgesetzes , sodaB die darauf beruhenden Kata
stervorschriften voll anwendbar blieben . Durch die Einfuhrung des Bewer
tungsgesetzes ist die Bewertung j edoch auf eine vollig neue Grundlage ge
stellt worden . Anstelle der bisher von den Vermessungsamtern ausgestellten 
Grundbesitzbogen sind die Einheitswertbescheide , die nunmehr von den Fi
nanzamtern ausgestellt wurden , als Besteuerungsgrundlage getreten . Nicht 
mehr Katastralreinertrag und Bonitat, sondern die Ergebnisse der Bodenschat
zung sind fur die Bewertung der Grundstucke herangezogen worden . Die An
passung der fur den Kataster geltenden Vorschriften ist jedoch unter
blieben , sodaB diese zum GroBteil als uberholt, zum Teil als nicht mehr an
wendbar bezeichnet werden muBten . Diese Grunde zwangen dringend zu einer 
Neuordnung der bisher geltenden Katastervorschriften . Aber auch andere 
Grunde gaben AnlaB , die Neuregelung des Rechtsgebietes als vornehmlichstes 
Ziel der Katastererneuerung zu sehen . 

Die bisher in Geltung stehenden Vorschriften waren bis zu 1 50 Jahre _ alt 
und insbesondere auch durch die Entwicklung der Technik uberholt worden . 
Neue Vermessungsgerate und MeBmethoden ermoglichten es , mit dem gleichen 
Aufwand ungleich bessere Ergebnisse sowohl in qualitativer als auch in 
quantitativer Hinsicht zu erzielen . Dazu kam noch , daB die steigenden 
Bodenwerte immer mehr zu Schwierigkeiten fuhrten , die nach einer Losung 
verlangten . Nach der bisherigen Rechtslage nahmen nur die Grundstucksnum
mern am offentlichen Glauben des Grundbuches teil , wahrend die Katastral
mappe lediglich zur Veranschaulichung der Lage der Liegenschaft bestimmt 
war . Welcher abgegrenzte Teil der Erdoberflache von der Nummer umfaBt 
wird und damit den Gegenstand des eingetragenen Eigentumsrechtes bildete , 
war dem Vertrauenschutz zur Ganze entzogen . Im Hinblick auf die auch aus 
anderen Grunden notwendige Neugestaltung des Katasterrechtes schien es 
zweckmaBig , einen umfassenden Vertrauensschutz hinsichtlich der im Kataster 
eingetragenen Grenzen zu schaffen , ein Vorhaben , das noch durch die in der 
modernen Vermessungstechnik gebotenen Genauigkeit unterstutzt wurde . 

In Hinkunft sollten nun die Grenzen der Grundstucke im neuen Kataster mit 
den gleichen Rechtsfolgen gefuhrt werden , wie dies bereits bei den Grund
stucksnummern der Fall war . Die Folge davon ist, daB die Angaben des Ka
tasters kunftig die Grundlage fur die Bestimmung des Grenzverlaufes der 
Grundstucke bilden werden . 

Die Neuordnung der Landesvermessung wurde daher mit dem a,m 1 .  Janner 1969 
in Kraft getretenen Vermessungsgesetz nach folgenden Grundsatzen vorgenom
men :  

a )  Aufgaben des Bundesvermessungsdienstes sollten im wesentlichen 
die Grundlagenvermessungen , die Anlegung und Fuhrung des Ka
tasters und die Herstel lung der staatlichen Landkarten sein . 
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b) Der neue Kataster sollte neben seiner bisherigen Auf
gabe , der Finanzverwaltung die Grundlagen der Einheits
bewertung zu l iefern, auch der S icherung der Grundstucks
grenzen dienen . 

c) Der neue Kataster sollte nicht nur vom Bundesvermessungs
dienst allein , sondern gemeinsam mit allen Vermessungsbe
fugten geschaffen werden . 

d) Der neue Kataster sollte seinem Aufbau nach dem bisherigen 
soweit als moglich entsprechen , um einen reibungslosen 
Ubergang zu ermoglichen . 

e) Die Neuregelung sollte keine Mehrbelastung des Staatshaus-
haltes zur Folge haben . 

Die in den Jahren nach dem Inkrafttreten des Vermessungsgesetzes gewonne
nen Erfahrungen gaben im Jahre 1975  AnlaB zu einer Novel lierung dieses Ge
setzes .  Bis zum 1 .  Janner 1974 wurde in rund 1 200 von insgesamt7834 Kata
stralgemeinden das Neuanlegungsverfahren fur den Grenzkataster eingeleitet 
und damit die Moglichkeit geschaffen , Grundstucke in den Grenzkataster ein
zutragen . Im groBen AusmaB ist dies jedoch nur im Zusammenhang mit Agrar
verfahren geschehen . Die neu eingefugten Bestimmungen sollten die Moglich
keit eroffnen , unter vereinfachten Verfahrensbestimmungen alle jene Grund
stucke in den Grenzkataster uberzufuhren , die von Teilungen in Katastral
gemeinden , in denen das Neuanlegungsverfahren bereits eingeleitet ist, be
troffen sind. Davon war eine bedeutende Beschleunigung des Grenzkatasters 
zu erwarten . 

Mit der weiteren Novell ierung im Jahre 1980 sollte das Vermessungsgesetz 
an die technische Entwicklung im Bereich der automationsunterstutzten Da
tenverarbeitung insoferne angepaBt werden , als  nunmehr auf Grund der Ein
richtung einer Grundstucksdatenbank die damit verbundenen Erfordernisse 
des Datenschutzes Berucksichtigung finden sollten . Das Bundesamt fur Eich
und Vermessungswesen wendete die automationsunterstutzte Datenverarbeitung 
schon seit dem Jahre 1 9 56 an . Diese Anwendung bezog sich jedoch nur auf das 
Schriftoperat des Katasters .  Die aus Rationalisierungsgrunden erfolgende 
Erweiterung um Oaten des technischen Operates und um Oaten , die vom Grund
buch ubernommen werden , erforderte die Anpassung des Vermessungsrechtes an 
diese Weiterentwicklung unter Einbeziehung entsprechender Datenschutzbe
stimmungen . 

3 .  Die Grundstucksdatenbank 

3 , 1  Organisatorische und techn ische Grundsatze 

Das Katastraloperat wurde in den Jahren 1 9 56 bis  1 966 vom h istorisch uber
kommenen Fol iantenprinzip vorerst auf eine Lochkartenorganisation und im 
weiteren entsprechend der Entwicklung der EDV auf eine Lochkarten-Magnet
bandorganisation umgestellt. Obwohl dieses System bei seiner Einfuhrung 
uberaus fortschrittlich war , stellte es sich im Zuge der Weiterentwicklung 
der EDV als zweckmaBig heraus ,  fur die Fuhrung des Katastraloperates die 
Vorzuge einer Datenbank heranzuziehen , da die Lochkarten als Datentrager 
langst uberholt und die Lochkarten-Magnetbandorganisation nicht weiter ent
wickelbar waren . Nicht zuletzt war jedoch die kurze Dauer def Datenerfas
sung dem Umstand zuzuschreiben , daB ein groBer Teil der Katasterdaten aus 
dem Lochkartenoperat bereits maschinell lesbar vorlag . Im Sinne einer spar
samen und wirtschaftl ichen Verwaltung sollte die Einrichtung einer Grund
stucksdatenbank nicht nur fur den Kataster , sondern auch fur die Grund
bucher erfolgen . 
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Die Grundstucksdatenbank stellt ein gemeinsames Projekt des Bundesministe
riums fur Bauten und Technik und des Bundesministeriums fur Justiz dar . 
Ziel des Proj ektes ist die gemeinsame zentrale Speicherung aller Daten von 
Kataster und Grundbuch im Bundesrechenamt und deren dezentrale Fuhrung in 
den Vermessungsamtern und Bezirksgerichten mittels Datenfernverarbeitung 
unter Wahrung der gesetzlichen Zustandigkeiten . 

Kataster und Grundbuch fuhren boden- und grundstucksbezogene Daten . Die 
bestehenden gesetzlichen Verpfl ichtungen zur ubereinstimmenden Fuhrung bei
der Datenbestande erforderten auch die Fuhrung von zum Teil identischen Da
ten . Intere ssenten an grundstucksbezogenen Oaten muBten , um vollstandige 
Informationen zu erhalten , j eweils Kataster und Grundbuch in Anspruch neh
men . Auf Grund des personalintensiven Systems der Fuhrung von Kataster und 
Grundbuch bestanden Schwierigke iten bei der Aktualisierung der Datenbe
stande und mitunter lange Wartefristen bei der Bestellung von Kopien und 
Auszugen . 

Durch die Zusammenfassung der Daten von Kataster und Grundbuch in Form der 
Grundstucksdatenbank werden mit dem Wegfall der Fuhrung identischer Daten 
innerbehordliche Rationalisierungseffekte erzielt und die boden- und grund
stucksbezogenen Daten aktueller und benutzerfreundlicher dargeboten . Die 
Spe icherung der Datenbestande erfolgt im Interesse einer sparsamen und wirt
schaftl ichen Verwaltung im Bundesrechenamt . Die Verbindung vom BUndesrechen
amt zu den e inzelnen Vermessungsamtern wird durch Datenubertragungsleitun
gen sichergestellt, wobei diese Leitungen n icht nur den Vermessungsamtern 
und den Grundbuchsgerichten zur Verfugung stehen , sondern auch anderen Be
horden zuganglich sein sollen . zur Weitergabe der Informationen der Grund
stucksdatenbank an die Benutzer und zur taglichen Aktualisierung der Daten
bestande wurden bei den Verme ssungsamtern Datenendstationen e ingerichtet,  
die im wesentlichen aus einem Bildschirm und einem Drucker fur den Aus
druck jener Informationen bestehen , die der Benutzer etwa zur Grundlagen
beschaffung fur den AbschluB von Rechtsgescha.ften benotigt . Fur Benutzer , die 
Informationen aus der Grundstucksdatenbank haufiger und in gr6Berem Umfang 
benotigen , wurde die Moglichkeit geschaffen , uber eigene Datenendstatio
nen zum Datenbestand zugreifen zu konnen . 

3 , 2  Die Einrichtung der Grundstucksdatenbank 

Der Umsetzung der Oberlegungen hinsichtlich der Strukturierung der Daten
bestande sowie deren Manipulation sollte e in Modellversuch dienen . Der 
Sprengel des Vermessungsamtes Wien war in Anbetracht der Heterogenitat des 
Datenbestandes einer GroBstadt als Versuchsgebiet- ausgewahlt worden und um
faBte bei den Grundstucken etwa 2 , 5 Prozent , bei den Grundbuchseinlagen 
etwa 5 Prozent des Gesamtdatenbestandes des Bundesgebiete s .  Der erfolg
reiche AbschluB des Modellversuches Wien und die am 1 3 . Juni 1978 erfolgte 
Zustimmung des Ministerrates legten den Grundstein fur die schrittweise 
Umstellung des Grenzkatasters auf die Fuhrung mit Hilfe der automations
unterstutzten Datenverarbeitung in den ubrigen Vermessungsamtern . Die Um
stellung wurde nach folgenden Grundsatzen bestimmt : 

- Die wichtigsten Vermessungsamter sind vordringlich zu versorgen ; 
- Die Vorbere itungsarbeiten fur die Datenersterfassung sind in An-

sehung der ubrigen Aufgaben der Vermessungsamter moglichst gleich-
maB ig zu verteilen ; 

/ 

- Die Datenerfassungskapazitat bei der EDV-Abteilung ist moglichst 
hoch und konstant zu halten . 

Nach diesen Grundsatzen wurde die Einrichtung der Grundstucksdatenbank in 
8 Ausbaustufen vorgenommen und planmaBig mit Ende November des Jahres 1 984 
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abgeschlossen . Mit dem im April 1985 erfolgen AbschluB der noch erforder
l ichen Aktual isierungsarbeiten wird nunmehr der Ka taster in allen Vermessungs
amtern im Wege der Grundstucksdatenbank gefuhrt .  In der Grundstucksdaten
bank werden damit fur das gesamte Bundesgebiet 1 1 , 850 . 000 Grundstucke ,  die 
in 2 , 230 . 000 Grundbucilseinlagen eingetragen sind , verwalte t .  

3 , 3 Die unmittelbare Einsichtnahme i n  die Grundstucksdatenbank 

_Das _Vermessungsgesetz in der Fassung der Novelle 1980 hat die Frage der �f
fentlichkeit des Grenzkatasters und damit auch die Einsichtnahme in den 
Grenzkataster neu geregelt.  In Anpassung an die technische Entwicklung 
sollten benutzerfreundliche Wege den Zugang zu den Kataster- und Grundbuchs
daten eroffnen. 

Mit Beginn des Jahres 1987 besteht fur Vermessungsbefugte , Notare , Rechts
anwalte , aber auch fur andere Personen oder Dienststellen , die Moglichkei t ,  
den Datenbestand von Kataster und Grundbuch mit einer Datenendstation 
einzusehen . Die technischen Voraussetzungen fur diese unmittelbare Ein
sichtnahme sind von Seiten des Bundesamtes fur Eich- und Vermessungswesen 
in Zusammenarbeit mit der Postverwal tung vorbereitet worden .  Die unmittel
bare E insichtnahme in die Grundstucksdatenbank erfolgt uber das Medium 
Bildschirmtext ( BTX) , e in System, das sich durch hohe Verfugbarkeit und 
gutes Antwortzeitverhalten auszeichnet.  Dern Teilnehmer selbst wird durch 
das System keine bestimmte Hardware-Konfiguration vorgeschrieben . Neben 
Bildschirm und Tastatur ist auch die Ausstattung mit externen Speicherme
dien sowie mit Druckern und Plottern mogl ich . 

Bei der groBen Anzahl von Benutzern ist die individuelle Einschulung nicht 
durchfuhrbar . Daher werden sowohl herkommliche Unterlagen als auch programm
gesteuerte Informationshilfen bereitgestell t ,  die es dem Benutzer ermogl i
chen,  das Angebot der Grundstucksdatenbank im Rahmen der erteilten Befug
nis bestmoglich zu nutzen . Die Erteilung der Berechtigung zur unmittelbaren 
Einsichtnahme einschlieBlich des Umfanges der Befugnis erfolgt mittels Be
sche id , dem auch eine Betriebsordnung angeschlossen ist . Diese Betriebs
ordnung regelt die ordnungsgemaBe Verwendung des Systems durch den Berech
tigten und enthalt insbesondere die datenschutzrechtlichen Aspekte fur die 
unmittelbare Einsichtnahme . Die Kosten fur die unmittelbare Einsichtnahme 
sind fur alle Benutzer im gesamten Bundesgebiet unabhangig von der Entfer
nung zum zentralen System der Grundstucksdatenbank gleich hoch. 

4 .  Die Koordinatendatenbank der Grenzpunkte 

Bereits zu Beginn des Projektes "Grundstucksdatenbank" war klargestell t ,  
daB diese Datenbank als Basisdatenbank fur ein umfassendes Informations
system zu verstehen ist, somit ein flexibles Instrument zu sein hat ,  das 
es dem Kataster gestattet,  spater entsprechend dem Bedarf durch Hinzufugen 
weiterer Datenbestande den j eweil s  geltenden Anforderungen gerecht zu wer
den .  Eines der fur den Datenbestand des Katasters wesentl ichen Folgeprojekte 
ist mit der im Fruhjahr 1 986 getroffenen Entsche idung zur Einrichtung der 
Koordinatendatenbank der .Grenzpunkte eingeleitet worden . Entscheidungs
wesentliche Grunde waren insbesondere die Bedeutung de s betroffenen Daten
bestandes fur alle Vermessungsbefugten_, die Notwendigkeit , dfe rund 1 4 ,  2 
Millionen Grenzpunkte im Hinblick auf ihre Brauchbarkeit Eur einen aussage
kraftigen Datenbestand zu uberarbeit�n sowie die Moglichkeit des Zugriffes 
zu diesem Datenbestand im Wege der Datenfernverarbe itung . 

Z iel des Projektes ist die Einrichtung der Koordinatendatenbank in allen 
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bis zum Jahr 1988 entstehenden Grenzkata stergemeinden . In den n icht in da s 
Projekt einbezogenen Katastralgemeinden wird in der Folge - nach 1 988 -
die Koordinatenbank der Grenzpunkte jeweils aus AnlaB des Neuanlegungsver
fahrens eingerichtet werden . D ie zu erfa ssenden Daten sollen daruberhinaus 
dem Fachmann eine Beurteilung der Grenzen der Grundstucke in Verbindung 
mit dem Festpunktfeld gestatten sowie· eine brauchbare Grundlage fur weitere 
Folgeprojekte, - d igitale Katastralrnappe ,  Ba siskarte 1 :  5 000 - sein . Wenn 
auch bei der Einrichtung der Koordinatendatenbank davon ausgegangen wird , 
di_e Vermessungsamter gleich zu bela sten , wird den Gebieten mit starkem 
Grundverkehr hohere Prioritat zukornmen mussen . 

Unter Mitarbeit der Vermessungsamter und der EDV-Abteilung des Bundesamtes 
fur E ich- und Vermessungswesen wurde der Ge samtdatenbestand erhoben . Der 
Kataster fuhrt dernnach zur Zeit in unterschiedl icher Form (Koordinatenver
zeichn isse ,  Koordinatendatei ,  Koordinatendatenbank) rund 1 4 , 2  Mil lionen 
Grenzpunkte , von denen rund 1 ,7 Millionen Punkte bereits in der Koordina
tendatenbank enthalten sind . Fur das Projekt verbleibt eine Menge von 
1 2 , 5 Millionen durch die Verrnessungsamter zu uberarbeitenden Punkten. 1 , 5 
Millionen d ieser Punkte sind ausschl ieBl ich irt handschriftlich gefuhrten 
Verzeichnissen enthalten , der Rest ist in ma schinlesbarer Form bereits in 
der Koordinatendatei gespeichert . Von den 1 2 , 5  Millionen zu uberarbeiten
den Punkten werden voraussichtlich 5 Millionen Punkte n icht in die Koor
dinatendatenbank aufzunehmen sein , da diese Punkte hin sichtlich des An
schlusses an da s Festpunktfeld n icht den vorgegebenen Voraussetzungen ent
sprechen . 

Durch entsprechende Steuerung der Erfassungskapa zitaten der EDV-Abteilung 
wird j ahrlich eine Punktmenge von rund 1 Million Punkten erfaBt und in die 
Koordinatendatenbank eingespeichert werden . Aus dieser Sicht wird mit einem 
ProjektsabschluB in voraussichtlich acht Jahren - bei Bereitstellung der 
notwendigen Budgetmittel - gerechnet . 

5. D ie Kata stralmappe 

D ie alte ste Kata stralmappe Osterre ichs war da s planliche Ergebn is der fur 
die Anlegung des Grundsteuerkatasters durchgefuhrten Vermessungen , die 
durch da s allerhochste Patent vom 23 . Dezernber 18 17  zum Zwecke einer ge
rechten Besteuerung angeordnet worden sind . D ie Vermessungen waren in den 
Jahren 1 8 1 8  bis 186 1  nach der MeBtischaufnahme im Blattschnitt der darnal s 
vorl iegenden Kata stersy steme durchgefuhrt worden . Zur Evidenzhaltung be
ziehungsweise Erneuerung der Katastralmappe waren in der Folge Instruktio
nen erla ssen worden , wonach die neue Katastralmappe zwar im metrischen Sy
stem, jedoch irnmer noch in den verschiedenen Katastersy stemen anzulegen war .  
Mit der Einfuhrung des Sy stems der Landesvermessung ( 3-Grad-Streifen-Sy stem 
der GauB-Kruger-Projektion mit den Bezugsmeridianen 28 , 3 1  und 34 Grad ost
l ich von Ferro) im Jahre 1 9 2 1  wurden auch fur die Herstellung der Kata stral
rnappe im Zuge von Neuvermessungen neue Vorschriften erla ssen. 

In den Jahren i961  bis 1969 noch in Form des " Zahlenplanes" - neben dem In
halt der Kata stralrnappe sollte auch der Inhalt der Feldskizzen in roter 
Farbe darge stellt werden - angelegt , wurde der Kata stralmappe mit Inkraft
treten des Verrnessungsgesetzes im Jahre 1969 eine dem Grenzkata ster ent
sprechende Funktion zugewiesen . D ie in der Katastralrnappe eingetragenen 
Punktnurnrnern der Grenzpunkte von Grundstucken des Grenzkata sters  sollten in 
Hinkunft im Zusammenhang mit dem Koordinatenverzeichnis und den Planurkun
den zum verbindl ichen Nachweis der Grundstucksgrenzen dienen . 
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5 , 1 D ie Urnbildung der Katastralmappe 

Neben der nur durch graphische Einpassung zu fuhrenden MeBtischmappe (Fort
fuhrungsmappe) versuchte man e ine den Vorschr iften entsprechende Katastral
mappe in Form der "Aufbaumappe" uberall dort zu schaffen , wo als Ergebnis 
einer Vermessung GauB-Kruger-Koordinaten fur die Grenzpunkte vorlagen , in 
der Hoffnung , daB die Lucken sich allmahlich schlieBen werden . Mit der not
wendigen doppelten Fuhrung der Fortfuhrungs- und der Aufbaumappe war ein 
cierartiger Arbeitsaufwand verbunden ,  sodaB das Konzept der Aufbaumappe nicht 
we iter verfolgt wurde und seit dem Jahre 1964 die Katastralmappe durch Um
bildung neu angelegt wird. Eine Neuvermessung des ge samten Bundesgebietes 
war aus budgetaren ,  personellen und kapazitaren Grunden auszuschlieBen .  

Die fur die Urnbildung der Katastralmappe erlassenen Vorschriften bestimmen , 
daB die Katastralmappe als Rahmenmappe im System der Landesvermessung anzu
legen ist , wobe i je nach wirtschaftlicher und technischer Notwendigkeit die 
MaBstabe 1 : 1  000 , 1 : 2  000 beziehungsweise 1 : 5  000 zu verwenden sind. Vor
ausset zung fur die Anlegung der Katastralmappe ist j edoch das Vorhanden
se in von Festpunkten in ausreichender D ichte . 

Zur Urnbildung der Katastralmappe werden j e  nach Erfordernis die folgenden 
Grundlagen herangezogen:  

a )  Punktauftragungen auf Grund von Koordinaten im System der 
Landesvermessung;  

b)  EinpaBlinien , die durch photogrammetrische Auswertung ge
wonnen wurden;  

c )  EinpaBlinien , die durch Transformation aus der bisherigen 
Katastralmappe unter Verwendung identischer Punkte hervor
gegangen sind ; 

d) EinpaBlinien,  die durch Transformation aus der bisherigen 
Katastralmappe unter Verwendung der im System der Landes
vermessung bestimmten Blatteckenwerte hervorgegangen sind ; 

e )  VergroBerungen oder Verkleinerungen der bisherigen Kata
stralmappe ; 

f )  MaBstabliche zeichnerische Darstellungen amtsfremder Stel-
len . 

Der Grundgedanke der Umbildung besteht darin, die j eweils notwendigen Ver
groBerungen oder Verkleinerungen des Inhalte s der Katastralmappe des Grund
steuerkatasters auf Grund von Auftragungen der im System der Landesvermes
sung be stimmten , unverandert gebliebenen Grenzpunkte sowie weiterer sorg
faltig ausgewahlter EinpaBhilfen in das System der Landesvermessung einzu
passen . Dabei wird versucht , ortliche Verdrehungen und Verzerrungen des 
bisherigen Katasterinhaltes unter Einsatz der Photogrammetrie zu erkennen 
und gestutzt auf die Katasterkenntnisse des erfahrenen Personals zu be
seitigen . 

Nach AbschluB der Urnbildung werden fur das Bundesgebiet r•md 79000 Mappen
blatter im MaBstab 1 : 1  000 , 45 000 Mappenblatter im MaBstab 1 : 2  000 sowie 
7 000 Mappenblatter im MaBstab 1 : 5  000 vorliegen . Mit Stand Ende 1986 l ie
gen rund 64 800 Mappenblatter im MaBstab 1 : 1  000 , 1 9 900 Mappenblatter im 
MaBstab 1 : 2  000 sowie 3 400 Mappenblatter im MaBstab 1 : 5  000 vor . Rund 
28 400 Mappenblatter im MaBstab 1 : 2  880 sind noch umzubilden� 

5 , 2  Die digitale Katastralmappe 

Die digitale Fuhrung de s einen Datenbestandes - des bisherigen Schriftope
rate s - und die analoge Fuhrung des anderen Datenbestandes - des bisheri
gen Mappenoperate s - kann insbesondere im Hinblick auf die Methoden der Da-
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tenverarbeitung im Interesse der Verwaltungsokonomie nur fur jenen Zeitraum 
akzeptiert werden , der durch den Zeitaufwand fur die Entwicklung der Modell
vorstellung fur die Umstellung des analogen auf den digitalen Datenbestand 
sowie durch die Umstellung selbst erzwungen wird. 

Der Entwicklung des Modells fur den Einsatz der automationsunterstutzten 
Datenverarbe itung fur die Anlegung und die Ftihrung liegen vorerst folgende 
Zielvorstellungen zu Grunde : 

a )  Die Darbietung der Informationen soll in gewissen Grenzen 
unabhangig vom MaBstab und Blattschnitt mit verschiedenen 
Ausgabemoglichkeiten und zumindest langfrist gesehen im 
Wege der Datenfernverarbeitung erfolgen konnen ;  

b)  Die Kombination und Sortierbarkeit der Informationen soll 
gewahrleistet sein . Mit der digitalen Mappe sollen Te ile 
des Informationsinhaltes aussortiert und fur sich allein 
oder in verschiedenen Kombinationen dargestellt werden 
konnen ; 

c l  Die Verknupfung mit anderen Datenbestanden wie etwa topo
graphisch relevanter Oaten , Oaten der Raumplanung und Be
bauungsplanung , Oaten der Bodenbewertung und Bodenschat
zung , Angaben uber unterirdische Einbauten soll moglich 
sein . 

Den offensichtlichen Vorteilen einer digitalen Katastralmappe stehen ·allergings 
noch einige Probleme gegenuber . Im Gegensatz zu den bisherigen Datenerster
fassungen fur die Einrichtung der Grundstucksdatenbank kann diese Aufgabe 
nicht zentral durchgefuhrt werden . Wegen der oft nicht explizit erkennbaren 
Linientypen , die fur ihre Identifizierung eine Verwendung der technischen 
Unterlagen notwendig machen,  wird die Digitalisierung grundsatzlich im je
weils zustandigen Vermessungsamt erledigt werden mussen . Daruberhinaus er
hebt sich auch die Frage , ob die Qualitat der Katastralmappenblatter fur 
den Aufbau der Datenbank ausreicht. Aus der S icht der EDV sollte die er
forderliche Verbesserung der Qualitat e inzelner Katastralmappen im analo
gen Bereich durchgefuhrt werden . Dabei wird auch zu prufen sein , in wel
cher Form sich die Erhebung der Benutzungsarten bei bereits umgebildeten 
Katastralmappen qual itatssteigerrrl auswirken konnte . 

Insbesondere sollen j ene Punkte hervorgehoben werden , die in Anbetracht 
einer grundsatzlichen Entscheiduhg fur die Einfuhrung der digitalen Kata
stralmappe kritisch erscheinen : 

- Zurn ersten ist dies die in 5sterreich sehr unterschiedliche 
Qualitat der Katastralmappe hinsichtlich ihrer inneren Ge
nauigke it 

- Zurn zweiten erfordert die Organisationsform des BEV mit de
zentraler Fuhrung in den Vermessungsamtern und zentralisier
ter Datenverarbeitung auch bezuglich der Katastralmappe Or
ganisationsmodelle , fur die es  in diesem AusmaB bisher kaum 
Beispiele im Bereich der graphischen Datenverarbeitung gibt . 

Diese Tatsache hat bisher mit Rucksicht auf die dadurch zu erwartende Lei
tungsbelastung und auch in Anbetracht des finanziellen Aufwandes fur eine 
hiezu geeignete Software die Errichtung eines Datenverbund�s fur graphi
sche Daten verzogert. 

Die Einrichtung von graphischen Datenbanken war bisher unter Verwendung der 
technischen Voraussetzungen am Bundesrechenamt aufgrund eines aktuellen Be
darfes nur auf e inige wenige Gebiete 5sterreichs beschrankt (Graz , Linz , 
Bruck an der Le itha) . Hier wurden und werden Verfahren der Datenerfassung 
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und Flihrung einem Modellversuch unterzogen und die ersten Erfahrungen mit 
der digitalen Verwaltung von Katasterdaten gemacht . Mit der Entwicklung von 

kostengunstigen graphikfahigen Kleinsystemen ergibt sich jedoch in j ungster 
zeit eine wesentliche Verbesserung der Voraussetzungen fur die Einfuhrung 
der digitalen Katastralmappe , gleichzeitig aber auch die Notwendigkeit der 
Abanderung des ursprunglichen Organisationskonzeptes .  Die wesentliche Ande

rung gegenuber fruheren Losungen stellt sich als weitgehende Entlastung der 
Fernleitungen vom graphischen Dialog dar : Gegenwartig steht die Adaptierung 
eines solchen Kleinsystems fur Zwecke des Katasters unmittelbar vor dem Ab
schluB . Mit solchen Geraten soll  in Zukunft in den Vermessungsamtern die di
gitale Fuhrung der Katastralmappe auf lokaler Ebene ermoglicht werden . Fur 
komplexe Auswertungen , fur die Prufung und Sicherung der Daten , eventuell 
sogar fur die Darbietung im BTX-System ist der bedarfsgerechte Ausbau des 
Graphiksystems am Bundesrechenzentrum geplant . Der fur die Aktualisierung 
notwendige Datentransfer zu den Vermessungsamtern kann h iebei kostengun
stig uber die vorhandenen Leitungen in der nicht vom GDB-Betrieb genutzten 
Zeit in Form eines. "Remote Job Entry" abgewic�elt werden . 

Bei den in die laufenden Versuche einbezogenen Katastralgemeinden sollen 
insbesondere 

- die Substitution der graphisch ermittelten Daten durch ge-
gebene Koordinaten im Landessystem, 

- die interaktive Einfugung der Beschriftung , 
- die Selektierung nach Datenkategorien und 
- die Fuhrung der Veranderungen in den Vermessungsamtern 

untersucht werden . Des weiteren sollen die Versuche AufschluB uber den Um
fang des Speicherplatzes ,  uber den Zeitaufwand fur die Vorbereitungs- und 
Digitalisierungsarbeiten sowie fur die Fuhrung des Datenbestandes geben . 

Insgesamt wird nach Verfahren gesucht werden mussen , die in Ansehung der 
personellen und finanziellen Voraussetzungen des Bundesvermessungsdienstes 
und des zu erreichenden Z ieles eine technisch und wirtschaftlich vertret
bare Losung ergeben . Konnte bei der Grundstucksdatenbank auf einen Grund
stock von maschinell lesbaren Daten zuruckgegriffen werden und in Kauf ge
nommen werden , daB das angebotene Programmpaket erst im Zuge der Einrich
tung Verbesserungen unterzogen wird, ist bei der Digitalisierung der Ka
tastralmappe bereits vor der Schaffung des Datenbestandes nach Verfahren 
zu suchen ,  die zur Schaffung eines bestmoglichen Datenbestandes geeignet 
sind , und nach EDV-Modellen zu suchen , die der Qualitat dieses Datenbestan
des entsprechen . 
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summary The roots of Austria ' s  cadastre reach back to the beginning of the 
1 9  th century . The objective of this institution was a fair 
taxation of  landed property . The principles  according to which in
formation on real e state was kept were effective to the mid-seven
tie s .  Technological development and modern measuring methods were 
the cause to adapt the cadastre to these developments . The demands 
being made by today ' s  user to the cadastre , increasingly reguire 
a downright reorganization of the cadastre . It will keep its 
validity only, if the evidence of the cadastre can fulfil the 
cla ims raised by administrative and planning authorities for a 
system of information on soil and landed property . Automatic data 
processing will  be an essential resource for an efficient pre·sen
tation of the cadastre . 

For all  of Austria there has been realized the management of the 
written part of the cadastre within the framework of a Grundstucks
datenbank.  At the moment every effort is being made to be able 
to offer tho.se contents of the cadastral plan in digital form 
that are still kept in analogue form. 

1 .  Introduction 

The Austrian Grundkataster is looking back now on an existence of 1 70 years . 
On the 2 3  rd . of Dec . 1 8 1 7 it was founded as "Grundsteuerkataster" by a 
charter issued by Emperor Franz I .  At that time , two obj ectives were 
aimed at by the issue of the "Grundsteuerpatent" (charter on land-tax) . 
First of all ,  a fair taxation was to be introduced,  regardless of the 
land - owner ' s  personal position ; further it was to be based on the net 
return of the soi� when cultivated in the common practice of the country . 
Secondly , the determination of the area of landed property was to be carried 
out on the basis of a survey relying on scientific methods and the deline
ation was to be depicted in plans (maps) .  This work was concluded in 186 1 
and , although carried out with great foresight , was of course subject to 
change s  according to the necessity of paying its - sometimes cumbersome -
due to the respective circumstances of the time . In that way the "Grund-
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steuerkataster" has reached an excellence in legal and technical respects ,  
which enables it to do justice to many public and private demands . Thus the 
"Grundsteuerkataster" to a great extent has surpassed its or iginal aim of 
being a means of fair taxation . 

2 .  The Legal Basis 

Until 1 940 the evaluation of landed property was carried out on the basis 
of the "Grundsteuerregelungsgesetz" ( law regulating land-tax ) , thus the 
cadastre manuals ,  which were based on that law ,  were fully applicable.  The 
introduction of the " Bewertungsgesetz" ( law on evaluation of soil )  put the 
evaluation on a completely new basis , however . The "Grundbesitzbogen" 
( compilation of information on landed property per owner per cadastral 
district) , which had been issued by the cadastral offices and were the 
basis for the calculation of land-tax , were replaced by the "Einheitswert
bescheide" (ruling on soil evaluation) made out by the revenue offices . 
Cadastral net return and qual ity of soil no longer were drawn upon to 
evaluate landed property , but the results of land classification . The 
adaptation of instructions effective for the cadastre has been remained 
however , thus the bigger part of the instructions signified o tdatedness 
or could no longer be applied . These grounds proved forceful towards a 
reform of current cadastral instructions . There were also other reasons , 
which caused a reform of laws relating to that area to be the most 
important aim in respect to a renewal of the cadastre. 

The instructions val id then were up to 1 50 years old and outdated , 
especially in view of the technological development . New surveying 
instruments and measuring methods made it possible to achieve uncomparably 
better results in quantity as well as in quality without increasing 
expenditure . In addition to this ,  the rising value of land lead to ever 
more diff iculties for which a solution had to be found . According to the 
legal status until then , the legal force of the property register was 
effective only for the number of a plot of ground, whereas the cadastral 
plan only served to i llustrate the location of a plot of ground . The exact 
demarcatet part of the surface of the earth represented by the number of a 
plot of ground,  the latter being the subject of registered ownership , was 
excepted from the legal force . Considering the reform of cadastral law, 
which was necessary for other reasons aswell ,  it seemed appropriate to 
establish a comprehensive confidence in regard to the cadastral demarca
tions . This intention was supported by the precision necessary for modern 
surveying techniques . 

Henceforth the demarcations of plots of ground were to be managed by the 
new cadastre with the same legal implications as was the case already with 
the numbers of plots of ground. As a consequence , cadastral data in the 
future will constitute the basis for the definition of the boundaries of a 
plot of ground .  

The reform of national survey by way o f  "Vermessungsgesetz " ( law o n  survey ) , 
which came into effect on Jan . 1 st , 1969 , therefore was carried out 
according to the following principles : 

a) The tasks of the federal authority of surveying were to be': 
basic geodetic surveys, cadastral foundation and keeping the 
cadastral records , and the production of national map s .  

b )  Besides i t s  aim hitherto , t o  keep fiscal authorities 
supplied with basic information for land classification , 
cadastre was to legally secure the boundaries of plots of 
ground . 
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c )  The new cadastre was not to be established solely by the 
federal author ity of surveying , but jointly with professi
onal surveyors .  

d )  The new cadastre should go conform with the old one as 
much as possible, so as to render the transition feasible . 

e) The reorganization should not result in an additional 
strain to the national budget . 

The experiences that were gained since the "Vermessungsgesetz" came into 
effect have been the incentive for an amendment of that law in 1 9 7 5 .  Until 
Jan 1 st 1974 the proceedings for renewal of the cadastre have been started 
in about 1 200 of a total of 7834 cadastral districts and thus set up the 
possibility to register plots of ground in the "Grenzkataster" .  This was 
done on a large scale only in connection with projects on land consolidation . 
The newly added provisions were to open up the possiblity to register under 
simplified proceedings all those plots of land which are affected by 
division in those cadastral districts where preceedings for renewal are 
already started. This promised a substantial acceleration of Grenzkataster . 

A further amendment in 1 980 was to adjust the "Vermessungsgesetz" to the 
technological development in automatic data processing in so far as now on 
account of the establishment of " Grundstucksdatenbank" the necessitis of 
protection of data against unauthorized inspection had to be included. S ince 
the year 1 9 56 already the Federal Office of Metrology and Surveying has been 
employing automatic data processing . This practice was limited , however , to 
the written records of the cadastre . With regard to rationalization techni
cal records and data from the property register were to be included. This 
development necessitated the adaptation of the law in view of regulations 
for the protection of data against unauthor ized inspection . 

3 The " Grundstucksdatenbank " 

3 , 1  Princ iples of Organization and Technology 

During the years 1956 to 1 966 the change from keeping the cadastral records 
in traditional folio volumes to a punch card system and , in view of the 
progress in automatic data processing, then to a punch card-magnetic tape 
organization took place. Though this system was very progressive at its 
introduction ,  in the course of further development of automatic data.processing 
it proved advisable to use the advantages of a data bank for keeping the 
cadastral records , because punch cards were outdated as data carriers and 
the punch card-magnetic tape organization offered no further progres s .  Last, 
not least,  the short period of time needed for data acquisition was to be 
attr ibuted to the fact that a substantial part of the cadastral data from 
the punch card record was available in machine-readable form . In view of an 
eff icient and economic administration the establishment of " Grundstucks
datenbank" was to be carried out not only for cadastre, but should include 
property register aswell . 

"Grundstucksdatenbank" constitutes a j oint project of the Federal Ministry 
of Technology and Construction and the Federal Ministry of Justice . The 
objective of the project is the j oint centralized storage of· all data from 
cadastre and property register at the " Bundesrechenamt" (Federal Computing 
Centre) and a decentralized manageing of the data via teleprocessing at 
property registries and cadastral offices respectively , with regard to their 
legal competences.  
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Cadastre and property register compile and administer data relating to soil 
and plots of ground . Existing legal obligations to keep both stocks of 
data in conformity resulted in manageing data, which to some extent were 
identical . Persons interested in those data had to consult  both , cadastral 
office and property registry , to gather complete informations. The admini
stration of cadastre and property register required a great number of staff ,  
i t  was therefor difficult to maintain the stocks of data a t  an up-to-date 
level ; now and again time of waiting for copies and excerpts was unavoidable. 

Rationalization in administration has been effected by combining the data 
of cadastre and property register via "Grundstiicksdatenbank" ,  as identical 
data no longer need to be administered doubly . Besides,  the data offered now 
are constantly beeing updated, which is an additional advantage for the 
client.  With regard to an efficient and economic administration the data are 
stored at the "Bundesrechenamt" .  The connection between the "Bundesrechenamt" 
and each cadastral office is maintained by data-channels ,  which are not only 
used by cadastral offices and property registries,  but other authorities 
aswell .  At the cadastral offices terminals have been installed, whereby the 
information is passed on to the customers or the information is updated. 
Essential-ly the terminals consist of a screen and a printer to provide 
excerpts needed by clients for legal transactions .  For those clients who 
frequently need "Grundstiicksdatenbank"-information on a large scale there 
is the possibility to get their own terminal . 

3 , 2  The Organization of " Grundstiicksdatenbank" 

A pilot scheme was carried out to contribute towards realizing the considera
tions and plans as to the structuring and management of the data . Regarding 
the heterogenity of its data , the district of the cadastral office of the 
city of Vienna was chosen to be test area , comprising about 2 , 5% of real 
estate and about 5% of property registration of Austria . The foundation 
for a step-by- step transfer to administer "Grenzkataster" via automatic 
data processing at the other cadastral offices was laid by the succesful 
conclusion of the pilot schema "Vienna" and governmental agreement on Jun 
1 3 th ,  1 978 . 
The transfer was determined by the following principles : 
- cadastral offices of great importance must be given priority 
- preparation work for data acqisition has to be shared equally 

with regard to the remaining work 
- the capacity for data acquisition at the department of automatic 

data processing has to be maintained on as high and constant a 
level as possibl e .  

The installment of "Grundstiicksdatenbank" was organized i n  line 
with these principles , according to plan it was divided into 
eight phases and completed by the end of November 1 984 . In 
April 198 5  the necessary updating was finished, so that now the 
cadastral records of all the cadastral offices are administered 
by way of "Grundstiicksdatenbank" .  Thus via "Grundstiicksdatenbank" 
on a nation-wide level the management of 1 1 , 8 50 000 plots of 
land , registered by way of 2 , 23 0  000 property register files , 
is maintained. 

3 ,  3 Direct consultation of "Grundstiicksdatenbank" 

The 1 980 amendment of the "Vermessungsgesetz" has newly defined the question 
of public accessability and thus of direct consultation of the "Grenzkata
ster " .  Corresponding to technological development access to cadastral and 
property register data should be granted more easily . 
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Since the beginning of 1987  for professional surveyors ,  lawyers , notaries ,  
but also for other persons and government office s ,  there has been set up 
the possibility to gain direct access to the data stocks of cadastre and 
property register via terminal . The technological provisions preceding the 
direct consultation have been planned by "Bundesamt fi.ir Eich- und Vermes
sungswesen" in cooperation with the postal administration . Direct 
consultation of "Grundsti.icksdatenbank" i s  effected via the medium "BTX" 
( text on screen) , a system boasting great availability and short times for 
response . The participant is not tied to a spec ial configuration of hard
ware . Besides screen and keyboard the use of external memory , plotters and 
printers i s  feasible . 

In view of the great number of users an individual training cannot be 
offered. Therefore , programme controlled information as well as the usual 
papers are offered to enable the client, to use the information stored at 
"Grundsti.icksdatenbank" to his best advantage within the framework of his  
legal authorization . A ruling must be  obtained by the user to  get  a permit 
for direct consultation and specifying the extent of it , regulations 
governing the conditions of work are added on to the ruling . These 
regulations govern the use of the system according to the law and 
e spec ially aspects of protection of the data against unauthorized 
inspection . The charges for direct consultation are the same for all u·sers 
in the country , regardless of their distance to the central system of 
" Grundsti.icksdatenbank" . 

4 .  Data Bank of Coordinates of Boundary Marks 

Already at the start of the proj ect "Grundsti.icksdatenbank" it was made 
clear that this data bank was to be t_he basis for a comprehensive system 
of information and therefore be a flex ible instrument permitting cadastre 
later on to meet such demands as may be made by adding further stocks of  
data .  One of the ensuing projects is the data bank of coordinates of boun
dary marks , which was decided upon in the spring of 1 986 and which is 
essential to the stock of data of the cadastre . The motives relevant for 
thi s  decision were especially the importance of the stock of  data in 
question for every professional surveyor , the necessity of revising a total 
of about 1 4 , 2  mill points in respect to their usefulness for an expressive 
stock of data and also the possibility of access to the data via telepro
cessing . 

The obj ec tive of the proj ect is to e stablish the data bank of coordinates 
in every " Grenzkataster" - district that will  be organized by 1 988 . 
Subsequently those cadastral districts not yet included into that proj ect 
will get the data bank of coordinates established after 1 988 on the occa
sion of the proceedings for renewal . Beyond that , the acquired data shall 
enable experts to pass j udgement on the boundaries in connection with the 
net of control stations as well  as constitute a useful base for further 
proj ects , i . e .' digital cadastral plan , "Basiskarte" 1 :  5 000 . 
Establishing the data bank of coordinates will proceed from the presuppo
sition of equally sharing thi s  additional work among the cadastral off ices , 
those districts subj ected to frequent land transactions must get top 
priority . The total stock of data was collected in coopera-t'i.on between the 
cadastral offices and the department of  electronic data processing of  
"Bundesamt fi.ir Eich- und Vermessungswe sen" . Thus at the moment about 
1 4 , 2  mill boundary marks are compiled and managed by cadastre , in different 
forms ( i . e .  register of coordinates , file of coordinates ,  data bank of 
coordinates ) , about 1 , 7 mill of which are already included in the data bank 
of coordinates .  There remains an amount of 1 2 , 5  mill points for revision by 
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the cadastral offices to complete the project. 1 , 5  mill of these points 
are available only in handwritten registries , the rest is already stored 
in machine-readable form in the file of coordinates . Of the 1 2 , 5  mill 
points about S mill probably will not be included into the data bank of 
coordinates , because they do not comply with the settled demands in regard 
to the net of control stations .  

By an appropriate regulation o f  the capacity o f  data collection o f  the 
department of electronic data processing an amount of 1 mill points will 
be ._ put in per year and stored at the data bank of coordinates . Within that 
view completion of the project can be expected in 8 years ,  provided the 
fiscal means are available.  

5 .  The Cadastral Plan 

The eldest cadastral plan of Austria was the one resulting from the survey 
carried out to stablish "Grundsteuerkataster" .  according to the imperial 
charter issued on Dec. 2 3 ,  1 8 1 7  to the purpose of imposing a fair tax . The 
survey carried out during the years from 1 8 1 8  to 18 6 1  was a plane table 
survey using the sheet lines of the cadastral system then existing . 
Subsequently instructions for the revision respectively renewal of the 
cadastral plan were issued . Accordingly the new cadastral plan had to be 
drawn up in the metric system, but still differing cadastral systems were 
applied. The introduction of the national survey system (3-degree-zone
system of GauB-Kruger-proj ection with the reference meridians 28 , 3 1 ,  34  
degres east of Ferro)  in 1921  initiated new instructions for the production 
of the cadastral plan in the course of cadastral resurvey . 

From 1 96 1  to 1 969 drawn up in the form of " Zahlenplan" - besides the 
contents of the cadastral plan the contents of the field sketch were to . be 
presented in red colour - the cadastral plan in 1 969 assumed a func.tion 
appropriate to "Grenzkataster" after "Vermessungsgesetz" became effective . 
In the future the numbers of the boundary marks of plots of land of "Grenz
kataster" should serve - connection with the register of coordinates and 
graphic documents - as a binding proof of boundaries . 

5 , 1  Transformation of the Cadastral Plan 

Side by side with plane table sheets (Fortfuhrungsmappe) ,  which were kept 
up to date only through graphic fitting in , it was attempted to draw up a 
cadastral plan according to instructions ,  in the form of "Aufbaumappe" for 
those districts , where GauB-Kruger-coordinates were available as a result 
from a survey . It was hoped to fill in the holes by and by . But the 
necessary parallel keeping of two plan s ,  i . e .  Fortfuhrungs- and Aufbaumappe , 
caused such an enormous expenditure of work that the concept of the "Auf
baumappe" was dropped and new cadastral plan s  have been made via transfor
mation since the year 1 964 . For reasons of budget, staff and capacity , a 
cadastral resurvey was out of the question . 

The instructions issued with regard to the transformation of cadastral 
plans determine that it must be drawn up as a "Rahmenmappe" in the national 
survey system. In accordance with economic and technical necessities the 
scales 1 : 1  000 , 1 : 2  000 respectively 1 : 5  000 must be used. The existence of 
survey points in sufficient density is a precondition to compile a cada
st:ral :,.,lan . 

To meet varying demands- the following fundamentals are drawn upon in order 
to transform cadastral plan s :  
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a )  plotting of points based on coordinates in the national 
survey system; 

b) Fitting in of lines obtained by photogrammetric evaluation ; 
c) Fitting in of lines obtained by transformation from the 

preceding cadastral plan , using identical points ; 
d) Fitting in of lines obtained by transformation from the 

preceding cadastral plan , using sheet corner values defined 
in the national survey system; 

e) Scaling up or down the previous cadastral plan ; 
f )  Graphic delineations , true to scale,  by non-official 

institutions .  

The basic idea of transformation consists of fitting the contents ( scaled 
up or down , whichever ist necessary) of the "Grundsteuerkataster" plan into 
the national survey system, based on plottings of constant points wich are 
defined in the national survey system and with additional , carefally 
selected supportive adjustments . At the same time it is attempted to 
eliminate spatial distortions and deformations from the previous cadastral 
contents with the help of photogrammetry and of staff experienced in 
cadastral matters .  

After completion of transformation there will be about 79000 sheets of 
cadastral plan on scale 1 : 1 000 , 45000 sheets on scale 1 : 2000 and 7000 sheets 
on scale 1 : 5000 available, covering the national territory . By the end of 
1986 there were about 64800 sheets on scale 1 : 1000 , 1 9900 sheets on scale 
1 : 2000 and 3400 sheets on scale 1 : 5000 available . About 28400 sheets on 
scale 1 : 2880 are left to transform. 

5 , 2  The Digital Cadastral Plan 

To manage one stock of data - the previous written records - in digital 
form, and another stock of data - the previous graphic and technical 
records - in analogue form, can especially in regard to the methods of data 
processing in consideration of an economic administration be accepted only 
for that period, which is necessitated by the time spent on the development 
of the scheme for transformation of an analogue to a digital stock of data 
as well as by the transformation proper . 

For the time being , the following objectives for the development of a model 
for the use of automatic data processing in construction and management are 
at the root : 

a) Within limit s ,  the presentation of information is to be 
effected independent of scala and sheet lines , in different 
variants of data output and in the long range , via 
teleprocessing 

b) Combination and sorting of information should be ensured. 
By means of the digital plan it will possible to sort 
out parts of the contents and present them separately or 
in varying combinations 

c) Connection with other stocks of data , i . e .  topographically 
relevant data , data on regional planning and on expansion 
schemes , data on land evaluation and land classification , 
particulars about underground installations ,  should 'be 
possible . 

The obvious advantages of a digital cadastral plan are faced , however , by 
some problems . Opposite to previous data acquisition for the compilation 
of "Grundstucksdatenbank" ,  this work cannot be carried out centralized . 



- 260 -

Digital izing must on principle be carried out at the cadastral offices , as 
identification of frequently ambiguous typs of l ines necessitates the use 
of the graphic and technical records.  Moreover , the question whether the 
quality of the cadastral plan s  is sufficient for the establishment of a 
data bank must be faced . From the point of view of electronic data 
processing the required improvement of the quality of some sheets should 
be carried out within the analogue sector . Along with that it will have to 
be examined in which form the inclusion of agricultural land-use could 
raise the quality of sheets that were transformed already . 

Tho-se points, which seem to be critical with view to the basic dee is ion of 
instituting a digital cadastral plan, will be emphasized in particular : 

- First of all, the rather varied quality of cadastral plans in 
Austria in relation to their internal accuracy 

- Secondly, "Bundesamt fur Eich- und Vermessungswesen" presently 
is organized in a form of decentralized management at the 
cadastral offices and centralized data processing . Regarding 
cadastral plan, a scheme of organization will be needed for 
which to this extent hardly any precedents in the sphere of 
graphic data processing are existing . 

In consideration of the heavy demands which will be laid on the lines , but 
also with regard to the expense for qualified software, the facts mentioned 
above have so far delayed the organization of a computer network for graphic 
data . 

Instituting graphic data banks making use of the technical provisions of 
"Bundesrechenamt" , has so far been l imited to a few areas in Austria , (Graz,  
Linz, Bruck/Leitha) in  response to  current demand . Methods of data acquisiti
on and management have been tested there in a working model and the f irst 
experiences relating to digital administration of cadastral data have been 
made . Recently the development of low-price small units capable of graphic 
processes has essentially improved the conditions to institute a digital 
cadastral plan ; at the same time this has necessitated a modification of 
the original concept of organization.  Compared with previous concepts, the 
substantial change consists in relieving teleprocessing lines of graphic 
dialogue : at the moment such a small unit is being adapted for cadastral 
purposes.  In the future , the digital management of cadastral plans at the 
cadastral offices will be carried out via these unit s .  An extension of the 
graphic system at "Bundesrechenamt" is planned , so as to cover requirements 
such as complex interpretation, securing and checking of data and possibly 
the presentation via "BTX" system. The transfer of data to the cadastral 
offices, which is necessary for updating , can be effected at low costs via 
existing lines by using remote j ob entry at times not needed by "Grundstucks
datenbank" . 

Substitution of graphically determined data by given 
coordinates of the national system 

- the interactive insertion of lettering 
- selection according to categories of data 
- management of alterations by the cadastral offices 

are to be tested at those cadastral districts which are included in current 
working models.  Moreover , these working models are to elucidate the measure 
of storage capacity, the time needed for preparation and digitalizing and 
for the management of the data . 

By and large, in view of the staff and budget conditions at " Bundesamt fur 
Eich- und Vermessungswesen" and the objetive to be realized, procedures will 
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have to be found which will produce a solution that is technically and 

economically acceptable . Whereas prior to "Grundstucksdatenbank" a stock 
of machine-readable data was existing and it could be accepted that tlE pro
gramme pachage was improved during the process of establishing "Grund
stucksdatenbank" ,  for the process of digitalizing cadastral plans procedures 
must be worked out before the stock of data is established , suited to 
establi sh the very best stock of data . Models for electronic data processing 
must be found which are equal to the quality of the stock of data . 
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D i s cu s s ion a fter the conference of Mr Schuster 

Kolbl: 

Tegeler: 

Schuster: 

Brindopke: 

Schuster: 

For processing you have only alphanumeric and no graphic 
information passing. Is it possible to have a central computer 
with 70 terminals connected to it and to get a sufficiently 
quick response time ? 

Actually, we do not have a connection between literal and gra
phical information ; this should be established in a later 
phase. 
Data are obtained in the offices and the cadastral maps will 
be digitized there, but managing, checking and updating are 
centrally done (maps are also given out to users in this cen
tral part). Information of less extent can be handed out 
through the decentralized graphic stations at each cadastral 
office. The data transfer is executed by (durchgeschaltete 
Standleitungen). The transfer of graphic information will not 
be done during daytime when we need direct and quick informa
tion but during the night as batch job . The data will be 
treated in the central unit and then transmitted to the cadas
tral office afterwards. 

But it will not be possible to work there interactively and 
manipulate the map-information ? 

It will be possible because we use an AUTOCAD-system which we 
judge suited not only for data-acquisition but also for up
dating the cadastral maps. The reason why we did not begin 
earlier with digitizing was that the working stations were too 
expensive for us. Now we are using a PC-system which allows us 
to equip all our offices. 

You said that you will not use some 5 mill. points in your 
databank. 
Do their coordinates have bad accuracy or are those points not 
integrated in the framework ? 

These points could have coordinates in the national framework 
and are integrable, but we do not want to introduce them in 
the databank because their accuracy does not satisfy the pre
scriptions. 

Brindopke: In all European countries we have old points with bad quality. 
What shall we do with those points in a databank ? 
A databank should cover an area including the bad points. 

Kolbl: We have the same problem with weak points. We foresee the need 
to give more information beside the coordinates : precision 
and validity of the point ; codes of course which should be 
able to describe the quality of points in an adequate manner. 
Simply leaving them out would change the context. 

Schuster: We cannot organize the mass of our data in this way. We do not 
have enough space to store an indicator of the� precision of a 
point. 

Chevallier: What is the connection between the data bank of boundary 
points by coordinates and the renovated cadastral map ? 
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Schuster: The connection will be established when we digitize the cadas
tral maps. Later, we substitute the numerical values when they 
are at our disposal, otherwise we use the digitized graphical 
elements . 

Chevallier: Is the updating done numerically ? 

Schuster: 

Ki:ilbl : 

Schuster: 

Diering: 

Schuster: 

5 %  of the cadastral maps are numerical, the remaining part is 
of graphic origin. 

You use an AUTOCAD-system for cadastral surveying. It uses a 
CAD-CAM system without database structures and without topo
logy. Is there not a danger that without topology you will not 
have enough coding possibilities and that relations will not 
be recognized ? If you have only a computer-aided design sys
tem you will soon be limited. 

This is mainly a financial problem. We are working decen
tralized in several offices, which must all have to be equip
ped. But the amount of data is lower there and we accepted 
some limitations in the system. 

You have made the transmission to a boundary cadastre . What is 
the legal status of those digitized cadastral maps? 

In the boundary cadastre, there are only points that are 
technically in order; furthermore we have to make a delimita
tion procedure with the landowners . If we have numerical val
ues, the surfaces have to be calculated with the coordinates, 
but these values do not have a legal significance. 
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REALISATION OF THE CADASTRAL RENOVATION IN  THE NETHERLANDS 

Jan van Hemert 
Ministry of Housing , Physical Planning and Environment 

Agen cy of the Cadastre and the Public Regi sters . 

Summary In 1 97 5  a big mapping project started in the Netherlands ,  named 
G . B . K . N . ( large scale base map of the ent ire country ) .  
At thi s momen t ,  after twelve years , a sign i fi cant part of the 
pro ject is  realized . 
According to the plans the project should be completed in 
approximately twenty years from now . 
Immediately after the reali zation of the large scale base map the 
realization of the renovation of cadastral map will be started . 
Both map series are related to the same uni form coordinate-system 
for the entire country . 
The quality of the old cadastral map varies . 
A large amount ( about 40% )  of the old cadastral map is based on 
the original surveying that took place in the beginning of the 
nineteenth century . Some of the renovated parts are dated between 
1900 and the beginning of world war I I .  
Consequently after the production o f  the G . B . K . N .  all the 
cadastral maps will  be renovated including the maps wich have 
already been renovated before the realizat ion of the G . B . K . N .  
This method i s  based on a philosofy which implies that optimal 
updating of  both map series is  on ly possible by a full technical 
integration of both map series .  
Since 1 9 82 the manufacturing of the G . B . K . N .  aimes at the creation 
of an entirely digital produc t .  
Experiments are carried out in order to establish a renovated 
cadast ral map as a d igital produc t .  
In Utrecht (one o f  the twelve provinces ) quite a lot o f  experience 
has been acqui red in this production technique. 
This presentation will discuss the production of the G . B . K . N .  the 
renovation of the cadastral maps and the integrated updating of  
both map series . 
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In th is process photogrammetry plays a very important role . 
The techni cal methods o f  G . B . K . N .-production , the renovation of  
the cadastral maps , the integrated updating of  both products as 
well as the financial consequences will be discussed . 

l .  Introduction 

This  contribution will elaborate the subject of the renovation of the 
cadastral map as it is at present executed in the Netherlands ,  and 
especially in the province Utrech t .  
Utrecht i s  one o f  the twelve provinces . It  i s  situated in  the centre o f  the 
count ry with the city o f  Utrecht as the provincial capital . 
The province has an area of approximately 150 . 000  hectares , nearly one 
million inhabitants and there are 300 . 000  cadastral parcel s .  

The renovation o f  the cadastral map i s  an activit y ,  which actually started 
already in the beginning of th is century . 
The terrestrial remeasurement methods used in the past were so 
labour intensive and expensive that a renovation of the complete map series 
was never finished . 

This  situation changed in  1975 . 
In that year , by a Royal Decision , the "G . B . K . N . "  was introduced . The 
G . B . K . N .  is a large scale topographic map ( mostly 1 :1000 ) with limited 

. content s .  
The Cadastral Agency was placed i n  charge of  the production , updating and 
publication of the G . B . K . N .  
This  map i s  used as a base map by several authorities like munic ipalities , 
public  utility companies and the Cadastral Agency . The costs are divided 
among the parti cipant s .  
The G . B . K . N . -map offer an excellent base for the renovation of  the 
cadastral maps and the introduction of the G . B . K . N .  stimulated the 
renovation of the cadastral maps  enormously . 
Immediately after the realization of the first large scale topografic maps 
experiments were started in order to find an optimal procedure for 
cadastral map renovation based on the G .B . K . N .  Soon it became clear that it 
was necessary to integrate the G . B . K . N . and the cadastral map as much as 
possible in order to reduce the costs of both production and updating of 
both map series .  

At this moment for more than 50% o f  the provincial area a G . B . K . N .  is 
completed or in production and for more than 30% of the area the cadastral 
map is  renovated . 
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Regarding the current progress of the production it is expected that in het 

year 2000 the whole province is  covered by G . B . K . N . -maps and renovated 

cadastral maps . 

2 . The G . B . K . N .  

As · mentioned in the introduction the G . B . K . N .  is a large scale topographic 

base map series . 
The fact that it is a base map means that not all the possible 
topographical elements are depicted , but only the elements with a more or 
less permanent nature having importance for the users . 
The G . B . K . N . -map contains buildings , limitations of roads and pavement , 
canals and ditches , dams , under and upper sides of dikes and bridges , 
gates , hedges etcetera . 
For the readability semantic  information is added , like streetnames , 
housenumbers , names of waterways , name or function of public bui ldings and 
names of cemeteries .  

Th e G . B . K . N .  i s  a frame map . One sheet has a size o f  50  x 1 00 cm 
corresponding to 50 hectares of land for a 1 : 1 000  map . 
The analagous presentation of the map is still the most usual for the 
majority of the users . 
Nevertheless since 1 982 th e G . B . K . N .  map is produced in a digital way .  Thi s  
means that delivery o f  the graphic information o n  magnetic tape is  
possibl e .  
The precision o f  the identification o f  the objects i s  0 . 2  m m  on map scal e .  

The production is  executed i n  project-wise . One project normally consists 
of one or more municipalities and covers an area of 5000 to 1 0000 h ectares . 

Aerial photographs are made of the whole pro ject on a scale of about 
1 : 6200 . 
From the built up areas also photographs on a larger scale ( 1 : 3000 to  
1 : 3500 )  are  made . 
Along the photogrammetric block ground control points are measured and 
related to the dutch triangulation network . The 1 : 3000/ 3500 scale models 
are fitted in the 1 : 6200 models .  

Afterwards the (digital ) photogrammetrical mapping is  performed . 
The topography , as far as it is of importance for the G . B . K . N . , is measured 
in stereo-models and a classification code is added . 
Momentarily about 80 classification codes are distinguished . 
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After the photogrammetric mapping the field completion takes place . 
The topography , which is not vi sible from the ai r ,  and the wal ls of 
buildings are measured . 
I mportant is that the whole field completion is related to the 
photogrammetrically measured elements . For the mapping of the buildings 
using the ridgeline is prefered to the use of rooflines , because of the 
better precision of the photogrammettrical ly mapping of ridgelines . 
The mapping of the field measurements is executed by using an interactive 
graphic system ( CAD/CAM-system) . 

3 .  The renovation of the cadastral map 

The cadastral map in the Netherlands dates from the beginning of the last 
century . 
The renovation of the cadastral map started in the beginning of thi s  
century , but it was never fini shed . 
The quintessence of the renovation of  the cadastral map as it took place 
until  the middle of the seventies was actual ly total remapping . 
In  the terrain the reconstruction of the existing cadastral del imitations 
and contact between the cadastral surveyer and the owners took place . 
After this boundaries were measured within the Dutch t riangulation network . 
After the measurements were completed a new cadastral map was made of  them . 
This process implied that the new cadastral map was a result of the field 
measurements . 
This process was done everywhere in the count ry . Only in areas with large 
parcels or where the precision of the mapping of the boundaries was less 
important , photogrammetry was applied . This technology was especially 
appl ied in rural areas in the middle and the west of the country ( the 
typical Dutch polder landscape ) .  

The method of renovation of the cadastral map , which requires a lot of time 
for the field activities , but which also gives a map with high quality was 
dead ended because the costs were too high . 
This way there was no perspective to renovate the complete cadastral map of 
the Netherland s .  
The introduction o f  the G . B . K . N .  changed this si tuat ion completely . 

After a few years of  experiments a process was developed for the production 
of a new cadastral map based on the G . B . K . N .  and nearly without visiting 
the field . Only in exceptional cases field measurements are executed . That 
means also that the most important cause of the high costs was reduced 
to nearly zero . 
At the same t ime the G . B .K . N .  and , with thi s ,  the photogrammetry became the 
most important technology for cadastral renovation . 
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If  necessary the existing old cadastral map is enlarged up to the scale of 
th e G .B . K . N .  and connected with the G . B . K . N .  

After this process the cadastral boundari es are compared with the 

corresponding topographical elements . This process is done for each 
individual boundary mostly after local fitting i n .  
In this  process o f  comparison generally there are three possibi lities : 

_ the cadastral boundary coincides with a topographical element ; 
_ the cadastral boundary nearly coincides with a topographical element ; 
_ a clear di fference exists between the topograph ical element and the 

cadastral boundary . 

There is no technical problem if  the cadastral boundary and a topographical 
element coincide . Both elements are declared identical and the 
topographical element is accepted as a cadastral boundary and depicted on 
the new cadastral map . 

In case of near coincidence of the cadastral boundary and the topograph ical 
element a process of testing takes place .  In this  procedure it is tested 
whether the difference can be found within the tolerances .  Several 
decision criteria have been developed for the several kinds of areas . 
I mportant in this  procedure is also whether there exi st cadastral field 
measurements and the age of these field measurements . 
On the field sheets there are mostly indicat ions of the nature of the 
cadastral boundarie s .  In  some cases there also exist direct measurements 
of  the cadastral boundary to a clear , topographical element ( build ings ) .  
All this information most ly makes it possible to make good decisions about 
the coincidence or no coincidence of the cadastral boundary and the 
topograph ical element . 

If  there is a clear di fference between a cadastral boundary and a 
topographical element then it is not possible to integrate them into one 
line .  In this cases most ly the boundary is copied from the old cadastral 
map and the difference between the cadastral boundary and the 
topographical element wil l  still exist . In some cases a visit to the 
terrain can clear up the situation , but th is  is only done in exceptional 
case s .  

The premises i n  thi s  process i s  the condition that only i n  cases in which 
can be clearly assumed that the cadastral boundary and the topografical 
element are real ly di fferent there must be two different line s .  In all 
other cases the lines are declared identical . 

This  production process for a new cadastral map impl ies also a separation 
between the cartographic part of the cadastre and the reconstruction data 
( field measurement s ) . 
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In former times the cadastral map was a result of the terrestrial 
measurements . In the new procedure the GBKN and with the GBKN the 
photogrammetrical map is  the base of  the cadastral map . 
Actually the cadastral map is in the new filosofy nothing more than an 
added theme of the topographic  base map (GBKN ) . The field measurements are 
only used for reconstruction purposes in case of un clear situations or i f  
there are questions from the publi c .  

The renovated cadastral map is  after completion of  the proces  o f  boundary 
identi fication completely ad justed to the GBKN . 
The form of the new cadastral map is just like the GBKN a frame map . The 
scale of the new cadastral map and the GBKN is the same . 
Topographic elements which can be found on both map series ( buildings ) are 
identical . The numbers of  the cadastral parcels are written on the map on 
which the largest part of the parcel is  represented . 

Both map series which wi ll exist both at the same t ime can easily be 
integrated into one product by using a system of cut out hol es . 

Of course the coming technical automation will change a lot of things . 
At this moment the production of the G . B . K . N .  takes place in a d igital way . 
At present experimen ts are carried out to add the renovated cadastral map 
to the G . B . K . N . as a digital overlay . 

In the province Utrecht we are trying to scan the new cadastral map . This 
technology is still in a developing phase .  
We expect in the  coming years the  change to real digital production methods 
as well for the G . B . K . N .  production and the new cadastral map as for the 
integrated maintenance of both map series . 

4 .  The integrated updating of both map series 

Of old one of the main tasks of the Dutch Cadastral Agency is  the updating 
of the cadast ral map .  
After the introduction o f  the G . B . K . N .  a new task started , namely the 
updating of topographical information .  
Of course this gave and still gives some problems . 
The first problem which appeared was the information that mutations took 
place . While for cadastral mutation s  a closed information system existed , 
an information system for topographical mutations had to be developed . 
I t  is obvious that the map user , who is closest to the origin is charged 
with the collection of the information of the mutations . In the 
Netherlands this is the municipal i t y ,  which is also a participant itsel f .  
In the current situation the municipalities del iver in formation about the 
mutations to the Cadastral Agency . 
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· nformation about the topographical mutations is added to the The l. 
information about the cadastral mutations , after which in a municipality a 

mutationproject can be executed. 

In practise updating takes place with a frequency of about 2 years. The 

updating of both map series is carried out completely integrated . 

Fot this reason it is important that both map series have the same format , 

scale and coordinate system . 

T.hiS  simpl ifies the field measurement and the mapping . 

In the same way as during the GBKN production the field measurements are 

fitted in the map using the coordinates of wel l  identified topographical 

elements with a sufficient accuracy of identification , usually buildings . 

The updating field measurements can be carried out by measuring some 
distances to original  buildings , fol lowed by an interactive mapping by a 
graphic system , as far as digital maps  are concerned or by mapping in the 
classical way in an analog map. 
In case of mass mutations use is made more and more of selfrecording 
tachymetric equi pment in the fiel d. After this the data processing and the 
fitting of the data measurement in the cartographic datafile is executed by 
a batch process . 
Th is impl ies that after adding the field measurements the cartographic 
datafile still  keeps its graph ic abso lute accurancy based on the original 
photogrammetric product. 

5 .  The costs 

The control of the costs in the production and updating of the GBKN and the 
cadastral map is of course of vital importance. 
The fact that in the last decades the cadastral renovation by means of a 
remeasurement method did not succeed , was mainly a financial problem. 
The costs were so high that a perspective of a completion of this  task in a 
reasonable number of years was absent. 
The GBKN and with it the switch over to the photogrammetry followed by a 
graphic renovation of the cadastral map has changed that situation . 
In this  process an important role is played by the fact that the costs of  
the GBKN production and up-dating are not only carried by  the Cadastral 
Agency but also for a large part ( 50% or more ) by the other participants 
( municipalities and public utility companies ). 
The participation of the other financers is voluntary . / 
This impl ies that the GBKN is subject of a market mechani sm. It became 
necessary to find a good balance between the contents and quality of the 
GBKN on the one side and the costs on the other side . 



- 2 72 -

In the province Utrecht we succeeded ! 
The Cadastral Agency had made principle agreements on the GBKN-management 
with all the public ut ility companies and the representing organisation of  
municipalities . 
These agreements concern contents , qualit ies , costs , planning of production 
and aspects of the updating l ike frequency and sharing of cost s .  
-The necessity o f  controlling the costs strictly has resulted i n  a rather 
accurate determination of the costs .  

To determine the costs for an  individual project or  for the whole province 
some years ago the area was divided into 6 classes ( appendix 1 ) . 
Afterwards for each class a price per hectare was calculated for the whole 
production process starting from a project of  average size . 
The price for a project , calculated by this system , is used as an estimated 
price for the offer to the participants .  
Then parts o f  the production activities are put out to contract to private 
companies . 
The experience unti l  now tells that the final realisation costs are 
usually within a margin of 10% from the calculated estimated price . 
Depending on the market situation the price can even be somewhat lower . 
The costs per class vary from about D fl .  1 1 0 ,- per hectare for the cheapest 
class ( open rural area ) until about Dfl 3200 , - per hectare for the most 
expensive class (old city centres ) .  
In  appendix 2 the total costs per class and the costs per activity are 
shown . 
The total costs for the whole  province will amount to about 
Dfl 48 . 000 . 000 ,- . 

From the diagram in appendix 2 it appears that the costs of photogrammetry 
amount to one third of the total cost s .  
The field completion on the other hand is  rather expensive . 
Therefore a reduction of costs can best be found by reducing thi s 
act ivity . Wi thin the field completion especially the measurement of 
buildings ( the correction of the rooflines )  is the largest cost factor .  

The costs for the renovation of the cadastral map are of course strongly 
depending on the used working methods and on the used base material . 
Important in the working methods is the frequency of terrain visiting . As 
mentioned earlier only incidentally terrain visits take place to solve 
bottle-necks .  
One tends strongly t o  solving the indi stinctnesses i n  the terrain ,  s o  that 
there is a task for the managers to prevent this . In Utrecht the costs for 
terrain visits have been limi ted to 1 0% of the total costs of cadastral map 
renovation . 
Also the remapping of old field measurements must be reduced . 
The costs for cadastral map renovation amount to Dfl . 40 ,- to Dfl . 80 ,- per 
hectare . 
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I t  is expected that the total costs for the renovation of the cadastral 
map will amount between Dfl 1 0 . 000 . 000 , - and Dfl 1 4 . 000 . 000 , - for the whole 
province . 

The costs for the updating of the GBKN and the renovated cadastral map are 
for the future even more important than the production costs of both map 
series , for the production will be finished within a measurable time , while  
the  updating will continue . 
In the classical situation only the cadastral map was upd ated . In the 
province Utrecht there are 6000 mutations in the cadastral map annually . 
The mutations in the GBKN are extra . 
The number of  topographical mutations is 2 or 3 t imes the number of the 
cadastral mutations , but often topographical and cadastral mutations 
coincide . 
This means that in the year 2000 the Cadastral Agency is con fronted with 
approximately 20 . 000  mutation s .  
In order t o  keep such an increase in the workvolume under control some 
measures have to be taken off course . 
One of them is the integration of both map series and the measurement and 
mapping of mutations into one process .  
The introduction of automated technologies and the placing o f  the 
cartographic data of both map series in one datafile ,  but on different 
levels , will mean a further improvement of effici ency . 
A second aspect , which economi zes is the fitting in of field measurements 
in the map elements . 
The fact that all the photogrammetically depicted buildings are considered 
as graphic ground control points gives the possibility to the surveyor to 
measure quickly relations between old and n ew map elements .  
The  aspect of updating will be  a remaining and even growing point of  
concern in the future . 
Because of the fact that the updat ing of  the GBKN is  co-finan ced by other 
map users there will remain an external pressure to limit the costs of 
updating . 

6 .  Final remarks 

The introduction of the GBKN in the Netherlands has started a lot of n ew 
developments in geodesy , photogrammetry and in the cadastre . 
The introduction of the n ew product also made the geodesists more 
critical about the relation between product quality and cost s .  
The GBKN plays an important role in the coordination between the different  
map users .  The Cadastral Agency has got a realistic perspective to  renovat e 
the cadastral map .  
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The geodesist of today is not only technology oriented , he i s  also a 
manager who stands in the middle between a good product and a costlevel as 
low as possible .  
The future will  bring a lot o f  changes . 

The switching of the momentarily still fragmentary and experimental 
character of the digital map to a real wel l  managed working system for 
digital production and updating wi ll  take a lot of energy , but the starting 
point has been passed and the possibilities are realist ic . 
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appendix 1 

Classification of areas for the GBKN 

Class 1 

Class 2 

Class 3 

Class 4 

Class 5 

Class 6 

Complete open , rural areas without buildings 

Rural areas wi th few buildings or woods 

Built-up areas . Mostly built after 1940 , regular forms of  houses 
and industrial areas . 

Built-up areas . Mostly built in the period 1900 - 1940 
irregular forms of houses .  

Built -up areas in the citie s .  Mostly built in the period 1 850  -
1900 . Very irregular forms of houses .  

Inner parts o f  a town , built before 1 850 . 
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appendix 2 

Costs of  the GBKN in  Dutch guilders and per hectare related to the area 

classes . 
( N  . B .  1 us $ is  about 2 Dutch guilders ) .  

area class 2 3 4 5 6 

1 .  ground control points 16 , 20 1 9 , 40 22 , 80 22 , 80 22 , 80 22 , 80 

2 .  aerial photographs 5 , 60 7 , 50 9 , 40 9 , 40 9 , 40 9 , 40 
3 .  aerial triangulation 9 , 40 1 4 , 50 31 , 60 3 1  , 60 3 1  , 60 3 1  , 60 
4 .  photogrammetric mapping 17 , 70 49 , 20 1 4 2 , -- 221 , 30 398 ,-- 663 , 20 

5 .  field complet ion 2 1 , 1 0  1 00 , 80 397 , 80 850 , 60 1 1 47 , 40 1 369 , 10 
6 .  mapping of field 1 0 ,-- 38 , 1 0  155 , 30 3 1 2 , 9 0  436 , 40 570 , 30 

measurements 
7 .  plotting 7 , 70 8 , 70 16 , 20 19 ,-- 25 , 20 25 , 2 0  
8 .  reproduction 6 , 40 6 , 40 1 3 , 60 1 3  , 60 13 , 60 13 , 60 

sub total 94 , 1 0  244 , 60 788 , 70 148 1 , 20 2084 , 40 2705 , 20 

9 .  acquisition/general 1 , 90 4 , 90 1 5 , 80 29 , 60  4 1 , 70  54 , 10  
activities 2% 

1 0  quality control 5% 4 , 70 1 2 , 20 39 , 40 74 , 1 0  104 , 20 1 35 , 30 
1 1  management 1 2% 1 1  , 30 29 , 40 94 , 60 1 77 , 70 250 , 1 0  324 , 60 

1 1 2 , -- 29 1 , 1 0  9 38 , 50 1 762 , 60 2480 , 40 3219 , 20 
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Discus s ion after the conference of Mr . Van Hemert 

Dale :  Together with the computerization, did you introduce new par
cel reference numbers ? 

van . Hemert: We are using the numbers of the old system but the area can 
change a little bit. If an area changes more than a certain 
limit we inform the landowner. 

Kolbl : The GBKN is a linemap : do you use a photomap in a large scale 
and do you use an interactive graphic system or do you just do 
map production by digital methods ? 

van Hemert : At this moment we are starting a project on a Delta-I system 
but the software is not completely ready. When we will use it, 
it will be mostly for updating, not for producing. 
Up to now, the GBKN was produced by free enterprises and they 
used Ingres or Intergraph. 

Jerie: How do you realize the overlay of the old cadast ral map with 
the topographical map ? Do you adjust zonewise ? 

Van Hemert : We pass border by border, using local fitting. The tolerances 
depend on the nature of the border. A built up area is t reated 
differently than a waterchannel. 
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CADASTRAL RENOVATION 
ON THE BAS IS OF A COORDINATE-RELATED SURVEY SYSTEM AND 

THE DATA BANK ' AUTOMATED REAL ESTATE MAP ' IN LOWER SAXONY 

W .  Tege l er 
Department of Cadastral Resurvey 

State Survey of Lower Saxony , Hannover 

Sunnary Fi rst , types and extent of cadastral renovati on are compared . Then 
requi rements and precondi t i on s  of a coordi nate-rel ated survey 
system are speci fi ed .  After the recommendat i on ' Coord i n ated 
c adastre ' of the Work i ng Commi ttee of t he Survey Admi n i strati ons of 
t he Federal States of the F . R . G .  the Lower Saxon survey regu l ati on s  
about ' Mi nor contro 1 poi nt network '  and ' Rea 1 estate surveys ' are 
presented . The three components of the data base ' Automated rea 1 
estate map ' are outl i ned and the future c adastral renovat i on i n  
Lower Saxony i s  d i scussed . Fi na l ly the costs of renovat i on i s  
touched on . 

l .  Types and extent of renovati on 

1 . 1 Introducti on 
The cadastre i n  North-Germany was started at the beg i nn i ng of the 1 9th 
century : e . g .  in  Rhi nel and-Westphal i a  in  1 8 1 9 .  I n  1 865 the Pruss i an 
cadastral admi n i strat i on was founded ; wi t h i n  3 . 5  years a cadastre for an 
area of 2 7 5 , 000 square k i l ometres was establ i s hed . 
But al ready i n  1 881 the Prussi an cadastral admi n i strati on i ntroduced new 
regul ati on s  ( ' connecti on wi t h  control poi nts ' ) : 
' Anwei sung V I I I ' :  c adastral resurvey 
' Anwei sung IX ' :  travers i ng . 

1 . 2 Types of renovat i on 
Nowadays the fol l owi ng types of renovati on are known i n  Lower Saxony : 
( Lower Saxony : area : 4 7 , 430 sqkm ( sec . l arg . i n  FRG ) ; bu i l t-up/road are a :  
1 3% ;  popu l at i on :  7 . 2  mi l l i on ;  cadastral offi ces : 5 1 ) 

1 . 2 . 1  Compl ete resurvey 
Th i s  i s  the most comprehen s i ve resurvey : Al l parcel s of l and and bui l d i ng s  
( real estate ) are resurveyed . 

1 . 2 . 2  P arti al resurvey 
The boundar i es of ol der surveys - before 1 900 ( C i v i l Law)  - are ascertai ned 
and connected to the mi nor control poi nt network ; 
the boundar ies  of checked surveys ( checked measurement and agreement of t he 
appl i c ants ) - s i nce 1 900 - are not newly ascertai ned , but on ly  connected to 
the mi nor control poi nt network .  

1 . 2 . 3  S i mp l i f i ed resurvey 
At s i mp l i f i ed resurveys boundar i es 
boundar i e s  ascertai ned s i nce 1 900 and 
mi nor control poi nts . 

1 . 2 . 4  Gradual resurvey 

are not ascertai ned . On 1 y those 
a l l bu i l d i ngs are connected to the 

Th i s  type was i ntroduced in 1 920 ,  but it did not prove . 
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l . 2 . 5  Di g i t i z i ng 
Ol der cadastral maps ( e . g .  maps i n  ' i s l and ' -format ) are on ly  d i g i t i zed i n  
those parts where no ' reproduc i b l e '  numeri e a  l survey dat a  exi st . The o l der 
maps are d i g i t i zed i n  connec t i on wi th the coord i nate-determi n at i on of 
' t i e ' -poi n t s .  The sel ect i on of rel i abl e t i e-poi nts  i s  the mai n d i ff i cu l ty .  

l .3 Extent of remvatim 

I . types \Cmplete I Partial I $1rrpl1t1ed I Grooual 
I I Resurvey I Resurvey I Resurvey I Resurvey 
I I I I I 
I Extent ( steps) . I I I I 

I Dig,tmng 
I 
I 
I 

I I 1---�---.---� 
1����-1 2 I 3 I 4 
I I • £stab I, shuig of I I l-p-a�rt�ly--
1 minor control I + + I + I ( corresp. 
I point netw:irk I I I revision 
I (M:P 1 _________ 1 I survey) 
I 2. Ascertamrent I I + 
I ( and marking)  I I I I 
I of boundaries I I I I I 
I - - - - - - - - - - I - - - - - 1 - - - - - - - - I - - - - - - - - I I 
1 2 .  l decked I I connection I connection I I 
I surveys I + I to M c P I to M C P I I 
I - - - - - - - - - - 1 - - - - - 1 - - - - - - - - 1 - - - - - - - - I I 
1 2 . 2  old surveys I I I I I 

5 

I (before l�l I + I + I l __ -:-:-:-_I 
13, Cmplete I I I corresp. 1----. 
I recording of I + I + + I revision I 
I bui ldings I I I survey I 
14, £stabl1 sh1ng I 
I of 'point-ntJTOer I + + + I - I 
I sketches ' I I____ ___ I I I 
15. Reri?.wal ·-- ,----, ·--liif.Yt:-- ·-i------ ·  - '. 

cf rE'i) l e!,i,1tc i + , + I + I er d of I + I 
I maps 1 ___ 1_�-- 1 _____ 1 grad .res. I I 
16. Updating of I I only for newlyl 1

· · - ·· - --
1 

I the real estate I + I ascertained I I I 
I register ( areas ) 1 ___ 1 boundaries I _____ I ____ I ___ _ 
Fig l :  Types and extent of renovation (+( - ) :  steps are (not ) carried out) 

2 .  Coordinate-rel ated survey system 

2 . 1  Requi rements of the  users 

2 . 1 . l  On ly  one reference system for a l l surveys 

2 . 1 . 2  Reduc i ng the t i me -consumpti on of fi e l d survey by us i ng the most 
economi c survey methods ( wi thout ' pr i nc i p l e  of nei ghbourhood ' )  
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2 . 1 . 3  Creati ng/l ocati ng of boundar i e s  by desi gn i n  real estate maps and 
transferr i ng to the i r  pos i t i on on the ground 

2. l . 4 No necess i ty for marki ng of boundary-poi nts ( poi nt -preci s i on of 
coordi nate-tran sferri ng i s  better t han � 0 . 02 m: ' wi t hout contrad i cti on ' )  

2 . 1 . 5 Suff i c i ent prec i s i on for sett i ng out of prefabri cated bui l d i ngs and 
row houses . 

2 . 1 . 6 Unambi guous determi nat i on for the restr i ct i on s  of p l ann i ng and 
bui l d i ng regu l at i on s .  

2 . 2  Precond i t i on s  
The four precond i t i ons for establ i sh i ng a coordi nate-rel ated survey system 
are ! Tegel er 1 983 1 :  

2 . 2 . l  a mi nor control network of h i gh  preci s i on (� 0 . 0 l m ) , 

2 . 2 . 2  very wel l mar ked and defi ned control poi nts ( wi t h wi tness 
( securi ty )  poi nts ) ;  

2 . 2 . 3  very preci se measurement of object-poi nts 
( boundari es , bu i l d i ngs  etc ) .  rel ated to control poi nts  and 

2 . 2 . 4  a rel i abl e measurement and eval uati on ( ' i ndependent check ' )  

3.  Rec00111endation ' Coordinated cadastre ' 
of t he Worki ng Commi ttee of t he Survey Admi n i strat i ons of the Federal 
States of the F . R . G .  ( Arbei tsgeme i n schaft der Vermessung sverwal tungen der 
Lander der Bundesrepubl i k  Deutschl and -AdV- ) .  

I n  1 985 the worki ng group ' Real Estate C adastre ' of the Worki ng Commi ttee 
of t he Survey Admi n i strat i on s  e l aborated the recommendat i on ' Coord i nated 
cadastre ' I AdV 1 985 1 .  A l l boundar i e s  and bu i l d i ngs  sha l l be l ocated by 
mean s of GauB- KrUger coordi nates wi th a preci s i on of 0 . 03 to 0 . 04 m .  The 
basi s for such a survey sys tern i s  a state -wi de hori zontal control network 
wi th a standard devi ati on of 0 . 02 to 0 . 03 m .  

4. Lower Saxon survey regul ations 

4. l Survey- and cadastral l aw 
The Lower-Saxon Parl i ament ( Landtag ) en acted i n  1 985 a new l aw concerni ng 
state survey and real estate c adastre I Mol l eri ng 1 985 1 . 
Wi th  regard to parcel boundari es  there are fol l owi ng admi n i strati ve steps : 
- tran sferri ng of parce l boundar i e s  

correspondi ng cadastral records ( Grenzermi ttl ung ) 
( compari son wi th the l oca l  boundary ( exi sti ng marks etc . ) ;  
experti se di screti on ( s achverstandi ges Ermessen ) ;  
hear i ng of the i nvol ved person s :  date for ascertai nment wi th record ) 

- offi c i al ascertai nment ( Grenzfeststel l ung ) 
- mark i ng of boundary poi nts ( not compul sory e . g .  at natural and durab l e  

art i f i c i a l features ) .  
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4 . 2  Mi nor control poi nt network ( MC P )  
( i nc l udi ng stagewi se establ i shment ) 

4 . 2 . l  Hor i zontal control poi nts  
I n  Lower Saxony the  survey of  real estate i s  based on the  connecti on to 
hori zontal control poi nts  ( l aw-l evel of ' connencti on-compu l s i on '  ) .  

Renewal ( preci s i on ( d i st . l es s  2km ) :  + O . O l m )  I Augath 1 984 1 
a )  of 1 st and 2nd order network by tri l aterati on :  1 972 - 1 982 ; 
b )  of 3rd and 4th order network by prec i se traversi n g :  1 987 on ly 60 % .  

( s i nce 1 987 al so by GPS ) . 

4 . 2 . 2  Di stances and densi ty of MC P 
D i stance s :  
i n  urban areas 
i n  suburban areas : 
i n  rural areas 
Den sti ty 

1 00 m to 200 m 
200 m to 400 m 
400 m to 500 m 
from 5 to 20 poi nts/km2 

4 . 2 . 3  Mark i ng ( centre and securi ty po i nts , marks wi th mm-defi ned tops ) 
- i ron tubes 
- p l asti c tubes 
- wal l bol ts 
- wal l bol ts wi th 1 00 mm-adapter -refl ector for E DM 

4 . 2 . 4  Securi ty Poi nts  
Mi n . :  2 poi nt s  
Surveyi ng : wi th  theodo l i te and speci al tapes or 

i nd i rect by EOM 
Funct i on :  checki ng  of centre 

- reconstructi on 
- subst i tute and connecti on surveyi ng 

4 . 2 . 5  Determi nat i on wi th E DM 
- by traversi ng 
- b i -pol ar ly  

4 . 2 . 6 Computat i on 
by ri gorou s adj ustment 

4 . 2 . 7  Qual i ty 
a )  Prec i s i on 

of Coordi nates 
s ( C )  l es s  0 . 0 1 6m 

b ) Re l i ab i l i ty - i nternal : gro s s  errors b i gger 20mgon/0 , 05 m 
-external ( E /N ) :  l es s  0 , 025m ( max . : 0 , 050m l 

4 . 2 . 8  Documents  of Mi nor Control Poi nts 
- MC P -maps l :  5 000 ( German Basi c Map wi th overl ay ) 
- MCP -descri pti on ( 20 x 30 cm ) 
- poi nt fi l e  

4 . 2 . 9  Costs 
4 . 2 . 3  a.  4 . 2 . 4  about 
4 . 2 . 5 ;  4 . 2 . 6 ;  4 . 2 . 8 .  about 

220 . - OM/poi nt 
1 00 . - OM/poi nt 
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4 . 2 .  1 0  St agewi se estab l i shment of mi nor control poi nts  
I n  areas wi thout renewed t.ri  g poi nt network 3rd �nd 4th  order i t  i s  
necessary to establ i sh prov i s i ona l  systems as bas i s for the connecti on of 
t he real est ate surveys whi c h  come u p :  

a )  network parts 
( expan se :  e . g .  one v i l l age/constructi on are a )  
wi th  free adju stment ,  approxi mated ori entat i on ,  scal e from the 
cal i brati on- l i ne and prov i s i onal  GauB-KrLlger-coord i n ates . 

b )  ' 2  mi nor control poi nt system ' 
( expanse : traverse -s i de rel ated ) 
wi t h  l oca l  coord i nates . 

The prov i s i onal  systems are i ntegrated as soon as poss i b l e  i n  the renewed 
3rd and 4th order tri g net . 

� . 3  Real estate surveys 
( Lower Saxon Spec i fi c ati ons and Standard s from 1 985 :  
"Admi n i strat i ve Regul at i on s  for Real E state Surveys " ) 
The real estate c adastre has  the task to descri be the facts of the 
i nd i v i dual parce l s of l and ( real  estate ) ,  
whi l e  the l and regi ster ( Grundbuch : reg i ster of t i t l e )  g i ves i nformat i on 
as to l egal aspects ( status of ownersh i p  etc . )  

4 . 3 . l  Purposes 
- to guarantee parcel boundari es by preci se coordi nate -tran sferri ng 
- to determi ne coord i nates for al l measured poi nts 

( parcel s ,  bu i l di ngs  and other construct i on s ) ,  
- to i nform about pos i t i on ( l ocat i on ) , 

shape , s i ze and cal cu l ated area 
- to i nform about nature of use . 
A 1 1  data have to be stored i n  such a way that they are retri ev ab l e  and 
they h ave to be mai ntai ned and updated . 

4 . 3 . 2  Method s 
- Surveyi ng by offsets ) 
- Pol ar survey i ng EDM ) ( measurement and setti ng out ) 
- Photogrammetry 

4 . 3 . 3  Requi red standards ( max . permi tted dev i at i ons ) 
- resi dual s r = ( ( rE 2 + rN 2 )exp l / 2 )  at t he control poi nts : 
- max . d i fference between determi n .  I and I I :  
- sett i ng out ( and re l ocati on ) :  
( ' preci s i on-components ' ( l i m i t  of prec i s i on - i ncrease ) ) :  

1 )  s ( MC P -coord . ( =centre of tri brach ! ) )  : 5- 7  mm ; 
2 )  s ( opti ca l  p l umbi ng down to MC P-marker ) : 1 -2 mm ; 
3 )  s ( wi tness -poi nt  survey , wi th EDM )  : 3-5  mm ; 
4 )  s ( rel ocati on survey for MCP )  : 3-5  mm ; 
5 )  s ( opt . p l umbi ng up to tri brach ) : 1 - 2  nm ; 
6 )  s ( d i rect . a . d i stance to object-poi nts )  : 5- l 0mm ; 
7 )  s ( p l umbi ng i n  object -poi nts ) : 2-4 mm ) 

l ess  0 . 02 m 
l ess  0 . 04 m 
l ess  0 . 04 m 
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4 . 2 . 4  Data f l ow 
To ass i �t mi nor control poi nt surveys and real estate surveys 
commerci al handy computers ( at present HP 71 B )  are u sed i n  the Survey i ng 
and C adastral Admi n i strati on of Lower S axony s i nce 1 984 . These ' mobi l e  
data process i ng un i t s '  offer fol l owi ng pos s i bi l i t i es ( and that a s  wel l  for 
the automat i c  measurement record i ng from d i g i tal  tacheometer as al so for 
the manual recordi ng ) :  

a )  C apture of tacheometer data ( wi th f i e l d  checki ng ) and tran smi ss i on to 
offi ce computers ,  

b )  Necess ary computat i on s  i n  the f i e l d  survey , 
c l  Storage of coordi nates wi th transmi s s i on from offi ce computers . 

5 .  The three components of the data base ' Automated real estate map ' 
( Automati s i erte Li egenschaftskarte ALK ) I Se l l ge 1 986 1 

The automated real estate map has the task to automate the surveyi ng  and 
mappi ng data of the real estate cadastre , the data of fundamental  surveys 
and possi b ly  i t  wi l l  be the bas i s for a topograph i c  i nformati on system . 
Besi des Lower Saxony al so Northrhi ne-Westphal i a  and Hesse are i ntroduci ng 
the data base ALK . 
The automated real estate map cons i sts of : 

5 . 1  Poi nt fi l e  
- general poi nt data 

. poi nt i denti fi er ( d i stri ct of numberi ng i n  gri d -net , type of 
poi nt , poi nt -number ) 

. respon si b l e offi ce 
- posi t i on data 

posi t i on status ( o l d  or renewed reference system ) 
. E -N-coord i nates 
. prec i s i on 
. rel i abi l i ty 

- poi nt remarks 

5 . 2  P l an i metri c f i l e  ( graph i c  f i l e )  
Unti l the establ i s hment of p l an i metr i c  f i l e  i n  Lower Saxony ( perhaps : 
1 990 ) the graphi cal  components of the ADP -computati on s  are col l ected i n  
spec i al records ( "Graphi k -Sammel -Auftr�ge " ) .  

5 . 3  Fi l e  of measuri ng e l ements  
Because of  cost reasons th i s f i l e  i s  only poss i bl e for fundamental 
survey s .  

6.  Future renovati on and i ts automated records i n  Lower Saxony 

6 . 1  Actual state ( 1 986 ) of real estate maps 
26% of Lower Saxony i s  covered by so-ea 1 1  ed ' Rahmenkarten ' ( ' gr i d '  -format 
maps showi ng  detai l s  up to the sheet margi n )  wi th a s i ze of 50 x 50 cm . 
Such maps at the sea 1 e of 1 : l 000 cover about 1 4  % , 
and at the scal e of 1 : 2000 about 1 2  % .  
The remai n i ng area i s  s hown on o l der c adastral maps i n  ' i s l and ' -format 
whi ch  sti l l  have - dependi ng on h i story - nonstandard scal es , e . g . 
1 : 2 ,  1 33 . 3  and 1 : 3 , 200 . 
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At real estate resurveys i t  has to be d i sti ngui shed between parcel 
boundar ies  and bui l d i ngs . The boundary survey c an on ly  be i mproved 
accord i ng to the above -menti oned regu l at i on s  for real estate surveys i f  at 
the same t ime the boundar i e s  are newly ascertai ned . Therefore , boundary 
resurvey wi thout new ascertai nment ( see f i g  l No 2 . 1 )  shou l d  be s i mpl i fi ed 
tci the connecti on between o l der survey poi nts and mi nor control poi nts  
( ' c a l cu l abl e ' ) .  

I n  future , resurveys shal l be c arri ed out as a matter of pri ori ty because 
of 
a) fai l ure of c adastral maps , 
b )  transferri n g  of deve l opment p l ans , 
c )  urban and v i l l age redevel opment measure , 
d )  road constructi on s  and 
e )  other l arge mutati ons . 
At red i stri but i ons of parce l s by rep l otti ng  of l and the resurvey i s  
obl i gatory . 

6 . 2 . 2  Future d i g i t i z i ng 
I n  future , d i g i t i z i ng sha l l be carr i ed out as  a matter of pri ori ty for the 
purposefu l estab l i shment of di g i t al real  estate maps ( see No l . 2 .  5 )  as 
requi red by el ectr i c  compan i es , publ i c  uti l i ty compan i es etc . 

The fees for a d i g i tal map wi th a ground area of 500 m x 500 m are : 
Fi rst edi t i on :  
- rural areas : 
- suburban areas : 
- Urban areas : 

200 OM 
600 OM 
800 OM 

Revi s i o n :  20 % of the above-menti oned per year . 

6 . 3  Automated records 

6 . 3 . l  Automated real estate reg i ster j AdV 1 984 1 
I n  Lower Saxony the automated real estate regi ster has al ready been 
estab l i shed . 

6 . 3 . 2  Poi nt fi l e  ! Sc h l e huber/Bauer 1 987 1 
I n  1 987 the poi nt fi l e  was estab l i shed i n  50 % of the 5 1  Lower Saxon 
cadastral offi ces ; the estab l i s hment shal l be f i n i shed i n  1 990 . 
The coord i nates can be retri eved on 
- v i sual  d i sp l ay uni ts , 
- mobi l e  data proces s i ng un i ts or 
- paper l i sts . 
I n  add i t i on to the poi nt  fi l e  ' poi nt-number-sketches ' are recorded 
contai n i ng 
- p l ani metry of parce l s and bu i l d i ng s ,  
- poi nt-n umber and 
- symbo l s  of marki ng etc . 
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After havi ng establ i s hed the poi nt fi l e  the survey sketches wi th the 
orthogonal measuri ng e l ements wi 1 1  no l onger be necess ary . The present 
sketches wi l l  be changed i nto ' po i n t -number-sketches ' .  Al l necessary 
survey- i nformati on can be deri ved from the coord i n ates of the poi nt fi l e .  
The detai l s  about preci s i on and rel i abi l i ty are of spec i a l i mportance ( see 
fi g 2 ) :  the ten stages from each group al l ow the s i mu l taneou s management 
of 1 00 years o l d  and modern measurements . 

· 6 . 3 . 3  P l an imetri c f i l e  
A comp uteri zed real estate map al l ows t he graphi c representat i on of the 
l anded surfaces at d i fferent scal es  and i n  d i fferent secti ons on graphi cal 
d i sp l ays ; bes i des th i s ,  i t  i s  poss i b l e  to revi se t he real estate map 
i nteracti vely on a graph i cal d i sp l ay .  But the establ i s hment of the 
p l an i metri c f i l e  requ i res an i nteract i ve graph i c  workstat i on ( IGS ) at each 
cadastral offi ce .  At present IGS i s  on ly  i n stal l ed at t he State Survey 
Department and the four D i stri ct authori t i es . 

7 .  Costs 

7 .  l 

7 .  l .  l 
7 .  l .  2 

7 . 2  

Hori zontal control poi nts  
( mark i ng , measurement , eva l u at i on , documentat i on ) :  
1 st to 4th order tri g .  poi nts  
costs  for mi nor control poi nts (mi n i mum ) 
( costs i n  add i t i on to tri g .  poi nt s )  ( ; 

Di g i tal  tacheometer 

900 . - DM/km2 

1 600 . - DM/ km2 

l . - OM/ s i t e )  

7 .  2 .  l 
7 . 2 . 2  
7 . 2 . 3  

wi th  commerci al h andy computer 
purchase costs 
costs of mai ntenance ( 3 . 3% of 7 . 2 . l )  
costs of i nvestment 

abt 30 , 000 . - OM 
1 , 000 .  - OM 

7 . 2 . 4  
7 . 2 . 5  
7 . 2 . 6  
7 . 2 . 7  

- depreci ati on ( 1 2 . 5% )  
- i nterest o n  c api tal  ( 8% )  
costs/year ( 220 days ) 
costs/day 
costs of surveyi ng-team/fi e l d  day ( see No 7 . 4 )  
benefi t 
neces sary mi n i mum-benefi t ( t i me-sav i n g )  

3 , 7 50 . - OM 
2 , 400 . - OM 
7 , 1 50 . - OM 

3 3 . - OM 
1 , 1 00 . - OM 

1 /4 hour 
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I Auszug aus dan Nach....ei s d .  Festpunkte I Nurerierungsbezirk 

I ,'\uszug aus dan Venressungszah 1 err.-.erk I Punkte 
I Koordinatenverzeicmi s I Rlli(Pauschal ) :  2(0,1 

Aus....ertung I Antrag 9999.X.9999 ( 9) ----------=--------
Datun 

3555. 1 697 I 
1 100 - 1 1 12 1  

99.99.99991 
Seite l I 

l_�_t_�_re_r_ant _________ o_3900 _ _  3 __ 0_s_te_r_ro_l_z_�_h_anmec __ k ______ l 
I Punktverwaltung I Lage Punkt I 
IAK P VAT B S ENTST./UNTE�. Rlli I LS G Z R 3516 H 5597 I A NR I 
1 02 4 010 
I 
I 
1 02 8 020 
I 
I 

0 1987 1 53 185 

0 3425-007-0048* 

I 100 l 1 985.235 
I 200 3 3 985. 123 
I 
I 100 2 2 565.23 
I 200 4 4 565. 15 
I 

456. 521 I l 
456.654 I 

I 
478.52 I 2 
478.66 I 

I 

01 1001 
I 

01 102 1  
I 

1 04  9 024 0 1987 1 53 190  I 100 457 .234 896.923 I l 01 103 1  -----------
Fig 2: Extract fran point fi le 

E xp l anati ons : 
Punktverwal tung 
AK 
p 

VAT 
s : 
Entst . /Unterg . : 

( admi n i strat i on of poi nts ) :  
rel evance to the pre sent si tuati on 
check character 
type of mark i ng 
status of poi nt ( offi c i al record etc . )  
ori g i n/end ( wi th ref . to traversi ng fi l e/fi e l d  

book-number )  * 
RDH 

boundary-po i nt wi th survey and ascertai nment 
: reduct i on - hei g ht 

Lage 
LS 
G 
z 
R 
H 
Punkt 
A 
NR  

( po s i t i on ) :  

( poi nt ) :  

status of posi t i on ( o l d  or renewed reference system ) 
prec i s i on 
rel i abi l i ty 
E ast 
North 

type of poi nt 
number 
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7 . 3  Costs of renovat i on 
The costs depend mai n ly  on the content of the maps and the choosen method . 
As a reference system for the content of the map , summat i on of t he amount 
of parce l s and bui l d i ngs  was made . Under these aspect s ,  t hree projects are 
regarded , referred to ' gri d ' -format map l : 1 000 ! Au 1 974 1 

Project 
!number of l s 1 mpl1f1 ed resurvey I D1 g 1 t 1 z i ng and mapp i ngT 
! objects I ( control poi nt s )  a .mapp . I number of 
! ( parcel s a . l worki ng days I cost I poi nts 

bui l d i ng s )  I ( fi e l d  a . off . ) I DM I 
rural areas I about 50 I abt 75 J abt 25 ,000J abt 
suburban areas l about 1 50 I abt 1 50 l abt 50 , 000 J abt 
urban areas ! about 300 I abt 280 l abt 90 , 000 J abt 

F i g 3 :  T ime and costs o f  c adastral renovati on 

7 . 4  F i e l d survey 

500 
1 , 500 
2 , 500 

I cost I I DM I I I 
l abt 1 ,5001 
l abt 2 , 000 1 
l abt 2 , 500 1 

The cost of a surveyi ng-team ( 1  surveyor ,  2 ass i stents ;  
1 estate c ar )  i s  about 1 , 1 00 . - DM/day . 

d i g i tal  t ac heometer , 

8. Fi nal remarks 
In Germany the state has ever had the task to establ i sh and to mai ntai n a state 
survey - e . g .  hori zontal control - and a real estate cadastre ; i t  can be 
con s i dered as care for exi stence . 

The experi ences of 1 00 years of survey i ng show that a durabl e monumentati on 
i s  the most i mportant to a consi stent survey system . Therfore , i n  th i s case 
economy means on ly  the add i t i ona l  costs for t he h i gher ( but necessary ) 
preci s i on ,  not t he costs for t he proper establ i sh i ng . 

P .  Dal e st ated ! Dal e 1 976 , p .  99 1 :  
" Surveyi ng i n  C anada and Austral i a  i s  current ly  p ayi ng  t he pri ce for not 
i nvesti ng i n  control surveys i n  days gone by . . . .  
If , however , an i ntegreted approach i s  to be adopted , an esti mate of the 
absol ute pos i t i on of any poi nt i s  neccess ary and th i s i mpl i es that t he poi nt 
mu st be l ocated wi thi n an overal l framework . • • • .  There i s  therefore a 
general need to work from the who l e  to the part and to connect a l l 
i nd i v i dual surveys to a n at i onal  framework . 
Once such a framework i s  establ i shed , the need for preci si on i n  i ndi v i dual  
surveys i s  l ess  press i ng and t he costs of surveys may be reduced " .  

At the above ment i oned coordi n ate-based survey system the benefi t/cost rat i o  i s  
espec i al l y good when setti ng out boundari es , prefabri cated bui l d i ngs or 
row houses because of t i me-sav i ng ( u p  to 60 % ) . 
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D i s cu s s ion after the conference of Mr . Tegeler 

Dale: 

Tegeler: 

Koen: 

Tegeler : 

Onsrud: 

Kri.iger: 

Kolbl: 

Dale: 

Your costs are very high. Did you ever inquire about the users 
need or did you only take into account the surveyors need ? 

We have different users, from geometry-users like land owners 
to information-users. 

The experiences of 100 years of s urveying show that a durable 
monumentation is the most important to a consistent survey 
system. Therefore, in this case economy means only the addi
tional costs for the higher (but necessary) precision, not the 
cost for the proper establishing, that means DM 1. -/site. 

Sometimes we ask the utility services but otherwise it is the 
decision of the surveyors. We need this accuracy for surveying 
purposes only, mainly to relocate boundaries. 

You have not only to install such a system, you also have to 
administer and update it every year. The maintenance is also 
an enourmous investment. 

We will establish this system stagewise. The first step will 
take about 10 years, but we do not know what tools we will 
have in 10 years, maybe GPS. 

Your main goal seems to be to increase accuracy. Probably we 
should lower our ambitions in favour of speeding up. The rea
son for our different opinions might be the traditions of the 
various countries in which we are working. It is interesting 
to see that it is possible to run a modern society with a very 
big variation concerning the demand for accuracy in property 
information. In Norway, we do not feel the need for such an 
accurate system. 

Neither do we in Denmark, but indeed we have different laws. 

If you want to reconstitute the position of a boundary mark, 
it is said that you should be able to place the stone later in 
the same hole. 

In Switzerland we have decreasing tolerances from the cities 
to the high mountain regions. If you have a control net, it 
should of course be sufficiently precise so that you can guar
antee your tolerances, otherwise these tolerances are wrong 
and you end up with a whole cascade of error propagation. So, 
for the first order triangulation you ens ure that the preci
sion required in towns can be guaranteed based on the control 
points. 

In many cities around the world it is perfectly pos sible to 
have a very high density development without survey control ; 
indeed, the higher the density, the les ser you need detailed 
control because the buildings themselves def.-ine the limits of 
use and occupation. An important point is the use of land and 
the control over the use of land. Geometry remains a small 
factor while information is perhaps the "plu s " we should be 
spending money on. 



Koecher: 

Enemark: 

Dale: 

Tegeler: 

Koecher: 

- 295  -

We should notice that there is a tendency towards higher pre
cision. Our sudden craving for results interferes with the 
precision that field operation demand. The precision we are 
looking for is the precision we should observe on the field. 
In t he past it was a question of scale whether it was a 
1 :25' 000 scale or a cadastral map, anyhow the precision was 
high, but we could not detect it because the drawing precision 
was a limiting factor. Why dont't we admit a whole variety of 
precisions by the mean o f  a precision coefficient (1 to  10) in 
order to overcome the difficulty of not having the highest 
precision everywhere. 

This consideration does not hold for a network because it has 
to be a solid base so as to serve as reference for the new 
measurements. 

The real problem in cadastral renovation is to get connections 
to the national grid. Once you have t his connection you can 
build up systems in various scales and with dif ferent accura 
cies. 

We can deal with very low accuracies for many purposes and if 
accuracy is very important, we can go down t o  local mea
surements. 

The issue should not be accuracy. The question is how you 
intend to spend all the money you have obtained. Do you want 
to buy cm precision or do you want to produce a better infor
mation system for users ? 

A cadastral system needs a higher precision than an informa
tion system. At t he above mentioned coordinate-based survey 
system the benefit/cost ratio is especially good when setting 
out boundaries, prefabricated buildings or row houses because 
of time-saving (up to 60%). 

The connection between the old measurements and the new refer
ence system represents the main costs. 

This is a general remark : 
The time period o f  data acquisition should be stored together 
with information. In urban areas this historical information 
can be of great interest. For example, in the case of pipes or 
streetlamps management, the notion of age and duration is 
important. 
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Verwi rkl i chung der Katas tererneuerung 

in  Bayern 

Ralf Dorschel 
0 .  Kur z f a s sung 

Flir e i ne Katastererneuerung i s t  zunachst ein KFP-F e l d  hoher 

Genauigke i t  durch terre stri sche oder photogrammetri s che 

Punktbest immung auf zubauen . Die Bedingungen flir e i ne pho

togrammetri sche Punktbes timmung werden e r l autert . Der 

nachste Schritt i s t  die Bestimmung guter Koordi naten fur  

die  librigen Punkte . H i er gibt e s  Punkt f e l der , die n i cht 

koordiniert s i nd , f lir die  aber in  Rissen  MaB z ah l en vor l ie 

gen , und andere Punktf e l der , d i e  f rliher bere its  koordiniert 

wurden . Fur beide Fa l l e  werden eigene P rogramme vogeste l l t .  

Ein  anderer wichtiger Punkt i s t d i e  S i cherung des KFP-Fe l 

des i n  Stadten . 

1 .  Die  Z i e l e  

- E i n  Punkt f e l d  mog l i chst hoher Genauigke it  

- e i ne vo l l standige groBma B s tabl iche Karte ( 1 : 1 0 0 0 )  

- e i ne vo l l i g  digita l i s ierte Karte 

- gespeichert i n  verschiedenen Ebenen 

- e i n  digitales  Hohenmode l l . 

Die  we iteren Au s f lihrungen be z iehen s i ch nur auf die Arbeit  

i n  KFP-Fe l dern . 

2 .  Der Z u s tand de s baye r i s chen Katasters 

2 . 1  Die erste Landesvermes sung von 1 8 0 1  - 1 8 6 5  

E ine  Me B t i s chaufnahme i m  Ma B s tab 1 : 5 0 0 0 , i n  Unterf ranken , 

in stadten und groBeren Dorfern im Ma B s tab 1 : 2 5 0-0 . 

E i n  gesch l ossenes Rahmenkartenwerk , aufgebaut auf einer 

Landestriangu l ation , die  das gan z e  Land bedeckte . 

Gren zpunkte und Me B t i s chs tandpunkte waren nicht verma rkt . 

Auch die TP waren n i cht z uver l a s s i g  ver s i chert . A l l e  Karten 

wurden auf Li thograph i e steine libertragen und gedruckt . Der 
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E r f i nder der L ithograph i e , Senefe lder , war Mitarbe iter  am 

Bayer . Katasterbliro , dem jetz i gen Landesverme s sungsamt . 

2 . 2  Die  Laufendhal tung des Katasters  

Die  Karten konnten fortgeflihrt we rden durch Ubertragung der 

Veranderungen auf den L i thographiestein  und der Herausgabe 

e i ne s  neuen Drucke s . Seit  1 8 7 0  begann e i ne Neuverme s sung 

der groBeren Stadte , um Karten im Ma B stab 1 : 1 0 0 0  herzu

stel l en .  Hierbei  wurden a l l e  Grenzen abgemarkt . Al l e  Gren z 

und Gebaudepunkte wurden so au fgeme s s en , d a B  s ie berechnet 

oder gezeichnet werden konnten . Nur die Pol ygonpunkte wur

den koordiniert . 

2 . 3  Der gegenwa rtige Z u stand des Katasters 

Man kann etwa f linf verschi edene Qua l itatsstufen unter

scheiden , die bei  e i ner  Katas tererneuerung zu bea chten 

s i nd : 

- Gebiete , deren Aufme s s ung heute noch al l e i n  auf der a l 

tenMe B t i s chaufnahme beruht . Neuere Mes sungen werden in  

diese  Auf nahme e i ngef ligt unter Verwendung sogenannter kar 

tens i cherer Punkte . Dies  kann auch fur das Z entrum der 

Stadte zutref fen . 

- I n  g l ei cher Wei se ,  durch E i npas sen neuer Mes s ungen i n  die  

F l urkarte wurden gan z e  S iedl ungen ohne Koordinaten i n  d i e  

Me B t i schblater e i nkartiert . Eine Kartierung i n  groB erem 

Ma B s tab i s t  hier  unmogl ich , da e i n  tragendes Pol ygonne tz 

feh l t .  E s  l iegen genaue Ma B z ahlen vor , aber die Ge nauigkeit 

der Karti erung ist die  der a l ten Me B t i s chaufnahme . 

- Fast a l l e  baye r i schen Stadten haben e i ne Neuverme s sung , 

zumindest in ihren a l teren Te i l en , mit  Karten im Ma B s tab 

1 : 1 0 0 0 . Diese Neume s sungen haben ein e i genes TP-Fe l d  und 

e i n  Pol ygonnetz . A l l e  anderen Punkte konnen koordi n i ert 

werden . Die Absol utgenauigke i t  l i egt be i +/- 1 -� dm , wah

rend die Nachbarschaftsgenaui gke i t  wesentl ich be sser  i s t  

und b e i  + / - 2 - 4  c m  l i egt . D i e  Genauigkeit  der al ten TP 

l iegt ebenfa l l s nur bei +/- 4 -8 cm . 

- I n  F l urbere inigung sgebieten besteht ebenfa l l s  e i n  koor-
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diniertes Punkt f e l d , auf gebaut auf Pol ygon ierungen , h i er 

aber ohne Karten 1 : 1 0 0 0 . A l l e  Punkte konnen koordiniert 

werden . 

Ein  spez i e l l er Fa l l  s ind die  Fl urbere inigungen , die  photo

grammetr i s ch i n  den Jahren 1 9 5 4  bis  1 9 7 3  gemes sen wurden . 

Diese  photogrammet r i s che Punktbes timmung wa r e i ne Nahe

rungsausg l ei chung , dama l s  mit e iner durchgehenden Berech

nung von der Me s s ung b i s  zur Kartierung . Die  Koordinaten 

sol lten nur fur F l achenrechnung und Kartierung verwendet 

werden . I hre  Genauigke i t  schwankt betrachtl ich , in der 

Nachbarschaft bei etwa +/- 1 dm , in  der abso l uten Lage b i s  

+ / - 1 m . Trotzdem wurden diese  Koordinaten mei st i n  da s Ka

taster ubernommen . 

- Es  gibt Gebiete , d i e  auf moderne We i s e  mi t einer  modernen 

Ausrus tung geme s s en wurden . Bei  sorg f a l t iger Arbe it  ist es 

mogl ich , e i ne Genauigkei t  von +/- 2-4 cm in der Nachbar

schaft sowoh l wie absolut zu  erreichen . 

Zwi s chen d i esen Typen gibt e s  natur l i ch a l l e  mogl i chen 

Mischf ormen . 

3 .  Wege zu  e iner Katas tererneuerung 

Bedar£ fur eine Katas tererneuerung l i egt vor in  den Stadt

zentren , in den S i e d l ungsgebi eten , die ke i ne 1 0 0 0 -tei l i gen 

Karten haben , und i n  den Neumes sungsgebieten , die f ruher 

gemes sen wurden . 

I n  j edem Fal l mu B z unachs t  e i n  neues Fes tpunkt f e l d  

geschaffen  werden . Dann s ind unterschied l i che Methoden an

zuwenden : 

- I n  den I nnenstadten ohne neuere Mes s ungen muB eine  vo l l 

s tandige Neume s sung mit  Grenzermittl ung , Abmarkung und 

Aufme s s ung durchgef uhrt werden . Da g i bt es keine erwah

nenswerten P robl eme . 

- I n  den S i e d l ungsgebieten ohne Koord i naten muB man zu

nachst so viel  Punkte wie mog l i c h  koordinieren , d i e  mit  den 

f ruheren Mes sungen verbunden s i nd . Dann kann man a l l e  an

deren Punkte mit den a l ten vorhandenen Ma B z ahlen ebenfa l l s  

koordinieren . 

- I n  Gebieten e iner f ruheren Neumes sung muB man ebenf a l l s  
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versuchen , mog l i chst  v i e l e  Punkte der f rliheren Me s sung z u  

koord i n i eren , u m  dann d a s  librige Punkt f e l d  umf ormen z u  

konnen . 

4 .  Das KFP-Fe l d  

Jede Katastererneuerung mu B s i c h  auf e i ne moderne Triangu

l a t i on stlit zen , damit  man e i n  modernes KFP-F e l d  aufbauen 

kann . Der Standard e i ner modernen KFP -Bes timmung i s t : 

- E i ne genaue und ges i cherte Punktbe s t immung von +/- 2 cm 

- e i ne s i chtbare Vermarkung d i e ser Punkte 

- e i ne S i cherung dieses  Punktfeldes durch zusat z l i che KFP 

oder in anderer Wei se . 

4 . 1  S i cherungsme s sungen 

Frliher wurden Punkte einze l n  durch Pol ygonierung bes timmt . 

S i e  wurden gesi chert durch Spannma B e  z u  den na chs tge l egenen 

Gebaudeecken . Heute i s t der Ver l u s t  an Punkten durch Stra

Benbauma B nahmen sehr hoch . Oesha l b  wurde nach Wegen ge

sucht , das Punkt f e l d  be s s er abz u s i chern . S o l c he S iche

rungsma Bnahmen s ind z um Bei spi e l : 

- Ein  Nes t  von Punkten , wobei d i e  Punkte nicht  a l l ei n  i n  

der StraBe l iegen , sondern auch a n  d e n  Wanden d e r  uml ie 

genden Gebaude . Vermarkt s i nd d i e s e  Punkte durch ge

s chraubte oder gek l e bte Marken . Der Abs tand zum Hauptpunkt 

s o l l te k l e i ner a l s  20 m s e i n . A l l e  diese  Punkte s o l l t en so 

exakt koordini ert s e i n  wie der Hauptpunkt . 

- Manchma l i st n i ch t  der Punkt an der Mauer der koord i 

nierte Punkt , s ondern e i n  Punkt , der 1 0  cm vor d e r  Mauer 

l iegt . Ich  be z e i chne dies  a l s  die  sogenannte " Nurnberger '' 

Methode . 

- A l l e  Hohenbo l z en konnen koord i niert werden , um so die 

Zahl  der KFP z u  vermehren . Wir haben e ine Methode entw i k

ke l t ,  Hohenfes tpunkte an Gebauden auch photog�ammetrisch  

e i nfach und s i cher zu  bestimmen . 

- Besonders bei photogrammetris cher Bestimmung , aber auch 

bei terrestris cher Mes sung kann man relativ  l e icht a l l e  

Kana l decke l best immen und s o  e i n  Punktfe l d  schaf fen , da s 
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auch anderen Benutzern zugang l i ch i s t . 

- Punkte konnen durch Anme s sungs s k i z z en ges i chert werden , 

in  we l chen d i e  Spannma Be  z u  nahege l egenen naturl i chen 

Punkten , me i s t  Gebaudeecken e i nget ragen s ind . Durch sol che 

Anme s sungssk i z zen  ist z . B .  da s gan z e  Punkt f e l d  in  Munchen 

ges ichert . Aber s o l che Anme s s ungs s k i z zen her zuste l l en , i s t  

ebenfa l l s  z ieml ich  teuer , u n d  Ski z zen a l l ei n  s ind n i e  s o  

gut wie  koord i n i erte Punkte . 

A l s  Beispie l :  Der beste , aber auch teuer ste Weg i s t  die 

Herste l l ung von Anme s s ung s s k i z zen mit Spannma Ben hoher Ge 

naui gkei t  und mit  koordin ierten Punkten . Wesent l i ch bi l l i 

ger i s t  es , a l l e  Kana l decke l mi t guter Genauigkeit von 

StraBenarbe i t er s i gna l i s ieren zu ! as sen und d i e se P unkte 

photogrammetri s ch zu  be st immen . Wenn fur diese  Punkte be

stimmte Nummernbereiche vergeben s i nd , kann man Punktnum

mernau ftrage he rste l l en ,  die  a l l e i n  diese  Punkte entha l ten . 

4 . 2  Ube r l egungen zur Bestimmungsmethode 

Es s o l l te nach sach l i chen Ges i cht spunkten ent s ch i eden wer 

den , we l che Methode d e r  Punktbe st immung , photogrammetrisch 

oder terrestri sch , gewa h l t  werden so l l .  Bes onders i st dabei 

zu beachten : 

- Genauigkei t  und S icherheit der Punktbes timmung 

- die  Mog l i chke i t , e i n  gutes KFP-Fe l d  in Stadtgebieten 

aufzuste l l en 

- die  Behinderungen und Gefahrdungen durch den Stra Benve r 

kehr . 

I n  unserer Abte i l ung konnen beide Methoden angewendet wer 

den . Fur beide Methoden s i nd I n strumente und P rogramme 

vorhanden . Man mu B vers uchen , die  beste Methode zu wa hlen  

j e  nach den  Umstanden und  den  f inan z i e l l e n  M i tte l n . 

4 . 3  Terrestrische Punktbes timmung 

E i ngesetzt werden s e l b stregistrierende Tachymeter von Z e i s s  

w i e  ELTA 2 oder ELTA 3 .  A l l e  Netze werden durch Ri chtung s 

und Streckenme s sung be st immt . D i e  Ergebn i s se s i nd gut . Man 

muB aber beachten ,  da B das P unktfe l d  ins Schwimmen kommt , 



- 302 -

wenn d i e  Z ah l  der Punkte zwi s chen den Festpunkten zu  groB 

wird . Dann muB z uvor ein ubergeordnetes Punktfe l d  bestimmt 

werden mit wenigen Verbindungspunkten . Der Aufwand fur d i e  

Erkundung und Mes sung e ines guten KFP-Fe l des i s t  betracht

l i ch .  Der Vorte i l  terre stri s cher KFP-Bestimmung i s t , daB 

man s i e  mit der Pol arme s s ung der s onstigen Punkte verbinden 

· kann . Dies ist ub l i ch bei  unseren terrestri s ch gemes senen 

Neume s sungen . 

E s  i s t  auch z u  bedenken , daB  der Umfang der Rechenarbeiten  

sehr  groB  werden kann , wenn man e i n  gut  verknupf tes KFP

F e l d  be stimmen wi l l  und im g l ei chen Ver fahren zahl reiche 

Pol arpunkte be stimmt werden s o l l en . 

End l ich  i s t  anz umerken , da B mit unseren Mes sungen e i ne Ge

nauigkeit  der Punktbestimmung von +/- 2 cm oder bes s er er

reicht wird . 

4 . 4  Pa Bpunktbestimmung fur photogrammetr i sche Arbeiten 

Terrestrische Mes s ungen s i nd erforde r l i ch zur PaBpunktbe

stimmung . Im Gegensatz zur Mes sung des ganzen KFP-F e l de s  

i s t  hier  mei s t  nur i n  der Umgebung der Stadte und Dorfer z u  

me s sen , wo man e i n  KFP-F e l d  e i nfacher aufbauen kann . Be

h i nderungen durch den Verkehr kann man h i er meist umgehen . 

I n  groB eren Stadten kann man auch die  groBen Durchgangs 

stra Ben oder Hochhauser f u r  d e n  Netzaufbau benutzen . 

E i n  bes onderes Prob l em i s t  die  Hohenbest immung der PaB

punkte , wenn mit  ELTA 2 oder ELTA 3 geme s sen wird . Man 

braucht h i erfur e i n  gut e ingeubtes Team , da s o l che kombi

n i erten Mes sungen mit s e l bstregistrierenden Ta chymetern 

sehr f e h l eranfa l l ig s i nd . 

4 . 5  Photogrammetri s che Punktbestimmung 

Diese  Mes s ungen gehen an d i e  Grenze der photogrammetr i s ch 

errei chbaren Genauigke i t . Darum s i nd e i n i ge Punkte genau z u  

beachten : 

- Am Rand des Arbe i tsgebietes e i n  gut bes t immte s  PaBpunkt

f e l d  

- Genau gema l te S igna l e  m i t  Kontra st 
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- ein  Bildf l ug bei gunstigen Wetterbedingungen 
- 6 0 %  Langs- und 5 0 %  Queruberdeckung 

- B i l dmaBstab zwischen 1 : 3 0 0 0  und 1 : 8 0 0 0 , ubl i cherwe i se 
1 : 4 5 0 0 . 
- Verwendung van Calar-Dia f i l m  
� Auswertung der Origina lbi l der 

- Auswertung durch Kamparatarmessung 
- ein gutes madernes Bundel ausgleichungspragramm mit den 

bekannten 1 2  zusat z l ichen Parametern 
- eine Methade , grabe Fehl er in  der Bunde l ausgl eichung 

mogl ichst durch Pragramm auf zudecken . 
Diese Punkte sind ein  Resul tat van 1 5  Jahren Arbeit , in 

denen etwa 8 0  Bundel ausgleichungen berechnet wurden . 

Einige Anmerkungen dazu : 

Mit der Signa l i sierung haben wir Versuche unternammen . Das 

Ergebni s  ist , daB wir unter narmal e n  Bedingungen wei B  
streichen mit einem Durchmes ser van 1 5 - 2 0  cm und da zu 

auf j eden Fa l l  eine schwarze Kantrastf lache haben mit einem 

Durchmesser van 60 cm fur den B i l dmaB stab 1 : 4 5 0 0 .  Hausecken 
ader Wandpunkte wurden nie a l s  exakt bestimmte Punkte ver

wendet . 

Den B i l dma B stab zu  vergroBern ist nicht sehr nutz l ich . Die 

Genauigkeit wird zwar etwas besser , aber dem stehen erheb

l iche Nachte i l e  gegenuber . Bei einem B i l dmaB stab van 1 : 3 0 0 0  
ader groBer muB man a l l e  Bi lder verwenden , wahrend man bei 

einem B i l dmaB stab 1 : 4 5 0 0  mit 8 0 %  Langsuberdeckung nur j edes 

2 . Bi l d  braucht . Mog l icherweise hat man nicht genug Ver

knupfungspunkte: in  den einzelnen B i l dern und zur Bestimmung 

der zusatz l ichen Parameter . Die Farderung nach einer 

5 0 % igen Queruberdeckung und nach Luftb i ldern zur Herste l 

lung van Orthaphatas fur d i e  einzelnen F l urkarten wider

sprechen sich  und l assen sich nur durch zusat z l iche F l ug

streifen erful l en .  

Cal ardiaf i lm l a Bt wichtige Bi l deinzelheiten bes ser erken

nen . Bei einigen F l ugen kannten nur Kapien der L�ftbi lder 

ausgewertet werden . Dies ergab deutl ich schlechtere Ergeb

nisse . Die Verschiebungsbetrage zwischen der Origi na l - und 
der Kapieauswertung kann man auf einem bei l iegenden Vek
tarbi l d  sehen . 
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D i e  Auswertung erfo l gt uberwiegend an dem Monokomparator 

PK 1 von Z e i s s , ein s chne l l  und genau mes sendes I ns trument . 

Er i st durch seine E i n z e l bi l dauswertung fehl eranf a l l ig er 

a l s  e i n  Stereokomparator oder der P l ani comp , da fur  i s t  er 

auch erheb l i ch bi l l iger . 

Uber l ange Jahre hi nweg arbei teten wir mit ei nem P rogramm , 

das in  Hannover Anfang der 7 0 er Jahre entwicke l t  wurde . 

Seit  2 Jahren haben wir e i n  Programm von Prof . Grun , Zurich . 

Im  Rege l f a l l  haben wir  nach der Ausgl e i chung e i nen mitt l e 

r e n  Feh l er der e i n z e l nen Beobachtung von +/- 3 mm/ 1 0 0 0  oder 

+/- 1 , 4  cm fur den B i l dma B s tab 1 : 4 5 0 0 . Etwa 5 5 - 6 0 %  der Be

obachtungen s i nd redundant . Jeder Punkt i s t  durch 4 - 6  Be

obachtungen bes t immt . E i ne wi rk same Methode , grobe Feh l er 

aufzudecken , i s t  wicht i g  fur die  Wirtscha f t l i chke i t  der 

Bunde l ausg l ei chung . Wir g l auben , hier j etzt  e ine gute Lo

sung gef unden zu  haben . 

Ein  weiterer Punkt : Nach e i ner  Bunde l ausg l e i chung haben 

stat i st i sch betrachtet a l l e  Punkte eine Genauigkeit von 

+/- 1 , 5  cm und s i e  s i nd be s timmt durch 4 - 8  Mes s ungen . E i n  

kl e iner Te i l  dieser  Punkte hat aber e i nen gr6Beren Feh ler 

bis zu  +/- 3 - 4  cm . Daneben gibt e s  ei nige Punkte , die b l o B  

von 2 oder 3 Mes sungen bes t immt wurden . Diese  Punkte s o l l te 

man durch eigene terestri s che Mes sungen kontro l l i eren . 

Es  g i bt Stadtverwa l tungen , die  Zentimetergenauigkeit  und 

e i ne hohe Z uver l a s s i gke i t  der Punktbes t immung fordern . S ie 

fordern Punktnester koordinierter Punkte mit  Anme s sungs 

ski z z en und Spannma Ben , d i e  auf mm geme s s en s ind . H ier  i s t  

d i e  Gren ze photogrammetrischer Punktbes timmung erreich t .  Um 

d i e  z uver l a s s igke i t  der Punktbe stimmung zu erhohen , wurde 

e i ne Kreuzbe f l i egung mit dem B i l dma B stab 1 : 6 0 0 0  durchge

fuhrt . Der F l ug war nur wenig teurer a l s  unsere Norma l be 

f l i egung im B i l dma B s tab 1 : 4 5 0 0 . Aber e s  war natur l i ch mehr 

aus zuwerten und zu  rechnen , wobei  die Menge der Beobach 

tungen e inige S chwier igkeiten bereitet e . Bei  photogramme 

t r i s cher Bestimmung der Haupt- ( oder Boden- ) punkte des KFP

-Fe l de s  werden die Punktnester terrestr i s ch geme s sen m i t  

doppe l te r  Aufst e l l ung und j ewei l s  1 - 2 Orienti erungs- und 

Kontrol lansch l ussen . Diese  Arbe itste i l ung in  e inen photo

grammet r i s chen und e i nen terrestri schen Te i l  hat gegenuber 
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der rein terrestrischen Me s s ung erhebl i che Vorte i l e .  Bei  

terrestri s cher Mes sung mu B man da fur sorgen , da B die  

zwangszentri erung zu  a l l en benachbarten Punk ten mog l i chst 

auf rechterha l ten we rden kann . Damit l iegt man i n  e i nen 

standigen Kampf mit den Behi nderungen , die der Stra Benver 

kehr mit s i ch bringt . D i e  Me Bdaten der terrestri s chen Mes 

sungen i n  den Punktnestern konnen nun zur Verbes s erung der  

photogrammetri sch bes t immten Koordinaten verwendet werden . 

Prof . Ebner hat e i n  Programm entwi cke l t ,  das g l e i ch z e i t i g  

terrestr i s che und photogrammetr i s che Mes sungen verarbe i tet . 

Mit diesem Programm hoffen  wi r ,  unsere Koordinaten nochma l s  

verbes sern z u  konnen . 

Bei a l l en Ube r l egungen i s t  zu berucks ichtigen , da B Luft

bi lder auch fur andere Zwecke verwendet werden konnen . Die 

groBma B stabl i chen Karten konnen durch e i ne topographi sche 

Auswertung ergan zt werden und es konnen Orthophotos herge

ste l l t  werden . 

5 .  Die  Neume s sung 

Bei e i ner vo l l s tandigen Neumessung entstehen ke i ne groBen 

Prob l eme . Das KFP-Fe l d  kann je nach den Umstanden photo

grammet ri sch oder terrestrisch be s timmt werden . Bei einer 

kombini erten Methode mu ssen beide , der Photogramme ter und 

die terrestri sch mes sende Gruppe darauf achten , da B sie e i n  

wirtschaf t l i ch guns t iges und e i n  vol l s tandiges Ergebn i s  

erha l ten . 

6 .  Die  Katastererneuerung i n  Gebi eten , i n  denen 

vie l e  Punkte durch Ma B z a h l en fe stge l egt , 

aber nicht koordin iert s ind 

Auch hier ist e s  Z i e l  der Arbeit , genaue Koord i naten und 

e i n  groBma B stabl i che Karte zu erhal ten . Das Prob l em ist  

dabe i , daB  man sehr  vie l e  a l te Ma B zahlen  hat  uncr fur  e i nige 

der a l ten Punkte auch neue Koordinaten , die  nach e iner der  

oben erwa hnten Methoden be s timmt wurden . Dabe i gibt es 

Tei l e  mit wenigen a l ten Me s sungen , in denen e s  nur e ine 

Mog l i chke i t  gibt , die Punkte zu koordinieren . E s  g i bt aber 
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auch andere Gebiete mit einer Viel zahl  a l ter Risse , wo man 

unter Umstanden unter sich widersprechenden a l ten Z ah l en 

wahl en muB . 

Flir sol che Fa l l e  wurde ORTRA , ein neues Programm , von 
Prof . Linkwi t z , Stuttgart , entwicke l t . Dieses Programm ver

wertet a l l e  a lten Mes sungen , die man flir dieses Gebiet 

f inden kann , a l l e  Orthogona l - und Polarmessungen ebenso wie 
a l l e  gemes senen SpannmaBe . Berechnet wird eine Ausg l eichung 

zur Bestimmung der Koordinaten der Neupunkte . S e l bstver

stand l ich sind in einer so groBen Zahl enmenge auch ( me i st 
grobe ) Fehler . Diese Fehler  werden vom Programm in mehreren 

Schritten aufgedeckt . Die Feh lersuche ist ein wesent l icher 
Vortei l dieses Programms . A l l e  Messungssysteme ( orthogona l e  

wie po l are ) werden durch 4-Parameter-Transformationen z u

sammengeschlossen . Auch in schwierigen Fa l len brachte das 
Programm gute Ergebnisse . Es konnten sowohl fal sche MaB

zahlen wie fal sche Ausgangspunkte aufgedeckt werden . ORTRA 

ist  der l etzte Schritt in einer Entwickl ung , we lche 1 9 7 0  

mit einer photogrammetrischen Bl ockausgleichung begann . 

Z ugegebenermaBen muB man mehr Arbeit  in eine sol che Rech
nung investieren a l s  in eine einfache Berechnung . Aber man 

geht daflir nicht das Ri siko ein , am Sch l u B  nicht genau zu 

wi ssen , we l che Zahlen die besseren sind . Bei ORTRA erha l t  

man e i n  gesichertes Res u l ta t . I c h  bin liberzeugt , da B 

Punktfe l der , die so  berechnet wurden , fast die g l eiche Ge

nauigkeit haben wie die KFP , wenn nur genligend Zah l en flir 

die Ausgleichung vorhanden waren . Flir schwierige Fa l le 

braucht man sol che Programme . 

7 .  Katastererneuerung in Gebieten 

a l ter Neumes sung 

In diesen Gebieten gibt es bereits Karten und Koordinaten . 

Aber das Fe l d  der a l ten Polygonpunkte ist  nicht mehr vol l 

standig . Manchma l s ind Punkte ungenau wiederherge-ste l l t  und 

die Absolutgenauigkeit l iegt oftma l s  bei +/- 1 -2 dm . Ein 

neues TP-Fe l d  flir das Gebiet entha l t  nur wenige TP des a l 
ten Feldes , s o  d a B  eine neue Verbindung z u  dem a l ten Kata
sterpunktfeld  geschaf fen werden muB . Im neuen KFP-Feld  
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werden s o  viel  a l te Punkte wie  m6g l i ch mitbestimmt . Eine  4 -

oder 6 -Parameter Tran s format i on , besonder s  aber der P l ot 

der Re stkl af fungen oder Gegenuberste l l ungen , z eigt deut

l i ch , ob zwischen dem a l ten und dem neuen Punkt feld  e i n  

kontinuier l i cher Ubergang besteht . Punk��ruppen oder Ein

z e l punkte , deren Vektoren s ich n i cht in  den  a l l geme i nen 

Trend einfugen , z e i gen die  Ste l l en , wo bei  Me s su ng , Rech

nung oder Wiederherste l l ung Feh l er aufgetreten s ind . Fur 

diese  Transformationen wurden besondere Programme entwik

kelt . 

Fruher waren nur d i e  TP ident i sche Punkte . Fur eine  6 -Pa

rameter-Transformation wurde das  Gebiet i n  Dre i ecke aufge

te i l t  mit den TP a l s  Eckpunkten . Das Programm berechnete 

eigene Transformationsparameter fur jedes Dreieck . Es i s t  

bekannt unter d e n  Namen " ma schenwe i se Af f in-Trans format i 

on" . Das Programm fordert abso l ut ident i s che Punkte a l s  

Stutzpunkte . Fur Punkte zwischen den T P  i st eine Verbe s 

serung nicht m6g l i ch .  

Bei  unseren neuen Arbei t swe i s e , der Bestimmung eines neuen 

KFP-Fe l de s , haben wir mehr , aber n i cht so ges i cherte iden

t i s che Punkte . H ierfur wurde da s P rogramm PUSPE aufge

stel l t ,  das fur j eden e i n z e l nen z u  transformierenden Punkt 

e i gene Transformationsparameter rechnet , eine " PUnktSPE z i 

f i s che Transformation . D i e  Parameter werden van den nach

sten z ehn ident i s chen Punkten automat i sch durch P rogramm 

berechnet . Der E i n f l u B  dieser  Punkte i st entfernungsabhan 

g i g  gewichtet . Das Umformungsgebi et kann du rch e i ne vorge

gebene Gren ze festgelegt werden . E s  besteht die Hoffnung , 

da B auf diese  Wei se e i n  a l tes Punkt feld bes se r  an e i n  neues 

angegl i chen werden kann . Das Programm ist jetzt das Stan

dardprogramm , um a l te Punktfe lder zu  transformieren und zu 

verbe s sern . 

8 .  Zusammenfassung 

- Katastererneuerung ist notwendi g .  Sie  i st eine groBe 

Aufgabe . 

- Der erste Schri tt h i erfur i st der Aufbau e i nes KFP-Fe ldes 

m6g l ichst hoher Genauigke i t . 
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- Hierfur s i nd terrestr i s che und photogrammetrische Metho

den g l ei c h  geeignet . 

- Die  KFP mu s sen ge s i chert werden durch Punktnester von 

koordinie rten Punkten , durch Anmes sung s s k i z zen , Spannma B e , 

durch koordinierte Kana ldeckel oder Hohenbo l zen . 

- Der nachste Schritt i s t , ein  homogenes genaues Punktfeld  

a l ler anderer Punkte aufzubauen , die  koordiniert werden 

sol len . 

Dies  kann erfolgen durch : 

- eine ubl i che Neuvermes sung . 

- Berechnung a l ler Punkte mit den a l ten Ma B z ah l en der 

Fortfuhrungsrisse  auf dem norma l en Weg oder in schwierigen 

Fal l en durch ORTRA ( =  e i ne Ausg l e i chung a l l er gu l t i gen 

Zahlen ) 

- Trans formation des f ruher koord inierten Punkt fe ldes mit 

PUSPE . 

- Der dri tte Schritt i s t ,  a l l e  anderen Punkte zu  digita l i 

s i eren und das gemes sene und das digita l i s ierte Punkt f e l d  

zu  verbinden . 

- Fur andere Benutzer muB man e i n  Punkt f e l d  berei tha l ten 

von Punkten , d i e  l e i cht auf zuf i nden s ind wie Kana l decke l 

oder Hohenbo l z en . 

- Die  Photogrammetrie i s t  e i ne gute Methode fur  die  hier  

beschri ebenen Arbeiten . Die  Luftbi lder kann man auch zur 

Erganz ung der Karten durch topographi sches Deta i l  und fur  

die  Herste l l ung der Luftbi ldkarten verwenden . 
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REAL I ZATI ON OF CADASTRAL RENOVATI ON I N  BAVARIA 

Summary 

Ralf Dorschel 
Bavarian state survey office 

For a cadastral renovation first there is to build up  a control point 
field of high precision . It is possible to determine such points by 
photogrammetry or by ground measuremets . The conditions are explained , to 
get a sufficient photogrammetrical result . The next step is , to get new , 
better coordinates for all detail points . There are fields of points 
without coordinates , but a lot of old cadastral field sheets , and other 
areas with former coordinated point fields . For both cases special 
developed programs are discussed . An other important point is the 
securing of control points in town areas . 

1 .  The aims 

- A field of points of utmost accuracy 
- a complete large scale map ( 1 : 1000 or 1 : 500) 
- an entirely digitized map 
- stored on different levels 
- and a digital height model 
In my further explanation I can only tell someth ing about coordinates . 

2 .  The state of the Ba varian cadastre 
Notes on the Bavarian cadastral survey 

2 . 1  The first national survey from 1801-1865 

A plane-table-survey mostly on the scale of 1 : 5000 , in Lower Franconia 
and the towns and larger villages at 1 : 2500 . 
A map series of adj oining sheets ( based on a fixed frame work )  with a 
triangulation covering the whole country . 
Neither the boundaries nor the stations of the plane-table-survey points 
were monumented . E ven the triangulaton points were not monumented in a 
reliable way .  All maps were engraved on lithographic stones and could be 
printed . The inventor of l ithography , Mr . Senefelder , was a member of the 
Bavarian cadastral office , later called Bavarian state survey office . 

2 . 2  The updating of the cadastre 

Maps could be updated by transferring the changes on to the lithographic 
stones and publishing a new print . In 1870 the renewal of cadastral 
survey started in larger towns in order to produce maps at the s cale  of 
1 : 1000 . All boundaries had to be marked in that proces& . All boundary-
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had to be measured in such a way , that all points 
calculated . Only the controlpoints were given coor-

2 . 3  The present state of the cadastre 

Generally we can distinguish between five different levels of quality , 
that are relevant to a renewal of cadastral survey : 

· - Areas based on the old plane-table-maps . Recent measurements are fitted 
· into the maps by using reliable points not coordinates . This is also used 
for maps containing the centre of towns or villages . 
- In the same manner , by inserting the measurements into the maps , whole 
new settlements were mapped without coordinates in the plane-table-maps 
at the scale of 1 : 5000 . Mapping at a larger scale is no�mally impossible 
for lack of a framework . There are accurate figures , but the mapping 
accuracy is the accuracy of the old plane-table-map .  
- There has been a resurvey of nearly all Bavarian towns on one or more 
occasions , at least to the older parts , producing maps at the scale of 
1 : 1000 . Here we have a triangulation network , better and more condensed 
than the former triangulation . There is also a field of traverse points 
with coordinates . All other points can be calculated . The points have an 
absolute accuracy of about +/ - 1-2 dm or less , corresponding to the 
accuracy of the traverses . The accuracy to neighbouring points is much 
better , perhaps +/ - 2-4 cm . But remember that the accuracy of the old 
trig points is only at +/- 4-8 cm . 
- In rural reconsolidated districts we have also point fields with coor
dinates based on traverses , here without maps at 1 : 1000 .  But if it is 
necessary , you can coordinate all points . 
A different case are land consolidations measured : by photogrammetry . The 
photogrammetrical point determination at that time was an approximate 
adj ustment , but there was an automatical calculation from the measurement 
to the mapping . The work was carried out from 1954 until 1973 . The coor
dinates were only used for calculation of areas and for mapping . The 
accuracy varied considerably , in the vicinity about +/ - 1 dm , but abso
lutely up to +/ - 1 m .  Nevertheless the coordinates had to be included in 
the cadastre for the most part . 
- There are some areas , measured in a modern way with modern equipment . 
By working carefully it is possible to obtain an accuracy of +/ - 2-4 cm 
both absolutely and in the vicinity . 
By the way all types of variations between these states are possible . 

3 .  Ways to cadastral renovation 

There is a demand for a renovation in the centre of towns or villages and 
in settlements not covered by 1 : 1000 scale maps and on the other hand in 
the renewal areas measured in the old manner . 
In both cases we have first to build up a control point field of higher 
precision . Then we have to employ different methods . 
- In the old towncentres without any measurements we have to find all 
boundaries and survey these boundaries and all buildings then . This is a 
example for a total renewal of cadastre . I assume there ✓are no problems , 
so I need not to go into details . 
- In settlements without coordinates first you have to try to coordinate 
as many points as possible of the former measurements and then coordinate 
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all other points with the old figures . 
_ In the area of former renewal of cadastral survey you also have to try 
to coordinate as many points as possible . Afterwards you can transform 
the whole field of coordinated points . 

4 .  The control network 

Every renovation of cadastre is founded on a modern triangulation , to be 
able to build up a modern controlpoint network . The standard for modern 
control points is : 
- An accurate and verified point determination of about +/ - 2 cm 
- A visible monument of these points 
- A securing of this field by additional points or in other ways 

4 . 1  Security measures 

In former times there were only single points measured by traverses . 
These points were secured by struts measured from the corner of the 
nearest buildings . Nowadays we lose many points as a result of all the 
roadworks . Therefore we had to look for possibilities , to secure the 
traverse points in a better way . Such security measures are for example : 
- A cluster of point s ,  not only in the street area , but also on the walls 
of the nearest buildings , monumented by a screwed or glued mark , at a 
distance of less than 20 m from one another . All these points have to be 
as exactly coordinated as the main point . 

Sometimes the point is not the mark on the wall , but a point 10 cm in 
front of the wall . In the wall you have only a marked dowel . The 
"NUrnberg " method . 
- All bench marks can be coordinated . Thus they multiply the number of 
control points . We have developed a way of coordinating such points by 
photogrammetry . 
- By  using photogrammetry , but also by ground measurements you can easily 
determine all lids of sewer shafts in the streets and so create a field 
of points also for other users . 
- Points can be secured by sketches , in which the struts to certain 
natural points , mostly on buildings or so are indicated . With such sket
ches the whole control network of Munich for example is secured . But it 
is also expensive to produce these sketches and finally sketches are not 
as good as coordinated points . 

For example : The best , but most expensive way is , to produce s ketches 
with coordinated points and struts of high accuracy . A much cheaper 
method is , to have all sewer lids marked by roadworker with a good accu
racy and compute these points by photogrammetry . If you assign certain 
numbers for these lids , you can easily draw a plotting by using only 
these points . 

4 . 2  Considerations which method of determination to choose 

There should be no struggle on principle about the method of 
determination ,  by photogrammetry or ground measurements ✓ Only 
aspects should be considered : 
- The accuracy and the verification of the point determination 
- The possibility to build up a good network in town areas 

point 
certain 
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- The interference and danger caused by the traffic 
We are capable of using both methods in our department . We have the 
instruments and the programs for both . We choose the best method accor
ding to the circumstances or the financal means . 

4 . 3  Point determination by ground measurements 

We use selfrecording tacheometers as ZEISS E LTA 2 or E LTA 3 .  All our 
networks are determined by directions and distances . Such networks 
provide good results . However if the number of points between the trig 
points is too hig h ,  you c a n  get a shifting pointfield . Then you have to 
build up an additional network of few connecting points . The expense for 
the reconnaissance and the measurement of a good network is considerable . 
The advantage of ground measurements is that you can combine the network 
measurement with the radial determination of other points . That is done 
in our renewal survey , if they use ground measurements . 
You also have to take into consideration that the extent o f  calculation 
work can become very high , if you want to get a well connected network 
and at the same time a great number of radially determined points . 
F inally I would like to point out , that with our measurements we can 
reach a verified accuracy of +/ - 2 cm or even better for each point . 

4 . 4 Ground control points for photogrammetry 

Ground measurements are needed for photogrammetry to build up a fie ld of 
ground control points . In contrast to the measurement of the whole 
network , the field of work is here mostly in the surroundings of the 
towns or villages , where it is much easier to develop a network for 
ground control points . Traffic interference is negligible there . In  
larger towns we  can  use  the big thoroughfares or some hig her buildings 
for our work . 
A special problem is the determination of the height of  a ll control 
points measured with ELTA 2 or E LTA 3 .  We do so , but you need a well 
experienced team . Such combined measurements with selfrecording tacheo
meters are highly liable to make mista kes . 

4 . 5  Point determination by photogrammetry 

You have to realize that here we are approaching the limit of the effi
ciency of what photogrammetry can do . So you have to pay attention to 
some important points : 
- Well determined ground control points on the border of our working area 
- Accurate paint targets with contrast colour 
- The photoflight during favourable weather conditions 
- 60% forward- and 50% sideward overlap 
- Image scale ought to be between 1 : 3000 and 1 : 8000 , in our photoflights 

usually 1 : 4500 
- Use of a colourdia film 
- Evaluation of original air photos 
- Evaluation by comparator measurements 
- A good modern bundle adj ustment program with 12 additional parameters 
- And a method of detecting blunders by program 
These points are the result of 15 years work with about 80 bundle 
adj ustments . 
Some remarks to the points mentioned above : 
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some experiments concerning the signalization . After all we 
white targets with a diameter of 15 - 20 cm and in any case 
contrast field with a diameter of 60 cm for an  image scale 
We never wanted to determine corner or wall points as exactly 

measured points . 
To enlarge the image scale is not very useful . The accuracy will become 
somewhat better , but there are great disadvantages . In a larger scale you 
need all photos .  You can not strictly observe the conditiones of the 

. photo-flight concerning the side overla p .  Possibly you have not enough 
points in each photo for producing secure connections and for the deter
mination of the additional parameters . And you can not use the photos for 
producing orthophotomaps for the scale 1 : 1000 covering our normal 
cadastral map .  
Colourdia film is better to distinguish more detail in every respect . At 
some flights we evaluated only filmcopies and we got significant results 
which were 30-50% worse than normally . The difference between the origi
nal and the copy evaluation you can see in the vector plot . 
We are working with the monocomparator ZEISS PK1 , which is a quick and 
exact measuring instrument . It is more liable to cause errors than a 
stereocomparator or a planicomp , but it is much cheaper . 
For years we worked with a program developed in Hannover . Now we have a 
modern program by Prof . Grun , Zurich . Normally after the adj ustment the 
single observation has an accuracy of +/- 3 mm/ 1000 or +/ - 1 . 4 cm for an 
air photo scale of 1 : 4500 . About 55 -60% of the observations are redun
dant . Every point is determined by 4-6 observations . The effective 
detection of blunder is important for an economical use of this method . 
We are confident that we have found a good solution for this problem . 
But some important points are to bear in mind : Bundle adj ustment yields a 
highly stiff network , so it is capable of covering large areas without 
controlpoints better than ground measurements . For that it requires 
enough connections formed by painted targets and a reliable border of 
ground control points . Frequently semi-systematic errors remain in  the 
control points between +/ - 2 and 4 cm . That is too much if you want a 
point accuracy of +/ - 1 . 5  cm . Do not forget that small systematical 
errors are inavoidable in both bundle adj ustment and ground control net
work . These deviations can only be adj usted by giving the control points 
a greater weight . 
The other point to consider : Statistically all points after a bundle 
adj ustment have an accuracy of about +/- 1 . 5 cm and they are determined 
by 4 -8 measurements . A small part of these points shows a greater error 
up to +/ - 3 or 4 cm . Then there is another group , which is less accurate 
determined by only 2 or 3 measurements . These are the points which I 
think you have to detect and to improve by ground measurements . 
There are town administrations which require even a greater accuracy  and 
verification of the points . They demand clusters of ground points and 
some coordinated wall points with sketches and struts measured in mm . 
Here we come to the limit of the accuracy of photogrammetrical methods . 
In  this case we had a cross-flight with an image scale of 1 : 6000 , to get 
a better connected point field . By the way ,  the flight was only somewhat 
more expensive than a normal photoflight in the scale of 1 : 4500 . But 
there was more to evaluate and to calculate and there were some diffi
culties . 
Nowadays an adj ustment-program exists by Prof . Ebner , Munchen , which 
simultaneously processes photogrammetrical and ground measurements . With 
this program we hope to improve our coordinates once more . 
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We have to combine both methods , photogrammetrical and ground measure
ments , if we have to determine such clusters of points . From this ground 
measurements we get the material to improve our photogrammetrical coor
dinates . The main network is measured in the photogrammetrical way . Then 
my survey teams have to work respectively in one cluster . They only need 
one or two points from the adjoining cluster to get an orientation for 
the cluster-measurement . Otherwise when a network is only determined by 
ground measurement , they have to link up all surrounding clusters . 

Finally I should like to point out that I can use the air photos for some 
other tas ks . Our large-scale-maps can be updated by a new topographical 
evaluation of air photos . We can also produce orthophoto maps from our 
air photos and the results of our bundle adj ustment . 

5 .  The renewal of cadastral survey 

No great problems will arise , if there is going to be a total renewal of 
cadastre . The control point network can be determined photogrammetrically 
or ·by ground measurements depending on the circumstances . Bot h ,  the 
photogrammetrist and the survey teams have to be trained to obtain an 
economical and comprehensive result by a combined method . 

6 .  The cadastral renovation in areas containing a lot of old 
measurements , but no coordinates 

Here , too , the aim is to get accurate coordinates and large-scale maps . 
The problem is , you have old measurements and you have recent coordinates 
for some of these old points which have been determined by one bf the 
methods mentioned abov e .  There are parts , where you have only few measu
rements . Here you can calculate all points in only one way . But there are 
other parts where you have a lot of cadastral field sheets and where you 
must choose between sometimes divergent old figures . 
For this case there has been developed a new program by Prof . Linkwitz , 
Stuttgart , called ORTRA . This program combines all· old measurements you 
can find for this field , all detailed measurements by quasi-perpendi
culares or by radial determination and all strut s .  We calculate an 
adj ustment for the coordinates of all unknown points . But there are of 
course some errors in such a great number of figures . Our program removes 
these errors in several steps . And I think that error removal is a main 
advantage of this program . All measurement systems ( quasi-perpendicular
or radial-systems) are j oined together by four-parameter-transformation . 
Even in difficult cases we obtained good results by this program . We can 
detect bad figures and also bad fix points . ORTRA is the last step in a 
development , which started with a photogrammetrical program about 1970 . 
Admittedly there is a lot more work involved than in a simple calcula
tion , but you do not run the ris k ,  finally not to know which figure is 
better than the other . You get a good and verified result and all your 
fix points are verified . I am convinced that point fields calculated in 
this way have nearly the same accuracy as the control points , if you only 
have enough figures for your adj ustment . I think in difficult cases we 
need such programs . 
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7 .  Cadastral renovation in areas of older renewals 

Here we have large-scale maps , and also coordinates . But the field of the 
old control points is not complete any more . Sometimes the points are 
inexactly restored and the accuracy , especially the absolute accuracy is 
often only about +/ - 10-20 cm . A new trig net for this area also 
contains only few of the old trig points . Then you must create a new 
connection between the new trig network and the whole older point field . 
Our new control point network contains as many older points as possible . 
A 4� or 6-parameter-transformation , especially a plot of the vectors of 
the residual errors shows clearly , whether there is a continual transi
tion between both fields or not . Oiscontinous parts mostly indicate parts 
where errors have occured in restoring or determining of the old control 
points or in calculation . We have special programs for the transformation 
of the old point field into the new one . 
In former days only trig points were identical points . We had a 6-para
meter-transformation and divided the area into triangles formed by the 
trig points . The program calculated separate transformation-parameter for 
each triangle . The program is called an affinity transformation in 
triangles (maschenweise Affintransformation) . The program assumes abso
lutly identical points in the corners . For the points between the trig 
points no improvement is possible . 
Now in our modern way we have more , but not so well monumented points , 
not such certainly identical points . F or this case we have created the so 
called PUSPE , a transformation which calculates parameters separately for 
each point , which has to be transformed , a point specific transformation . 
The parameters are calculated only from the nearest ten identical points 
chosen automatically by program . The influence of each of these points is 
weighted by distances . I can limit the transformation to a certain 
predetermined border . We hope that in this way the older point field can 
be better adj usted to the new field than otherwise . This program is our 
standard program to transform and to improve old coordinated pointfields . 

8 .  Conclusions 

- Cadastral renovation is necessary and a great task . 
- The first step is to build up a control framework for the cadastre with 
the utmost accuracy . 
- Photogrammetry and ground measurements are both suitable for building 
up such networks . 
- Such points have to be secured by clusters of coordinated points , 
sketches , struts or coordinated sewer lids or bench marks . 
- The next step is to build up a homogeneous accurate field of all the 
other points which are to be coordinated . 
That can be done by : 
- The usual renewal of the cadastral survey with new measurements for all 
points . 
- Calculating the other points with the old figures of the old cadastral 
field sheets in the normal way or in difficult cases by ORTRA , an 
adj ustment of all valid figures . 
- Transformation of former coordinated point fields by PUSPE� 
- The third step is to digitize all other points and to connect both the 
measured and the digitized pointfield . 
- For all other users you have to keep ready a field of points they can 
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find out easily as bench marks , sewer lids and so on . 
The photogrammetry is always a good method of working in this field . 

You can use air photos not only for point determination , but also to 
complete the large-sca le-maps with topographical details or to produce 
orthophotomaps . 
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Sketch for a point cluster 

Abbreviations 

ERS pipe with guard lid ( Rohr m . Schutz kappe)  
SM brass bolt ( Bolzen aus Messing ) 
BA other bolt ( sonstiger Bolzen)  
MM dewel with thread (Mauermarke m . Innengewinde ) , 

the survey point is 10 cm in front of the wal l  
( 0er koordinierte Punkt liegt 10 c m  vor der Mauer
marke . Er  wird durch einen eingeschraubten Mess ing 
st ift mark iert ) 

HP bench mark ( Hbhenfestpunkt)  
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Control point field by ground measurement 
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Ground control points for photogrammetry 
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Jobs (calculated with the former program) 

75 - 81 82 - 85 Flurber Isar 79 
66 / 78 ------------------ ------- ------- ------- -------

Number of j obs 35 21 2 4 
Area km 2 ; FK 1 4 . 4 ; 20 5 . 5 ; 25 4 . 8 ; 22 4 . 4 ; 20 
Image scale 1 :  4000 4500 10000 6000 
Number of 
- air photos 45 55 8 30 
- control points 70 160 42 40 
- calcul . points 1120 1520 900 230 
- KFP KFP/ FK 1 700 ; 35 1270 ; 51 700 ; 32 80 ; 4 
- observations 8700 14960 6700 1500 
- unknown 3650 4860 2880 900 
Redundanz % 58 68 57 40 
Mean error (+cm) 
- of an observation 1 . 9 1 . 8 2 . 8 2 . 2  
- of the residues I 2 . 1  1 . 8 2 . 9 2 . 2  

in the control points 
Remarks 

I 
glass- only one 
copies 

Jobs ( calculated with the new program) 

1985 1985 ----------------- --------
Number of j abs 2 3 
Area km 2 ; F k  1 14 . 6 ; 67 4 . 1 ; 19 
Image scale 1 :  4500 4500 
Number of 
- air photos 112 40 
- control points 408 140 
- calcul . points 2200 1310 
- KFP ; KFP/ FK 1 1410 ; 21 850 ; 45 
- observations 26460 14240 
- unknownnten 7660 3770 
Redundanz % 7 1  74 
Mean error (+cm) 
- of an observation 1 . 4 1 . 4 
- of the residues I 1 . 4  1 . 3  

i n  the control points 
Remarks 

I . 
( 1 )  photo- flights not in order ! 
( 2 )  evaluation on film copies 

N . Lg . 86 1986 
-------- ----- --

1 5 
15 . 0 ; 69 1 . 5 ;  7 

6000 4500 

122 26 
315 66 

1060 990 
650 ; 9 680 ; 97 
22840 10600 
3920 2960 

83 72 

2 . 0 1 . 8 
1 . 0  2 . 5  

cross- ( 1 )  
flight 

BAB 83 

------ -
3 

5 . 9 ; 27 
6000 

38 
70 

1320 
890 ; 33 
17290 
4210 

76 

3 . 3 
3 . 3 

strip 

1985 
-------

1 
3 . 7 ;  17 

5400 

34 
103 

1520 
850 ; 50 
13750 
4480 

67 

2 . 3 
2 . 2  

( 2 )  
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Differences in air photo-coordinates 
by evaluation of the original air photo 

or of a copy 
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Comparison 
between ground measurement of control and cluster points 

and 
photogrammetrical determination of the control points 
combined with ground measurement of the cluster points 

station 
other ground 
wall pciint 
bench mark 

fix point 

Ground measurement 

Photagrammetrical / ground measurement 

' 
\ 

• 
\\ 
II 
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ORTRA 

Steps of the adj ustment 

Step 0 :  Only a comparison between the single 
3-parameter-transformation and between these 
concerning the plausibility of the figures . 

measurement-systems 
systems and the 

Step errors will be weight of the adj ustment remarks 
removed until the fixpoints of struts 

1 5 . 0 m 1000 no no coordinates 
0 . 5  m 1000 yes I I  

3 0 . 15m 1000 II 

4 0 . 15m 1 

by a 
struts 
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Plot of all stored points 
for a SR - GK - transformation 
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Vector plot of the residues 
for a SR - GK - transformation 
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Synopsis of the cadastral renovation in large towns 

Town 

Augsburg 

Bad folz 

Bamberg 

Ingolstadt 

Munchen 

Nurnberg 

Passau ( only 
suburb-reg . ) 

Abbreviation : 
ASK . . .  sketches 

Area 
( km 2 ) 

147 . 15 

30 . 9 5  

54 . 73 

133 . 37 

310 . 39 

1B5 . 77 

69 . 71 
( 50 . 00) 

EV . . . .  single j abs 

Inhabit . 

245 760 

13 600 

69 500 

92 850 

1 275 200 

467 100 

52 645 

FF . . . .  cadastral surveying 
FKN . . .  cadastral map production 
FKR . . .  cadastral map renewal 

Main aim ! F urther I TP-field 
a ims 

of cad . renovation 

Control 
'
Securing 

point of the 
field contr . p .  

Further work for 
detail p .  cadastr 

field I map 

GK 

GK 

GK 

KFP 

KFP , TE 

N 78-79 I T  80-83 IASK , KWP I FF 

F KN 

GK 

GK 

FKN 

N 84 

KFP , F KR , 
I
N 78 

TE  
GK , KFP , TE V 88-89 

KFP 

KFP 

GK , KFP 

N 75 -85 

N 84-87 

GK . . . .  change to GK-system 
HFP . . .  coord . heightpoint 
KD . . . .  coord . sewer lid 
KFP . . .  control point field 
KWP . . .  coord . wall point 

P 85-86 

T 79 
I
KD 

P 80-82 
P 84- (91 ) KD , HFP 

P 75 
T 76-80 
P 81- (91) 
T 84-86 
P 86- (92 ) 
P 75-82 

ASK , HFP 

ASK , KWP 
HFP 
KO 

N . . . . .  renewal 

u 

u 

U , FKN 

u 

EV , FF 

FKN 

TE 

FKR , TE 

FKN , TE 

F KN 

P . . . . .  photogr .  determination 
T . . . . .  terrestr . determination 
TE . . . .  completion of topogr . detail 
U . . . . .  transformation in GK 

V . . . . .  renewal wanted 

w 
N 
cr, 
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D i s cu s s ion after the conference o f  Mr . Dorschel 

Chevallier: For which purposes do cities need such a high accuracy ? 

D'i:irschel: The main reason is that it is easier to measure in a well 
determined point field. You can send less trained colleagues 
in the field and it is still possible to obtain good measure
ments . 

Dale: 

Di:irschel: 

Most cities have old point fields from 1870-1880 onwards 
calculated by the mean of an old system (Soldnersystem) . It is 
still possible to work with them, even if some points are 
missing or displaced, but it will become worse and some day we 
will need a new one. Cadastral renovation, even the re-mea
surement of a new control-point field, is in every case expen
sive, also the securing of this field, and so it will be bet
ter to build up well determined points. You have to do a new 
measurement, you have to secure the control-point field, then 
it is better to choose a high accuracy. 

Do you give any guarantee on the quality of your measure
ments ? 

Well, we have a lot of redundant measurements for our bundle
adjustment, about 60%, and so we also give a guarantee for the 
quality . 
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REAL I ZAT I ON OF C A DASTRAL RgNOVAT I ON I N  NORWAY 

S u m m a ry 

H e l ge Onsrud 
M i n i s try o f  Envi ronment 

Os l o , Norway 

Norway h a s  no c a d a s ter i n  the eu ropean unders t a n d i n g  of the 
word . Property i nforma t i o n  i s  however i nc l uded in l a rge 
s c a l e  m a ps and verbal regis ters . Acti v i t i es towards 
rea l i z a t i o n  of l and i n fo r m a t i on systems and d i g i t a l  m ap s  
a re s t arted . 

The author d i s c u s s es the need for completeness a n d  accuracy 
o f  property i n f o r m a t i on i n  l arge s c a l e  maps , d i g i t a l  o r  
a n a l og . 

H e  a l s o  d i s c u s ses what a c t i v i t i es concern i n g  the 
introduction of property data i n  computeri zed systems 
s h o u l d  be g i ven the h i g hest priority . 

1 .  I ntrod uction 

A t  the edge of Europe , a n d  beyond the i n f l uence of 
Napo leon , the idea of i mplementing  c a d as ters i n  the way we 
see them i n  most other European countries never reached 
Norwa y . W e  have  however had l a ws tel l i n g  how to monument 
a n d  verb a l l y  describe boundaries s ince the v i k i n g - age . But  
a s  l a te a s  1 9 8 0  the s u bd i v i s ion s , including p u t t i ng u p  the 
monuments and making a descr i p t i on of the parcels were done 
by appointed l a y men , except for the c i t i e s . 

I n  the c i t i e s  we have  h a d  fa i r l y  good systems s i nce l as t  
century , a nd e v e n  longer i n  some pl aces , w h i c h  m e a n s  t h a t  
maps and registers t h e r e  a r e  of the s a m e  q u a l i ty a s  w e  f i n d  
i n  m o s t  other european countries l i ke S w i tze r l a nd . I n  r u r a l  
d i s tr i cts e x i s t i n g  bounda r i es are q u i te often n o t  w e l l  
descri bed a n d  t h e  mon u ments are often l o s t . As a 
consequence d i sputes a m on g  neig hbors frequently occur . A 
spec i a l  court i s  esta b l i s hed for l a n d  rea l ottments a nd 
boundary cases . A s  m u c h  a s  up t o  4 0 0 0  k m  of e x i s t i n g  l i nes 
are defi ned a n d  s urveyed every year . But the gap between 
k nown and u nknown bou n d a r i es is  proba b l y  s t i l l  grow i n g ,  as 
the present generation of farmers , who used the l a n d  more 
i nten s i v el y , is  d y i n g  out . 
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S i n ce 1 9 80 Norway h a s  had  one common " Land s u bd i v i s i on act • 
for the whole country . The i n d i v i d u a l  m un ic i p a l i t y  is g i ven 
the respon s i b i l i t i es for a l l  pract ica l work i n  the f i e l d  as 
w e l l a s  the reg i s tration on m a ps and  in d i fferent f i l es . 
T h i s  means  that every m u n i c i p a l i ty , whether i t  has a s  
l i t t l e  a s  3 0 0  i n h abitants or a s  m u ch as h a l f  a mi l l i on , h a s  
i ts o w n  techni c a l  staff for l and surveyin g . 

A document i s  i ss ued , i n c l u d i n g  a p l a n , for ever� new 
propert� or boundary l i ne which i s  changed in any  way . I n  
most cases every corner point i s  surveyed i n  the n a t i o n a l  
g r i d  s ys tem , but t h i s  i s  not a l w a y s  d o n e  i n  the r u r a l  
d i s tr i cts , T h e  m u n i c i p a l  s urvey i ng department is a l s o ,  
a ccord i ng t o  t h e  gene r a l  g u i d e l i nes , obli ged t o  i nc l ude the 
s urveyed l i nes i n  " the m u n i c ipa l main m a p - serie s " - w h i c h  
m a y  b e  of d i fferent s c a l e  and qua l i ty . ( 1 : 5 0 0 ,  1 : 1 00 0  or 
1 : 5 0 0 0  in rur a l  d i stricts ) 

Except for m a k i n g  the l aws and  b y l aws the government i s  not 
d i rectl y  i nv o l v e d  i n  l a n d  registration works . The Norweg i a n  
Mapping Author i ty i s  however underta k in g  three m a j or 
progra m s  with  a c lose connection to the reg istration works 
on l oc a l  l e v e l : 

1 .  E s t a b l i s h i n g  the n a t i o n a l  
comp l eted . 

g r i d  system , which i s  

2 .  A s e r i es of maps i n  the s c a l e s  1 : 5 0 0 0  or 1 : 1 0 0 0 0  f o r  a l l  
l an d  o f  economic  i mportance , i . e .  a l l  l an d  b e l ow the 
timbe r - l i ne , 
T h i s  i s  the s o  c a l l ed " Econom i c  Map of Norway " .  

3 .  R u n n i n g  the G A B - s y s te m , w h i c h  i s  a computer i z e d  reg is ter 
with basic i nform a t i o n  about propert i es , actresses a n d  
bui l d i ngs . 

A s  a con c l u s i o n  i t  i s  proba b l y  right to s a y  t h a t  Norway 
h a s  no cadaster , and  consequent l y  no c a d aster to renovate . 
On the other h a n d  I l i ke to s a y  that w e  do have cadas t r a l  
work s , or l and registration a c t i v i t i es , My way o f  a ng l i n g  
t h i s  report w i l l  therefore be t o  t r y  to a n s wer the 
question : In  w h a t  way c a n  l and registra t i on a c t i v i t ies best 
contribute to the i m p l ementation of land i nforma t i on 
s y s tems i n  Norwa y , and  what k i n d  of a c t i v i t i es w i t h i n  t h i s  
frame s h o u l d  b e  g i ven the h i ghest priority ? 

2 ,  Lega l aspects 

It i s  not i n  o u r  l e g i s l a t i on i nc l uded any kind of l e g a l  
d e f i n i t i o n  o f  properties  o r  boundaries . Consequent l y  you 
c a n  not tel l  that the pos i tion of a corner point i s  fina l l y 
defi ned by i t s  s u rveyed coordinate s , i nd i ca ted s i de 
lengths , map pos i t i on , or even monuments . I n  case o f  a 
d i s pute between neighbors , a dec i s i on w i l l  h a v e  t o  be m a d e  
on t h e  bas i s  of a l l  a v a i l a b l e  i n formation . E x i s t i ng 
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monuments w i l l  of course norm a l l y  be respected , otherw ise  
the  question  to be a nsw ered is : " w here d i d  i t  stand " . 

I n  connection w i t h  this  it  
the r o l e  of the m a p  - a n a log 
consequences of w rong maps . 
to d is t i nguish  betw een tw o 
l a rge s c a l e  property m a ps : 

i s  i nterest i ng to a s k  w h a t  is 
or d i g i ta l - , a n d  w ha t  a r e  the 
A nsw ering this I t h i n k  we h a ve 

d i f ferent w a ys of u t i l i z i ng 

the map a s  a tool to find the  exact pos ition of corner 
points 
the map a s  a source for general property i nforma tion 
for pu rposes l i ke physical  p l a n n i n g  etc . 

I t  i s  m y  opinion that  i t  is too expens i ve to try to s olve  
the  first  need  w hen we  m a k e  new maps , either by  
photogrammetry or by converting  a n a l og information into  
d i g i t a l  maps . By other  w ords , we  should  make  our m a ps as 
good and correct as pos s i b l e ,  but not better than w h a t  is 
needed for the d a i l y  use i n  m u n i c i p a l  p la n n i ng a n d  s i m i l a r  
a c t i v i t ies . W h e n  m o r e  d e t a i l e d  i n form a t i on a b o u t  bound a r i es 
a r e  needed , a spec i a l  i n vesti g a t i on i n c l u d i ng o l d  
d ocuments , o l d  maps o r  even f i e l d  surveys , then shou l d  be 
undertaken . 

These g u i de l i nes have  
econom i c  map on sca l e  
new d i gi t a l  maps . 

actu a l l y  been a p p l i ed for our 
1 : 50 0 0 , a n d  s h ou l d  be f o l l ow e d  for 

T h e  economic  m a p , w h i c h  is the  only comprehens i v e  map 
series i nc l u d ing bou n d a r i es i n  Norw ay ,  h a s  a l ot of errors 
a n d  m i s s i n g  i nformation . I t  m u s t  be checked a n d  supported 
w hen very deta i l ed i nforma t i on is needed , l i k e  for l and 
rea l l otment or expropr i a t ion , but  the q u a l ity i s  acceptable  
for most other  uses . 
A l l  our i nvest igations show t h a t  most users do  not u t i l i ze 
or  need the accuracy , they w an t  completeness more than  
h i g h  accuracy . 

So far  w e  h a ve experienced no real  probl ems from the errors 
i n  the m a p , i n  the w ay t h a t  it h a s  been made w rong 
decisions  based upon the map . But it  is a l so a fact t h a t  a 
boundary l i ne i n  the m a p , r i g h t  or w rong , after some years 
m a y  be regarded as a v a l i d  one ,  w hen other i n formation is 
m i s s i n g . 

I t  is of  course a d i s a d v a ntage that some users h a v e  to 
undertake a d d i tiona l i n vesti g a t i ons , but to my opinion  i t  
i s  too expensive  to m a i n t a i n  a q u a l i ty o f  o u r  econom i c  map 
w h ich i s  good enough even for the user w i th the  h i g hest 
demand  for accuracy . 

From a l eg a l  point of v i ew I d o  not t h i n k  it  i s  a problem 
that there are some errors i n  the property information in 
our l a rge scale  m a ps . Furthermore I do  not think this  w i l l  
change w hen w e  move from ana l og t o  d i g i t a l  m a ps . 
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As a concl u s i o n  I d o  not t h i n k  that the l e g al aspect
giv ing priority to the protection o f  the l an d ow ners 
i n terests - s ho ul d pl ay the most important role w hen m a k ing 
l a rge scale maps . This  means that the choice of techniques 
or methods for establ is h i n g  d i g i tal  property i nformation i n  
l and i n formation systems should b e  based on cost-benefit 
analyses w here all kinds of uses are taken into acco u n t ,  
n o t  onl y t h e  l egal aspect . 

3 . The econom ic m ap of Norw ay 

I t  is a big need for property information i n  a modern 
society . As menti oned we have had no continuous  cadastral 
mapping i n  Norw a y . As a res u l t  a governmental program w a s  
s tarted a r o u n d  1 9 6 5  t o  m a p  all l a n d  of a n y  economic  
i m portance i n  the scal e 1 : 5000  o r  1 : 1 0 0 0 0 . The program has 
been delayed due to fina ncial s i tuation  the recent years , 
b u t  it  w il l  cov e r  about 1 90000  k m 2  of a total area of 
3 2 5000  km2 w h e n  the fi rst vers ion  is compl eted 3 - 5  years 
from n ow . 

Trad iti onal photogrammetric methods have been appl ied . 
The intent i on is that all boun d a r i es , except i n  tow ns and 
cities , shall be incl uded . The  corner points are m a r ked 
w i th w h i te square panel s ,  50 x 50 cm , made  of w oo d , pl astic  
or cardboard before fl y i n g , and  then checked i n  the f i el d  
afterw a rds b y  a s u rveyor making  a manuscript d i rectl y  o n  a 
contact print . 

Accor d i n g  to the g u i d e l i nes the me�n  square error for 
corner points s h all not exceed + / - 2 meter i n  the scale 
1 : 5000  a n d  tw ice as much  in the scale 1 : 1 0 000 . 

The  qual i ty of property information both in  a cc uracy and 
compl eteness has i m proved through the years , but w il l  s till 
v ary q u ite a l o t  from d istr ict to d i strict d ue to the 
s pecial way cada stral w orks have been organi zed in 
Norw a y . The  nu mber of m a pped corner points has been as l ow 
as 30 % for some maps , b u t  I w ou l d  guess that t h e  av erage 
rate n ow is 80  - 9 0  % 

I t  has been carried out  several user i nvestiga ti ons , all 
w i th  one very cl ear concl u sion : The most used d a ta el ements 
are property nu mbers and  property boundaries , and m ost  
users  a s k  for  completeness rather  than accuracy . The most 
typi cal questions are probabl y :  Where is  a spec i f i c  
property , and  w h o  a r e  the neighbors , or w h ich properties 
are si tuated i n  a certa i n  area 

The user i nvestigations have l ea d  to the concl u s i o n  that w e  
probabl y  c a n  reduce t h e  accuracy i n  t h e  repres entation  of 
corner points in favour of i n creasing the compl e teness . By 
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completeness we mean the amount of  property 
parcels shown with compl ete boundary l i nes in 

numbers and 
the map . 

Updating has proved 
been established a 
digital techniques 
activities. 

to be a problem , and it has so far not 
c lear program.The introduction of 

has created a new base for mapping 

3 . Standard exchange format 

In the digital world the scale of maps does not mean the 
same any more , and it is  very clear that we should combine 
and i ntegrate municipal and governmenta l mapping activities 
to avoid double work. There are many elements in a program 
for cooperation in this field . Among them is exchange of 
digital map informati on between di fferent databases and 
computers a very important element . 

Within such a framework for cooperation the government and 
the loca l authorities w i l l  share the responsibi lities for 
common l and information systems. 

We w i l l  never get only one L I S  in Norway. I t  will  rather be 
a lot of databases on different levels and in different 
organizations . Some of them w i l l  in the future be hooked 
together in a network . For others it is  enough to ensure 
the possibility of exchanging data . One of the most 
important L I S- activity at this stage is therefore to set up 
guidel i nes , rules and standards for data exchange and 
cooperation. 

The Norwegian Mapping Authority has developed an exchange 
format for geographic data , which has been accepted as a 
norwegian standard. 

Only a very few municipa l i ties and other organi zations has 
yet started to build up computeri zed land information 
systems including geographic information in graphical form . 
Most organi zati ons do however order the data in digital 
form when they make new maps , and then the standard 
exchange format is always included in the speci fications. 

4.Program for coordinated L I S  

The Norwegian Mapping Authority has impl emented two major 
activities which w i l l  form important parts of a coordinated 
program for l and information systems in Norway : 

1 .  The GAB- system with basic data about properties , 
adresses and build ings 

2. The " property data base " , which is a system for storage 
and presentation of boundaries and other property 
information which are to be shown in graphical form . 
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THE GAB - SYSTEM 

GAB,  which stands for �round properties , �dresses and 
�uil dings , is actually  the largest governmental computer 
system in Norway wi th more than 300000 l ines of program 
codes , and about 5 gigabytes of data . It is  a common 
i nformation system for public agencies on all l evels to be 
used by central bureaus as well as loca l authorities . It is 
an on - l ine system with conti nuous updating of l and 
subdivisions , change of owners h i p ,  bu i l ding activi ties etc. 

I t  is completed for the 
about bui ldings , where only 
are incl uded so far . 

whole country , except for data 
buildings erected after 1 983 

About 5000 different users receive data from GAB , either on 
paper , microfi l m  or term i nals . 

With reference to l and registration activities and future 
land information systems , it is  important to notice that 
GAB gives us for the first time a complete list of the 
properties which really exist in the vari ous 
m unicipal ities . The system w i l l  a l so include coordinates for 
a centra l  point for every parce l ,  and a reference to map 
sheet , but this is  yet not compl eted. 

I n  our situation with very poor systematic information 
about properties , I do think it  was a right and necessary 
policy to build up complete verbal registers before any 
digital map databases were introduced . 

Furthermore it is my opinion that we also for the nearest 
years to come should cons ider giving priority to the 
completion of the registration of central poi nts and map 
references for the properties in GAB , before we  introduce 
coordinates for the boundaries in our land i nformation 
systems . 

I would  like to mention that the original idea for 
introducing coordi nates for central points was to establish 
new planning methods with possibili ties to produce 
s tatistics and anal yses based on the geographic references . 
This has not been a success , the users rather demand data 
for different f ixed areas -districts - which are registered 
in the system. But the coord inates serve as a very useful 
link between the database and the conventional map . 

GAB w i l l  certa inly  p l ay an important part of future 
information systems were also digital maps are incl uded . 
This is a lready rea l ized in the so c a l l ed �Oslo-project" 
where GAB and a Sysscan system for maps are l i nked 
together : You can point at a parcel on the graphic screen , 
and the GAB - data for that particular parcel is 
a utomatically shown on the screen . 
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THE PROPERTY DATA BASE 

The Norwegian Mapping Authority is slowly moving into 
digital techniques also for the production of the economic 
map. It is given priority to estab l ishing a digital 
property database . I t  is  developed a computer system for 
this , and a l l  the i nvolved offices ace equipped with 
digitizers etc. 

The plan is to establ ish the database fol lowing the regular 
revision of the maps . It w i l l  then be a combination of 
digitizi ng existing information in the old maps , data 
collection by photogram metry w ith digital output , and 
d irect registration of coordinates from individual property 
documents. 

For the moment it is more expensive to produce the property 
overlay for the map by digital techn iques than manual ly. 
From an economic point of view digital techni ques can 
therefor only be j ustified if the users are w i l l i ng to pay 
the additional costs . This is probably so for a few big 
municipa l ities with a l arge population , but the general 
picture is that the maj ority of users are not will ing to 
pay the additional cost to get a digital property map . 

For the time bei ng I personally doubt that introduction of 
d igital property maps for the cadastral works in the 
municipal ities a l one, can be j ustified from an economic 
point of v iew. 
Onl y as part of a larger land i nformation system this w i l l  
s how a positive cost /benefit ratio. 

The organi zations which rea l l y  push the establ ishment of 
l and i nformation systems including digital maps , are the 
telecommunication - electricity - ,  and water and sewage 
departments. The development in these s ecto�s w i l l  probably 
go to fast to include bas i c  map data i n  vectorized form. I n  
the first phase they w i l l  store topography , roads , contour 
l ines , boundaries , etc in raster form as a background for 
their specific data about cables , pipes etc. 

The cadastral works on local level in Norway are undertaken 
by surveying offices which also shall serve other sectors 
in the municipa l ity . Activities like establ ishing digital 
property maps will have to compete with other surveying and 
cartographic needs. That is also the case for the 
governmental bodies in this field , where the Norwegian 
Mapping Authority is the most i mportant. 

The big chal lenge for surveyors and mapmakers in Norway 
wi l l  in the nearest years probably not be the renewa l  of 
the cadastral works , but their contribution to the 
ma intenance of the uti l i ty networks . Norwegian 
municipal ities spend 10 to 2 0  time as much money on water 
and sewage pipelines as they do on l and registration 
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activiti es. 

With the present tempo of renewing existing municipal 
networks it will  take 1000 years. I t  is obvious that modern 
i nformation systems including cartographic data w i l l  play a 
very important role to keep up with this problem. 

6.Kvantif 

Mdst surveyors bel i eve that the society 
putting more money into mapping and 

would benefit from 
l and information 

systems. 
To prove this with more solid data it has been carried out 
a rather large research program , cal led " Kvanti f " , to 
establish cost / benefit analyses for investments in  large 
scale m aps a nd digital databases_ I t  was started as a 
norweg i a n  progra m ,  but was l ater extended to i nclude the 
participation of the other nordic countri es. 

The a n a lyses show a cost-benefit ratj� of abouti 3 to 4 for 
large scale maps , which means that every kroner invested 
during a certa i n  period g ives a pay back of around three to 
four kroner . 

Among other things i t  
promote investments in  
also a v a i l able. 

has been produced a v i deo f i l m  to 
this sector. A copy in engl ish is 

It is not done any speci a l  ana lyses for cadastral 
i nformation in  the m a ps , but the research confirms that 
property information is a mong the most used information in 
the m aps. The cost- benefi t  ratio which i s  found is 
therefore a l east valid  for these kind of data. 

7 . Sum  up 

We move pretty fast towards a s ituation where the heavy 
users of cadastral information w i l l  demand data in  digital  
form. 
I n  Norway we w i l l  have to produce these databases faster 
a nd with less costs than we w i l l  be able to if we sha l l  
m a inta i n  an accuracy high enough to include a correct, i.e. 
a legal ly val id  positioning of corner points. 

Most users in Norway w ant better completeness rather_than 
accuracy , and for the maj ority of users we cou ld  probably 
reduce the accuracy of corner points in  our large scale 
maps . 
This means that the convers ion into digital m a p  databases 
can be done with various methods , where low costs w i l l  be a 
key factor. 

For many municipal ities i t  i s  probably too expensive to 
introduce digital  property m aps for cadastral works a l one. 
Digital property data must be i ntegrated in technical maps 
and made avai l able for m a ny users to j ustify the costs. 
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Completion of the 
references in  our 
g i ven priority 
boundaries in our 

registration of central points and m a p  
property reg ister , should probably be 
before introducing coord inates for 

land inform ation systems . 

Di·scus sion after the conference o f  Mr . Onsrud 

Jerie : 

Onsrud: 

Enemark: 

Onsrud : 

Kolbl : 

Dale: 

One could summarize what we saw as follows spend money on 
lawyers rather than on surveyors . Did you ever ask yourself 
what the costs of all those lawsuits represent in Norway ? Each 
time you do not agree you can not go to the cadastre but 
instead have to ask a lawyer to clear the case . 
On the other hand one claims that a cost-benefit ratio o f  1 : 3  
has been proven . This should determine any government t o  rush 
forward investing as much money as possible . 

The costs of lawyers are not included . F igures for social 
investments like kindergardens show a payback of seven to one . 
In our country, the calculations are made over 25 years ,  the 
same way social investments are calculated . 

In Denmark, we are talking of 2 different things . You should be 
able to make a Land Information System without cadastral infor
mation at all, and you could apply cadastral renovation without 
thinking of a Land Information System. In cadastral systems the 
legal rights require to  take some other aspects into account , 
and to built up a legal cadastre in pixels form might take some 
time . But we also have to take part in the development of Land 
Information Systems . We need both and so we are riding two 
horses . 

We have different traditions . In Norway, cadastral works are 
very much integrated in the work of technical maps and Land 
Informat ion Systems . For us it is not a question of riding two 
horses as it is the case in other countries . 

The reform of the Swiss  cadastral system is closely akin to 
your aspect . We think we must meet the needs of utility ser
vices otherwise we will lose to others our job of surveyors . 

I f  you look at the development of information systems , some 
came out o f  the alphanumeric .like MAJIC2 , others came out of 
digital mapping bases . You first start with a digital mapping 
base, then you put more and more information into it : it will 
turn into an information system . 
The reason why so many people promote the "cadastral idea" is 
that property rights are fundamental to any development . 
It is perfectly correct that you can have Land Ipformation Sys
tems that are not property based at all they may contain 
soils and other matters . In many aspects of management , partic
ularly in urban areas, where you get ut ility problems as well ,  
you must identify the property rights . The utilities as much as 
anybody are interested in that . I think however that at least 
60 % of the information can be just related to a property iden
tifier and treated on that basis without the use of maps . 
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