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PREFACE

H.J. G. L. Aalders: Data Transfer, Concepts and Applications ........... :
,©1991, L.A. Koen ( Cadastre and Public Registers Agency,
Netherlands ) and 0. K§lbl (EPFL, Lausanne, Switzerland)
organized a "Workshop on Data Quality in Land Information
Ydoorn. The workshop can be considered as a continuation of the
& Cadastral Renovation" in Lausanne in 1987. Main aim of that
create a forum for an analysis of the problem of cadastral
, . . . he various European countries. During the workshop in Lausanne
R. Galetto; A. Spalla; G. Conia: The [talian Digital Cadastre Data Transfer : wzre nade quitepclear. Hovever, it was also apparent that there
..................................................... < $iind different solutions for equal problems and that a further
' eded. And so it was decided within OEEFE to organize another
focuss attention on the functional aspects.
articipated in the "Workshop on Data Quality in Land Information
total 22 papers vwere presented.

M. Sowton: Association for Geographic Information — Status of NTF
Ay 100 L e e e e 189

J. H. van Oogen: Standard Exchange Format for Geografic Information .... 199

J- Kaufmann: Towards a Swiss Standard for the Exchange of LIS/GIS-Data ... 223

1 ‘cadastral systems are developing from a single-purpose system
i-purpose system. Mostly the development goes along the line

é-legal cadastre- land information system. One of the conclusions
orkshop was that Land Information Systems with a multi purpose
an. only function properly if a set of functional standards is
re-standardisation research, development, recognition, registration
cation of standards are key-words for our profession in the next

reasons the summary of these discussions will be published

__Ehat the publication of the proceedings of this OEEPE workshop will
the activities mentioned.

0. Kélbl

Lausanne




11.20

12.10

ptéﬁber 1991

Registration
Informal get-together

L WORESHOP

:DATA QUALITY IN LAND TNFORMATION SYSTEMS
éptember 1991, Orpheus Congress Centre, Apeldoorn,
The Netherlands

PROGRAMME

Registration
. Welcome de Smet(B)
. General Introduction Koen{NL)
Coffee break i
STRUCTURE OF DATA
Moderator Koelbl(CH)
Keynote
Congsiderations Structuring of Cadastral Koelbl

Data in GIS Systems

Summary

Presentation of simple and complex structures of
geometric information in a land information system
(nede-line-region-object-complex object). Requirements
of structuring of data for the various queries and
other operations; introduction inte stochastic aspects
of data and the requirements for the improvement of the
precision by continucus updating

Presentation of the inquiry on data
organization and data structures in
Furopean countries

Summary

Short overview of common aspects of data organization
in the different countries of OBEPE, according to the
summary presented to the Steering Committee

Koelbl

On the Use of Commercial Database
Technology in GIS

Summary

The presentation reviews the recent database technology
The various logical data models - hierarchical, Codasyl
relational and object oriented - are introduced.
Differences between so-called "standard database
applications" to "nonstandard database apllications”
such as GIS-problems or CAD-problems are shown. The

Bill(FRG)




13,30 — 14.10

14.10 - 14.15

14.15 - 14.35

14.35 - 14.40

14.40 - 15.00

i currently in the research agenda
sciences - is derived and the forthcoming
nology described.

Discussion

PRESENTATTONS FROM DIFFERENT COUNTRIES

A receiving structure and revision method to turn

the napoleontic map into a digital land map

Summary Brixy (¥}
This lecture gives an overview of the constitution of

the computerized cadrastal map and its management

system; it enters in particular on the topological
structure of the information system. Furthermore a
vorking mode was chosen which allows a progressive
improvement of the data quality.

Discussion

Cadastral Land Information System in
the Netherlands

Summary

The presentation gives an update on the
developments within the operational cadastral LIS
in the Netherlands. The Dutch cadastral database

is an integrated cartographic database containing
both the national cadastral maps as well as the
large scale topographic base-map. Special attention
will be given to the folloving subjects:

- data structure and data quality

- geometric adjustment techniques

~ external delivery of information

van Osch(NL)

Discussion

Coherence and Validity of Geometric
Data in Italian Cadastre

Summary

The paper describes geometrical data automation plan
developed by the Italian Cadastre as well as the
procedures of control to make valid geometrical
cartographic data.

These data can be obtained by digitizing existing land
cadastral maps, or by comsulting the ney up-dating
surveys carried out using traditional or aerophoto-
grammetric techniques.

Attention is focussed on the ways to resolve the
geometrical incongruities between what is represented
in the maps en what is represented in the new surveys.

Cannafoglia(lt)

Discussion

Data Structures of Digital Cadastral Boundary

Maps in Naticnal Land Survey of Finland (Tuhkanen (SPF)
The presentation gives an overview concerning data

‘gstructures for digital maps in Finland and the

guitability of the present solution in meeting the

- corporative requirements of spatial data processing.

-~ Toples te be discussed include e.g. integration of data
. stores, version management, long transactions, seamless
- databases, simultaneous updating, acces rights and
~distributed processing.

Break and Discussion

Departure for dinner

Spetember 1991

DATA QUALTITY
Hoderator Eoen

Eeynote Koen
Quality concepts in Land Information Systems

Summary

In the paper a short review is given of the

current evolution in thinking about quality within
and beyond the area of our expertige. The increasing
digital mapping activities not only ask for another way
of handling the aspects precision and reliability but
force us to congider other quality aspects as well.
For large scale applications the exchangeability of
information is essential. National and international
standardisation is a necegsity for both the metric
quality aspects and the non-metric quality aspects.

Geometrical quality in a Land Information

System . Velsink(NL)
Summary

With the increasing implementation and use of
computerized Land Information Systems different types

of information that are geo-referenced are interrelated
and analysed in an integrated manner. A consequence is
that the gecmetrical fundament, i.e. the topographical
map and the items that are surveyed in their geometrical
relation to this topography, is becoming but a small part
in the whole data processing complex. Aspects like good
classification, completeness and rate of "updatedness"
are often considered of far greater importance.

There is a tendency to believe that quality management

of the geometrical fundament is a well-understood and
well-managed area of interest for the land surveyor.

17



ierion is the conformity of the internal
Practice in the Netherland shows however that this

is ofy sdts with thelr external definit%on. Checglngeggal
not the case and that attention for the quality of the - ria mainly means general geometrically and sp
geometry tends to be forgotten because of the importance. :

L —checking. based on experiences with
of aspects like classification, completeness and so on. - Ly pbii:; Liefenschafskarte ALK? necessary and
In the environment of Land Information Systems it becomes ¢richeckings in large scale information systems
vital for the geometrical quality of the information that T
the source and quality of information on form and positis

is well registered and used when necessary. It is likewis
important that modern com i

it 5A5pects jin the Swiss Cadastral

Kaufmann{CH)
can be manipulated according the problems and demands at’

hand. It is argued that modern measuring techniques and He

computing techniques in relation to LIS can give a land

surveyor a quite different position.

Discussion

Data Quality Dale (UK): ion: to. the excursion to the

Summary § ‘of the Dutch Cadastre Polman(NL)
The paper lays emphasis on the nature of quality :

particularly from a users perspective. It adresses both _
topographical and topological accuracy and then examines
data currency, accegsibility, value and ownership, all
of which are of crucial importance to the data user.

lecture an introduction will be given

of. the Dutch Cadastral Agency: Special

11 be given to the tvo map series of the
g;:the cadastral map and tbe large scale
The policy of the Cadastre is to upgrade the
ihe. cadastral map, using the large scale

Discussion

10.40 10.55 Coffee break

égemént in the photogrammetric department.

PRESENTATIONS FROM DIFFERENT COUNTRIES son to the visit Witmexr(KNL)

In 1986 the national Survey and Cadastre of Denmark
started a project to convert the old analoque cadastre
maps to digital form. The project includes specificationsy
development of special software, education etec. The actual
production has been going on nov for a couple of years.

Discussion )

. Briiggeman(F)
Quality check up of spatial data in large scale information .

systems Stoeppler Briiggeman)
Summary

(pres. Briiggeman
Digital spatial informations must be well defined in

Geographic Information Systems (GIS). There ig a strong
need for quality check ups in data processing for
storing in open data bases and for data exchange

between different systems as well as for all kinds of
official and private use.

¥ .atial data
ffozts to build an international standard-

'dpé in 1990 at Montreux and ﬁrighton

ted.in an impressive way the 1nter§st of all
dtrties from governmental, industrial and
nstitutions in the creation of a comm?nly
international transfer format for spatial data.




09.30 - 09.50

09.50 - 09.55

09.55 - 10.15

10,15 ~ 10.20

10.20 - 10.35

Pata transfer, concepts and applications

Dicussion

between the users of these systems is to be expected.

On the other hand, different approaches are being dis-
cussed and developed by national and international
expert groups; some national and industrial standards
are already established.

Nevertheless there are good chances to come to an agree-
ment on a European level during the next few years.

The paper outlines the most important approach and
describes the existing and planned activities in Europe.
American developments are considered, too.

Organizational chart for geographic data standards

and its appliation to the CERCO project MEGRIN Salge(F)
Summary

Several countries have developed with succes transfer
formats. Some professional sectors have also defined their
own mechanisms. In order to facilitate the way towards
European standards, an ad-hoc European group, from DRIVE,
CNIG, CERCO and AGI has developed an organizational chart
of geographic standards showing that the exchange format
is only one of the standards leading to a completely
digital exchange mechanisme at a national or international
level. This paper outlines the most important aspects of
this organizational chart and other outcomes of the

ad-hoc group.

CERCO is developing the concept of MEGRIN (Multi Purpose
European Ground-Related Information Network), which aims
at networking the various topographic data bases that

each Buropean country is elaborating, This project will

be lying on standards and European gpecifications.

This paper will highlight the most important aspects of

MEGRIN and will relate it to the organizational chart and
geographic standards.

Discussion

Summary

Data transfer requires several interrelated definitions
on (inter)national level, In several countries technical
and functional standards are developed but on a European
level there is no organisation for the development of
functional standards in the field of LIS. The state of
the art is presented in this article,

Coffee break

Bu1iding dfThéfibﬁaifénd;iﬁférnational spatial information
systems ig)in 'fast progress, and freguent exchange of data

Aalders (NL)

1.50

12.10

12.15

PBESENTATiONS FROM DIFFERENT COUNTRIES

Status of NIF - May 1991 Sowton(GB)

biscusgion

Standard exchange format for geographic
information

by
gﬁ:mgagers gives first a rough sketch of the management
gituation within advices as the Standard Exchange Format
version 2, are established. Then the placelgnd the
history of the format is given, followed bij a short
description of the exchange format on the hand of a
diagram. Based on an evaluation of the forma? some
adjustments are proposed so that the format is suitable
for cable and pipeline information.

van Qogen{NL)

Discussion

The German exchange standard Stoeppler(FR)
"Einheitliche datenbankschnittstelle (EDBS) ~

Summary (pres.Briiggeman)

The uniform database interface (EDBS) is the §tandard
data format for the exchange of spatial data in Fhe
German Surveying and Mapping Administration. It is not
only prepared to transfer the graphical part of land
related objects but also their object structu§e. In
addition it provides basic elements o? a spatlal-data
query language using a special operation code whlcb
allows the updating of existing databas?s and spatial
data queries. The paper describes functl?ns, struc?ure‘
and applications of this standard, especially congidering
large scale mapping.

Discussion

The Italian digital cadastre data transfer
system

?Engzyfirst part of the paper a short overview of the

National Transfer System is given. .

In the second part the situation of the Italian D1g1Fa1
Cadastre is shortly presented and the reasons of choice
of NTF level 2 for data exchange are explained; theg a

description of the data structure in the transfer file

ig given.

In the third part an example of cadastral data transfer
is proposed in detail.

Galetto(I)

biscussion



Towards a Swiss Standard for the Exchange of

LIS/GIS-data Kaufmann(CH)

Discussion

40 - 13.45 Lunch

12

13.45 - 14.30 Discussion

14.30 - 15.30

FINAL DISCUSSION AND FOLLOW UP OF THE WORKSHOP

Moderator Koen

15.30 Closing of the workshop

OEEPE-Workshop on Data Quality in
Land Information Systems
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OFEPE

ﬁDRKSHOP DATA QUALITY IN LAND INFORMATION SYSTEMS

Introduction to the workshop

ir. L.A. Koen

leased to welcome you once again in the Netherlands and at Apeldoorn
u ate to join our vorkshop on data quality in land information systems.
appreciate the fact that you have registrated for our workshop and I do
the more because I am aware of the fact that you had a big choice as
ticipating in workshops and symposia during this period of the year.

in with, I vant to thank the president of the OEEPE, Mr. de Smet, not
or: being present on this first day of the workshop, but alse for his
g ' words. We all knov that under the chairmanship of Mr. de Smet OEEPE
ing to find new ways to realise its tasks. It is my sincere wish that
15 workshop we will be able to contribute to a new zeal of the OEEPE.

quite a coincidence that we have chosen the Netherlands and Apeldoorn
etingplace. Holland was one of the founders of OEEPE and has a long
etric tradition. Host of you will be familiar the ITC where a lot of
udents are studying photogrammetry and other related specialities,
rn  is the place where the Head-Quarters of the Dutch Cadastral Service
ituated. The Dutch Cadastral Service is by far the largest surveying and
‘organisation in the Netherlands and has supported the organisation of

vorkshop in many ways. Tomorrow you will be able to gmet to know the
stral Service.

theme of the workshop is data quality in land information systems.
- terms data quality and land information system bhoth represent a very wide
of aspects and so you can ask yourself why we have chosen the rather
= form of a workshop to discuss this theme. With that question I come to
bjective of this workshop. It is the aim of every workshop to contribute
intensive exchange of knowledge and of course this is also one of the
aims of this workshop. The form of a workshop is chosen in those cases
. the subjects and the problems are of a complex nature and intensive

sions are necessary in order to define the problems and to outline the

ons. In my opinion this definitely applies to data quality in land
mation systems.

Besides the exchange of knovledge there is a second objective for our workshop

i that is to contribute to the definition of research projects. As you may
. OEEPE has so-called application commissions having as their main task to
1t out practical problems and make proposals for research projects. As
resident of Application Commission II of the OEEPE I must admit that I am
g confronted with a lot of problems in realising this task. For this reason
request your cooperation during this workshop by making the problems more
fisparant by means of intensive discussions. And I should 1like to conclude

vworkshop next Friday with some clear common opinions or statements and
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some points of reference for the research work that will have

to be don _
the future. ’

amme of the workshop
Theme o

: of this workshop has been composed in a clese Cogpiraﬁéognbzswﬁig
Let me give you a short explanation on the ' 2o and Applicatioen Commission II of the qEEPEﬁaEO ;e: En apeldoorn,
is necessary to go back to the year 1987 i N ; F ‘¢olleagues from several OEEPE coun;riesf T the support ve got om
cadastral renovation in lausanne. . ' ' nhdiParis successively. I am very gratefu o
forum for an analysis of the proble _ L joris from our colleagues.
European countries. During that workshop we got a good idea on the conceptua . L ) . \ . ;
legal and technical problems concerning cadastral renovation. Moreover we got - . explained previously the main field of atteiﬁlOEuiiiizglzpwgzksgogaiz
picture of the realisation of the renovation. : - ~nctional and conceptual aspects relevant for the
e ost stmmificant conclusions 7 the end of the oriatop vere: : 5 iygteTé important to get an idea of existing concept?onﬁ conce;niﬁg
* Almost all cadastral systems ar i i ' ucture. These conceptions are a translation offttgemlziéggreiz e
towards a multi-purpose system. : f the services concerned. The CO@p%e¥1tY fod ta standardisation.
the line fiscal cadastre-legal ¢ “ig of major importance for the feasibility g data ztructure
* All countries are struggling wit ay of our workshop will beful}y deyoted toht e uil?c aspect ﬁore in
In spite of the broad applicatie he second day of our workshop we W}ll d159uss.t e dqthe g portunities of
photogrammetry the pace of the r 1.0 Ye will not only diSCUS? quality criteria an 11 algo discuss the
result of the labour intensive ¢ ngtrumentation for guality control but wef wi S e
* In many countries there is ohvio ‘requirements which quality'control dema§ds oh ogﬁe cgdastral corvice
ambitious objectives of developi spect will be explained during the excursion the
land information system with the
on the one hand and the alvays 1i
means on the other.

adastre-land information system
h the conversion problem.

n of the relatively cheap
enovation remains lowv as a
haracter of the conversion.
usly a big contrast between the
ng a multi-purpose cadastre or
corresponding specifications

nd 6f the second day.
mited financial and personal

third day of our workshop we will discuss the important quality aspect
angeability of data and the corresponding standardisation.

During the workshop these common Problems were wade quite clear, Hovever, i is programme of the workshop I expect thaF we not ogliiglll ?2258353233
was also apparent that there were several and different solutions for equa 6r discussion but will a get clear view on existing p

problems. A first and general conclusion was that the differences in th olutions at that.

solutions were caused by differences in culture, '
this explanation was not very satisfactory beca
picture of the background of the different conceptions. So it was clear that w
needed a further analysis and especially on the functional aspects in order t
come to joint and accepted conceptual or practical solutions for equa
problems. And so it was decided within OEEPE to organise another workshop an
focuss attention on the functional aspects. It was decided data quality i
land information systems was to be the theme of the workshop.

lav and history. Nonetheles:

use we did not get a clea p-of the workshop

an increasing interest in theddaga qzalitYDiS§E§’ :Eg g:ztl;giirlﬁaig
: i issue of data standardisation. uri

greiﬁgndégﬁa standardisation were discussed in sevgral wortshoggr z;g

: One of the problems is that a clear European actlog centre por

ation and coordination of research and gevelopment was @155138 uproach 0%
however, CERCO initiated a prof9551on?l. énd_coo¥d1n§te ipglishment

The very word data in the theme of the workshop implies that we will discuss in andardisation problem. Another promising 1p1t1§t1vef15ht g ;itz Buropéen

particular the functional aspects. It implies  furthermore that §9cia1 commission for digital data gtandardlsat?on_o t'il geal with the

computer-technical problems will not be discussed (although problably we ~ Normalisation (CEN) in Brussels. This new commlsElog W;

cannot fully avoid that). Anyvay the problems are complex, ecognition, registration and publication of European standards.

Today I won’t dwell on the word quality as I should like to discuss this word

more in detail during the session of tomorrow,

Today I will limit myself te the remark that we will

important aspects precision and reliability but other aspects as consistency

and exchangeability as well. In this workshop we will discugs quality in the
first place as a measure for functionality

i OEEPE we had also a discussion on data standardisation gnd on the r?le
hould or could play in pre-standardisation research. Durlgg the EeeFéng
the Steering Committee of OEEPE in Copenhagen indMaZh1991,gazisziionzc1T§e
invest] i i i RCO and other or .
estigate a possible cocoperation with CE' ; i ;
g Cgmmitteg has asked explicitly to discuss this probl?m dgrlgg th;i
“éhop and report on this issue during the next OEEPE meeting in erz .
mber 1991. So I would be most satisfied if next Friday thésrggzaiigg
y legal or tax cadastre but data ncludes with some clear points of reference concerning pre-standa
quality in multi purpose information systems as well. The limitation is that e

rch on data quality in land information systems.
will mainly discuss the large scale application field. I must admit that T :
intended not to use the word scale in this

avoid it. Anyway I expect that during this work
to discuss the relation between scale or level

not only discuss the

The expression land information systems is

used to indicate that we will not
only discuss the quality of data in a purel

context but as you see I cannot
shop we will have an opportunity
of scale, field of application

it only remains for me to wish you all a very good workshop, gith thoggugg
scussions on the data standardisation issue, which I expect to become ¢
ajor issues of our profession in the next decade.
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: 0.Ks1bi
: Ecole polytechnique fédérale, Lausanne, Switzerland

of data for cadastral surveys in geo-information systems is necessary not

it the management of information but also to have a good flexibility -

the different operations. The most simple data structuring is limited to

“of points, lines and attributes; for practical reasons, surfaces are also
luded.

¢ however, the possible updating of data is not really taken into account.
-'révisions, it will be necessary to eliminate or displace whole chjects like
oad sections and to replace them according to the new survey. Such oper-
quire much more complex data structures, including the identification of
bjects. Further considerations lead to the incorporation of neighbourhood
‘and to the construction of complex objects,

hese considerations, it is assumed that the coordinates of an object, once
d, will keep invariant. Nevertheless, every correction of a border line may
isplacements which lead very often to constraints requiring the integration of
istic characteristics. In addition, the incorporation of picture elements may
1 improvement of the data structure. For various tasks in cadastral survey one
always inclined to use orthophotos; these orthophotos, as pictorial maps, will
ally Tead to a structuring of raster data similar to the definition of objects for line
i5.°A similar problem arises when defining a digital terrain model; of course, it
' assumed that this information layer is completely independent of the previous
defined object but this would result in a loss of information and in numerous contra-
tions in the data set. The only way to avoid such contradictions is to establish
relations between the different layers.

problem of data structuring is very closely linked to the instrumental possibili-
. For instance, considerable progress have now followed the development of data-
e techniques, especially by the incorporation of ohject-oriented databases for the
agement of geometrical data. Many systems using various database concepts
are being developed, whereas the structuring of raster data is still in its early stages.
it seems beyond doubt that progress in automatic image restitution will considerably
fluence the incorporation of raster data. It is therefore useful to touch briefly the
question of instrumental possibilities in automatic photogrammetric plotting in
rder to point out the requirements in the structuring of raster data.

Thereafter, it is first tried to describe the various aspects of data structuring for the
symbolic presentation of information, The aspects of automation in photogrammetric
plotting, from which are derived the possibilities of structuring of pictorial elements,
are then discussed.
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2. Data Structurlng in CAD-Systems

In many of the information systems currently used
requirements of the graphical bresentation. The
simple case, ig limited to the definition of points, 1
tations, this concept is sufficient for the automatic
can only be determined as a derived quantity, Thig
pletely automatically, but inel

» data are structured to meet th
struecturing of data, in the mog
nes and attributes, With few limj
map drawing. However, a surfag

ructure Neuchétel / water
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3. Object-Oriented Data Structuring
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whole with all jtg various elements, Of course, the requirement to define a building
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4. Requirements in Cadastral Renovation

}w@an be member of M

I | complex_objects |

Surveyors are quite aware that the precision of measurements introduced in a geo.
information Systems is limited, This basic idea is to be taken into consideration when
storing information about the point precision. AJ) coardinates are considered ag
invariant, ag when producing graphieal maps. It is naturally net possibie {o modify g
point once pricked on a sheet of baper or any other Support. However, a digital set of
data introduced into an information system can be modified rather easily., Such

ject for utility mapping.

xa‘]”'p. le 0} complex Ob ect St] uCtUI e develOPEd wlthvl”r tjle COJltext O} a reseqr C”; pJO’
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erations are necessary when changing the coordinates of the reference network or stomation of Data Acquisition
g the measurements by updating. In this case, it would be necessary = £ data acquisition has always had a great influence on the require-
re that such transformations do not bring about contradictions in the data be echmque o h dlqn The invention of the plane table led to the introduction
or éxa}nple, it would be unfortunate that such a transformation lead to a situa- - a_.nd the data hanc g‘ch and use of the cadastral maps. The precision of the
tion in which the house, which was close to a horder line, will afterwards be cut by _adastral s.urvey a.; su. th the introduction of digital survey methods and final-
" this line. Such contradictions can be avoided by storing additional information, as for as 1_:‘_&11 surveylmcreaste f‘:;e Ie :llca dastre.
example the minimum distance to the border line, which should then be taken into - to the development o &

. . . . . : i i ments are other impor-
consideration at the time of transformations. ic image correlation and automatic height measure

: . ic i itution. In these
o goments in a new conception of photogrammetric image restifu i

A similar situation results from combinations of data sets of different precisions, as an elcilmenlts Eea:lts are stillpgoing on. The first operational system for automatic
for example a combination between a net of cultural boundaries and a net of property develop nts and production of orthophotos was developed by Hobrough in
boundaries, with a much higher precision. In this case, the cultural boundaries may ght .metsj\surgl:)l;e image correlators had already appeared on the market earlier,
come from photogrammetric measurements whereas the property boundaries come en les. Yicati ere very limited. Most of these early processora were
from terrestrial measurements. A similar situation can be faced when using a GPS ut their poj:)bl,i:lppr;i d:c;i-l:s“;rhi ch ;J;re not providing sufficient flexibility.

in connection with older measurements made with a theodolite. All these cases on anaiogica’ p

would require ohjects to be stored with additional information as attributes, including . ore favourable conditions are offered by the various digita.I PrOf:edures and moszlof
the additional conditions. This concerns for example specific objects which have to be o ':.'e'search in photogrammetry is currently concentr::.lted in .thls ﬁel.d. Il&pparentey,
right-angled, the distance to neighbouring lines or the exclusiveness of a ground rational procedures might already be available for 1nd1%stnal apphcatlf)rfs.}fn. ;;
cover. As far as known, the currently available systems do not allow to use such con- g procedures are also available for small-scale plo.ttmg and automat}lc eig :
ditions, with exception of the exclusiveness; it would however be useful to store these agurements from satellite images. Large-scale mapping, however, entails muc

conditions already now in order to use them later with technologically more ad- difficult conditions.
vanced information systems.

¢ e past years, the Institute of Photogrammetry of th.e EPF-Lau.sanne, in collgbo1 1
ion with Leiea Aarau & Co., has been working intenswelly on this probllem ana a
5. Reference to Height Data {s indicate that the procedure being developed will satlsf‘y tl%e reqmre?n%ents in
A priori, it appears that height data also, like raster data, have no structure and in ﬁce. The most important difficulties for the automaticf derivation qf a digital ter-
particular no reference to vector data describing the different cadastral objects. How- model are the development of robust algorithms for image matching, f:he asmz‘-
ever, when leoking closer, one can notice that all these data require a structure and ‘ ‘that the measurements are effectively carried out on the natural terra?nhand the
should be related to each other. evelopment of procedures allowing for thorough control of the results with appro-
Besides mass points, the elaboration of a digital terrain model requires the capturing oriate possibilities for editing. Multi
of structure lines and dead areas. These elements are very often captured completely 'he image correlation elaborated at the Institute of Phot?grammetry uses ;l;z u 1:
independently from all other data, which can lead to contradictions troubling the ' plet Matching, an algorithm developed from dynam}c programming. . 5 pr.oc
possible end-users of the data. Especially lines limiting roads or dam sites in large- g based on the computation of height parallaxes of image .segment.s 0 varyu%g
scale works coincide completely with the normally determined structure lines of the iz6. The parallaxes are introduced into an adjustment.algorlth‘m thc.h approxi-
digital terrain model. Consequently, it is logical to establish immediately the relation mates the terrain with the help of finite elements. Accord11.1g to this ter.rauT approxi-
between these two kinds of lines and to draw the attention of the operator to the fact ﬁi‘é{tion, the aerial photographs are resampled and the he1ght corrs?latlon 18 1te1:at1-
that the elements used for the planimetric presentation will also be used for the digi- vely refined (cf. fig. 2). In order to accelerate the computations, all image operatlcins
tal terrain model. The respect of the double function of these elements should be pos- are done on an array of Transputers. In a subsequent phase, the terrain obstacles
sible for photogrammetric plotting but also, as shown by different experiments, for are eliminated by a special filtering process and the data are finally contro_llled by
tachymetric measurements. age injection in an analytical plotter. Various tests have shown. that a precision of
. . the order of 0.1% of the flying height can be obtained, even with photographs of
A well defined reference between object data and height measurements should also ther poor contrast and a terrain cover by houses or trees of up to 30% can be auto-
allow to determine the height of various entities and to include them in farther ana- - ticalrl, eliminated. With the current technology, about 12 hours are still necessary
lyses. On the other hand, this concept would congiderably facilitate the revision of o o m:del but thi;' new generation of Transputers or other parallel processors
digital terrain models as every planimetric updating would also establish the relation .oul d cons; derably reduce the working time. This procedure would allow one to
to the height information. significantly reduce the cost of the establishment of digital terrain models but could
so play a key-role for many other photogrammetric operations.
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: ge processor for the automatic derivation of a digital terrain model and the elab-
ration of orthophotos or landscape models, but also for tasks like automatic aerial

riangulation
wographic information system with underlain aerial photographs (monoplotier)

reoscopic measuring instrument (digital or analytical) with image injection for the
sification of the results of the automatic plotting and for visual restitution

léétrostatic plotter for the production of half-tone images and line maps

gt may be incomplete, but it shows that the stereoscopic plotter will no longer
y: the central role it still assumes today. Numerous processes, such as image
matching, might be done completely automatically, without supervision. For compu-
ations, efficient processors - most probably parallel processors - will be required,
s.uc.:h"as the Transputer array currently developed at the Institute of Photogrammetry
oF image correlation, Such processors could also be used for other computer-inten-
sive operations like the management of a database for geographic information sys-

A more general use of dedicated processors, not only for photogrammetry but for
other tasks of surveying or planning, could greatly facilitate the introduction of these
ocedures and might lead to a wide-scale use of these new working modes.

8. Structuring of Pictorial Data

) torial data play a certain role in cadastral surveys in conjunction with orthopho-
z;;;pltcal T]‘;:an?,e for multi-templet matching with terrain approximation by finite ele- {os. Orthophotos allow to reduce considerably the detail mapping and very expressive
o EZSI:r ¢ image section has been digitized for image matching and reproduced on maps can be obtained. A disadvantage is however that orthophotos can only be inter-
printer (512x480 pixels). The lines show the triangle surfaces of the finite ' preted visually; for example, the determination of the surface of a forest complex

elements and : : i
The size of theagzrzgfgx;s i;ef i; ‘;’;gjnf; 0’(} tg"‘? tf}'fP;e_Ser;tat?? of the height parailaxes. needs an abstraction and the definition of its surrounding polygon.
- ed by the displaced lines; a displ : =
I , . s splacement lo the : . L
neﬁi;gjﬁa;:i ;Lz l?_wer terrain and a dzsp}acement to the right a terrain elevation. One Consequently, it should be strived for that pictorial data be structured similarly to
like houses ¢ ines extracted automatically describe perfectly the outlines of objects point and vector data; it is evident yet that pictorial data have mainly a surface struc-
ture and additionally a volumetric structure. The current activities in automatic
axtraction of border lines as well as in automatic derivation of digital terrain models

tlearly go in this direction.

7. Conception of Future Mapping Systems These considerations might appear rather academic. It is however necessary to
' ‘mention them if one thinks of the graphical styling of orthophotos. The combination
of an orthophoto with a net of parcels lines already requires a geometric adaptation
in order to avoid contradictions. The graphical accentuation of objects or line ele-
ments would be made much easier by the identification of objects in raster images.
In this context, it is furthermore referred to the requirements of lettering.

;lﬁle automati(?n of .stereo—measurements as it seems to come forward may cause a
: orou,f,rh modlf.icat.lon in photogrammetric measurements and in the treatment of
image information in general. The automation process could also be applied to other

tasks like aerotriangulation. On the other hand, photogrammetric plotting could he

llmlted tO a B8O t Of mong 1 p p
p g, CO u}.d re la th y =
T 11 Q t t].ll W illc}l ce e h.l g}].l 3 eClahSEd S8 f.eI e0

t . . . '
cuted on geo-information s st:?neSt lzzr t nghof(’gl‘.ar.ﬂmetnc. work will then be exe- The definition of volumetric objects would eventually facilitate the creation of synthe-
y § with underlain digital aerial photographs. tic views of either a landscape or a town and would allow to generate any arbitrary

40 A oblique view. 41




9. Conclusions
Th_e':'Strfc't;- ﬁng of data in information systems can take a great variety of aspects
m o t%1e asp-ects_ treated hert.e may appear hypothetical or even unrealistic. How—.
: ;.g}rer, e. intention is to show with this key-note the great scope of this topic and to
51’1\;;51 :1111 1mp1.?1s? to further developments. Some of the following lectures will deal
it d15 t;;gplc 111: a n:t;.)lchl more concrete way and will point out structures which are
ay. It is absolutely necessary that iti
i : practitioners proceed her -
gahcall)‘r,v a:}il meorporate the possibilities of modern information sysbem: ;e:yrz;?g
¢ way. Without any doubt, the simple structure i o .
- 2 s are still the most effici '
rantee that a project for the com L efficient and gua- e
puterisation of a cadastre i i
- oje can effectively be achi
: ;ttwl;en concelvn.lg su‘ch a scheme, one should keep aware that greatymodifgcaii‘:f ‘
o be expected in this field within the immediate future. It is therefore wise tz

p a
I()Ceed. Ver C. leflll].y j”l t]:le StI uctutlllg Of data bs’ leaVZlng en()l.lgh Space fOI fU.I tllel

Belgium :

Finland :
Germany :
Italy :

Netherlands

Switzerland :

Data organization and data structures ar

anagement in info
ds to a great deal on the used land information system, but the historical

development of the cadaster and the management of the previous graphical or

umerical cadastre might also play an important role. In order to get an over-
organization and structuring in the different countries, it was

decided to send a questionnaire to the national organizations. The question-
haire was sent out mid January and answers have been received from the

view of the data

pata Organization and Data Structures in European Countries
Summary of an inquiry done in January 1990

e key functions for an efficient data
rmation systems. The organization and structuring

following institutions :

Bundesamt fiir Eich- und Vermessungswesen
Administration centrale du cadastre

- Direction générale des imp0ts, Sous-direction des affaires
foncieres, cadastrales et domaniales, Paris

_ Ecole nationale du cadastre, Toulouse

- IGN, Paris

National Board of Survey, Helsinki
Landesvermessungsamt Niedersachsen
Ufficio Tecnico Erariale, Pesaro

. Hoofddirectie van het Kadaster, Apeldoorn
- Technical University of Delft

Eidg. Vermessungsdirektion, Bern

United Kingdom : - Her Majesty’s Land Registry

- Prof, P.F. Dale, Polytechnic of Great London.

Some Considerations on the received Questionnaires

These considerations are limited to Austria, Belgium, Finland, Germany,
Ttaly, the Netherlands, Switzerland and the UK. France has not yet defined its
concept for a computerized cadastre, but has developed a concept for a topo-
graphic database; reference is partly made to this concept.
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Most- éountries have a legal cadastre,

countries have a tax cadastre (2.1a).

. In most countries the computeriz
the legal cadastre, with the exc

and the UK (2.2b).

except for Belgium and Italy; these 2

ed cadastre is not recognized as a basis of
eplion of Austria, Germany, the Netherlands

- Data organization varies heavily from country to country (3.3).

A simple file structure is used in B
computerized, and in the Netherlan

Currently, most countries use a hie
a relational database is used in Ttaly

No country uses a relational databa
tion with exception of France for the

. Most countries dispose on a
gium and the UK; the cada

Ordnance Survey (4a-4c).

elgium, which has 100% of its cadastre
ds, with 10% computerized,

rarchical data structure; additionally,
and in the UK for descriptive elements,

se for storing the geometrical informa-
fopographic database of the IGN.

uniform data catalogue, except Austria, Bel-

stre of the UK will adopt the structure of the

. The data structure seems in all countries very advanced; in all countries

surfaces are used as elementary
countries define objects; no co
lands and in the UK, Finla
neighbouring information (5.
munication between elements

graphical elements beside Finland, but all
mplex objects are used in Italy, in the Nether-
nd, Germany and Switzerland also register
2.d) and the automatic interpretation of com-
is possible in Finland and Germany (5.1, 5.2).

Tables Summarizing the Working Progress and the Instruments in Use

Table 1.

Overview of the working progress

Country

Surface already in
the system

Expected year
of completion

Way of data acquisition

Austria *

Belgium

France (IGN)
Finland
Germany
ftaly
Netherlands
Switzerland

UK

1.2% 1000 km2

2000

100% 30'500 km2
(since 1975)

0.2% 1000 km2

10%

4 pilot projects

10%

2005

15% 4000 km2

digitizing and photogrammetry

photogrammetry
digitizing and photogrammetry
digitizing

digit., resurvey, renov., photogramm.

2000

start 1992

2030

50% digitizing, 50% photogrammetry

digit., resurvey, renov., photogramm.

101% 500 km2

digit., resurvey, renov., photogramm,

* A computerized database for the cadastral re
base for point coordin

gister is existing for 90% of Austriz and a data-
ates covers 60% of the territory.

Table 2.

Overview of the used systems

Country

Admitted systems

Type of database

Ausfria

Autocad and others

IBM - IMS central

Belgium

DLA in future

France (IGN)

Tigris, Intergraph

and System 9

Fingis, own development

Finland
Germany ALB, ALK, own Siemens - UDS
ltaly VAX /VMS SYSSCAN
Netheriands Al DBMS-Il (DEC)
Switzerland Te be defined

K DMRAS (Intergraph), Informix
U

Lausanne, 5 March 1991

0. Kolbl




Zum Einsatz kommerzieller Datenbank-Technologie in Geo-
Informationssystemen

RALF BILL, Stuttgart

Zusammenfassung

Der folgende Beitrag gibt einen fiberblick fiber die heutige Dateabanktechnologie. Dabel werden die
verschiedenen logischen Datenmodelle wie hierarchische, netzwerkartige, relationale und nbjektorientierte
Datenmodelle angesprochen. Die Unterschiede von sogenannten 'Standard-Datenbankanwendungen’ zu
"Nichtstandard-Datenbankanwendungen’ werden aufgezeigh und daraus die Notwendigkeit spezieller Erwei-
terungen der Datenbanktechnik abgeleitet sowie durch aktuelle Forschungsarbeiten in der Informatik belegt.

Abstract

The following paper reviews the recent database technology. The various logical data, models - hierarchical,
Codasyl, relational and object-otiented - are introduced. Differences between so-called 'standard database
applications’ to "nonstandard database applications’ such as GIS-problems or CAD-problems are shown. The
necessity of special enhancements for dealing with spatial phenomena - currently in the research agenda of
computer seiences - is derived and the forthcoming database technology described.

1 Einfithrung

Datenbanken (im folgenden mit DB abgekiirzt) kommi in Geo-Informationssystemen {GIS) eine zentrale
Bedeutung zu. Denn es ist der Datenbestand und die Flexibilitit der Datenverwaltung, die bereits nach
kurser Zeil fir den Nutzer von raumbezogenen Informationen den groBeren Wert (auch in finanzieller Hin-
sicht) darstellen als die schnellebige Hard- und Software. Daher setst sich der folgende Beifrag mit dem
Thema Datenbanken auseinander. Neben der Erklirung der gingigen Datenbanktechnologie wird stets der
Bezug zur speziellen Anwendung im QIS-Bereich aufgezeigt und die dort vertretenen Produkte aber auch
die Probleme der heutigen Datenbanktechnik mit dem Arheitsgebiet GIS genannt.

1.1 Grundbegriffe der Datenbanktechnik

Gegeniiber der Dateienverwaltung der Vergangenheit, bei der Datenstrulcturierang und Applikationspro-
gramm sehr eng miteinander verflochten waren, findet man - nicht nur im GIS-Bereich - zusehends Daten-
banken als Speichermedien und Datenbank-Managementsysteme (DBMS) zur Manipulation der Daten. Zwei
wichtige Anforderungen an ein Datenbanksystem sind zu nennen. Aus datenbankiechnischer Sicht sollte ein
System nicht Datenbanksystem genannt werden, wenn es nicht iiber wesentliche des in Kapitel 3 genannten
Techniken wie zB. das Transaktionskonzept, den Recovery-Mechanismus, eine hbherwertige Abfragesprache
etc. verfiigt, Aus Anwendersicht sollte eine Datenbank fihig sein, ENTITATEN {(OBJEKTE) und deren
BEZIEHUNGEN (RELATIONSHIPS) in einem allgemeinen Modell zu représentieren und eine dem Benut-
zer angemessene Sicht auf diese Daten biefen. Dicse Modellierung sotite flexibel sein und miglichst wenig

Einschrinkungen unterliegen.

Tine Entitdt ist ein bedeutungsvolles Primitiv - im Datenbanksinn die kleinste informationstragende Ein-
heit - der darzustellenden Miniwelt; es ist ein Oberbegriff fiir Subjekt, Objekt, Ereignis oder Begriff. Die
einzelnen Entitéten werden in einer Entititenmenge zusammengefasst, worin die Entitaten gleichartige Ei-
genschaften (auch Attribute genannt) besitzen, Eine Entitét ist innerhalb der Entititenmenge durch einen
Schliissel - ebenfalls eine Eigenschaft - eindeutig charakterisiert. Beziehungen (Relationships) driicken ei-
pen bedeutungsvollen Zusammhang zwischen den Entitéten aus. Wahrend in der Datenbankwelt unter den
Begriffen Entitit und Bezichung wirldich diese kleinsten Informationseinheiten und deren Zusammenh inge




sder Anwendung GIS unter Entitit {oder Objekt) schon ein in der realen Welt

‘Objekt (2.B. ein Haus) und unter dessen Beziehung =.B. der Zusammenhang zur Parzelle,

' "éteht, verstanden. Diese Generalisierung ist datenbanktechnisch natiirlich auf die dort

reni kleinsten Informationseinheiten suriickzufithren, welches zu Problemen der Datenbanken mit
wendungen fihrt, wie in den weiteren Ausfithrungen noch gezeigt wird.

'.Zw:schén den Entitdten bzw. Objekten kinnen folgende Beziehungen auftreten :

¢ die 1:1 Beziehung : Einem Objekt des Typs A ist umkehrbar eindeutig ein Objekt des Typs B zuge-
ordnet.

@ die 1:n (oder n:1) Bezichung : Einem Obhjekt des Typs A sind beliebig viele Objekte des Typs B
zugeordnet (oder umgekehrt).

® die m:n Bezichung : ¥s besteht eine Zuordnung zwischen beliebig vielen Ohjekten des Typs A und
Objekien des Typs B.

1.2 Datentypen in raumbezogenen Informationssystemen

Raumbezogene Informationssysteme verwalten die Datentypen Geometrie/Topologie, beschreibende Daten
{Attribute) und Beschreibungen der graphischen Prisentation. In Zukunft werden vermutlich weitere Da-
tenarten hirzukommen wie z.B. Volltexte, Bilder, Videosequenzen ete., wodurch sich das GIS zu einem
Muttimediasystem entwickeln wird, Bei den weiteren Betrachtungen wird aber - unter Berticksichtigung
k - iiberwiegend die Verwaltung der Geometrie und Topologie im

ometrie/Topologie-Daten unterscheiden wir zwischen Vektor- und

, Linien und Flichen als Folge von 2D- oder
3D-Koordinaten bezeichnet, wihrend unter Rasterdaten Matrizen von Bildelementen (Pixel) 211 verstehen

sind. Diese Pixel nehmen im einfachsten Fall nur zwei Zustinde an : ein solches Bindrbild kinnte etwa eine
mit einem Seanner erfafite Katasterkarte oder ein Leitungsplan sein, Demgegeniiber sind die Rasterdaten bei
multispektralen Satellitenaufnahmen jn die verschiedenen Spektralbereiche {Kanile) zerlegte Matrizen von
Bildelementen, wobei jedes Pixel bis zu 256 Graustufen annehmen kann und die Zuordnung der Kanile fiber
das Matrixelement erfolgt. Beschreibende Daten sind in {hren Eigenschaften den Datentypen sehr dhnlich, die
mit Datenbanken iiblicherweise verwaltet werden (wie z.B. Kontonummern, Kontostinde, Kontobesitzer), 50
daff diese mit gingigen Datenbanktechniken weniger problematisch zu bearbeiten sind. Beschreibungen der
graphischen Repréisentation van Objekten und Primitiven werden entweder analog zu Attributen behandelt
oder extern neben dem DBMS in einfachen Tabellen verwaltet, Diese Form der Datenmodellierung findet
man %.B. bei System 9 (Prime Wild GIS AGY); alle Datentypen werden in einer kommerziellen relationalen
Datenbank (siehe Kapitel 2) gemeinsam gespeichert

Dieser Datenmodellierung steht eine andere Betrachtungsweise gegeniiber, die hiufig in raumbezogenen Tn-
formationssystemen anzutreffen ist, Hierbei wird zwischen Graphik- und Sachdatensitzen unterschieden,
Der Graphikdatensats orientiert sich an den graphischen Standards wie GKS (Graphisches Kernsystem),

unkt, Linie und Fliche nun Text als

tur {vgl. Kapitel 2)
Attribute und wird

Heutige GIS beruhen vorwiegend auf Vektordatenbasis.
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2 Logische Datenmodelle und ihre Anwendung im GIS
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2.1 Das hierarchische Datenmodell
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Ein Beispiel (nach [4], vgl. auch [15]) zeigt die Verwaltung von zwei Polygonen in einem hierarchische
Gin Beispie , Vel

Modell (Abbildung 1).
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Abbildung 1 : Beispiel eines hierarchischen Datenmodells im GIS-Bereich.
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2.2 Das netzwerkartige Datenmaodell

Der Begriff netzwerkartig reflektiert im wesentlichen den Bezichungsteil der Realwelt. Man kann es als verall-
gemeinerte Methode des hierarchischen Modells betrachten mit einer beliebigen Anzahl von Verkniipfungen.
Das netzwerkartige Datenmodell ist durch den Data Base Task Group Vorschlag der CODASYL [5] stan-
dardisiert. Eine solche Datenbank wird auch CODASYL- Datenbank genannt, teilweise findet man auch die
Bezeichnung Plexstrukiuren.

Beim netzwerkartigen Modell spricht man direkt von

o RECORDS - den Objekten
¢ LINKS oder SETS - den Beriehungen

Es ist charakterisiert durch Owner-Member Beziechungen. Ein Owner Record Typ ist ein Objekt, dem andere
Datenobjekte, Member Record Typen, iiber einen Set-Typ in fester Reihenfolge nachgeordnet sein kénnen.
Einem Owner kinnen viele Member derselben Art, ein Member kann mehreren Ownern iiber jeweils ein Set
zugeordnet sein. Jeder Set-Typ besitzt einen Owner- und einen Membertyp, womit indirekt auch m:n Bezje-
hungen realisiert werden. Rekursive Strukturen sind schwer zu behandeln. Operationen in netzwerkartigen
Modellen sind charakterisiert durch das Navigieren auf Set-Typen. Aus einem netzwerkartigen Datenmo-
dell kann durch redundante Daten ein hierarchisches Modell erzeugt werden. Mit netzwerkartigen Modellen
kénnen Modelle grofler Realititsnihe erfaflt werden, Problematisch ist bei netzwerkartigen Modellen die Fx-
weiterung des Modells, Kommerszielle netzwerkartige Datenbanken gibt es seit den 70 er Jahren; zu nennen
wiren hier 2.8, UDS-V2 auf Siemens BS1000/2000 Rechnern und AIM auf BS2000 Rechnern.

Auch hier sei wieder das Beispiel der Polygonverwaltung aufgezeigt {Abbildung 2).
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Abbildung 2 : Beispiel eines netzwerkartigen Datenmedells im GIS- Bereich,

Netzwerkartige Datenmodelle findet man hiufig in der Geometrie- und Graphikdatenverwaltung von GIS,
z.B. bei SICAD fiir die Verwaltung von Punkten, Linien, Flicken, Texten und benutzerdefinierbaren Ele-
menten,

2.3 Das relationale Datenmodell

Das relationale Modell {ibertrigt die Ergebnisse der mathematischen Theorie der Relationen auf die Da-
tenbankproblematik. Es ist ein tabellares Konzept, indem die Daten und Beziehungen zwischen den Daten
verwaltet werden. Im Umfeld des relationalen Modells arbeitet man mit den Begriffen

» RELATION = Menge von Tupeln (Daten und Beziehungen zwischen Daten, deren Umsetzung in eine
Tabelle mit Tabellenname gleich Relation), die durch Angabe des Namens und der beteiligten Attribute
festgelegt ist,

. ':.['UPEL = geordneter Satz von Attributen, untereinander in zweidimensionalen Tabellen eingetragen,
in Tabellensicht eine Zeile einer Tabelle mit einem eindentigen Schliissel auf das Tupel,

s ATTRIBUT = ein Eintrag zu einem bestimmten Merkmal (Entitit oder Beziehung) einer Relation,
also in Tabellensicht ein Spaltenwert,

+ DOMANE = Wertebereich oder die Menge der verschiedenen Feldwerte eines Attributes,

¢ SCHLUSSEL = ein Attribut (oder eine Kombination von Attributen) mit der Eigenschaft, daff in allen
méglichen Ausprigungen der Relation jeder Wert nur einmal vorkommt. Man unterscheidet Primér-
und Fremdsckliissel.

Aus der Sicht relationaler Datenmodelle bearbeitet man eine Datenbank mit den relationalen Operatoren :

Projektion = Auswahl von Attributen aus einer Tabelle.

s Selektion = Auswahl von Tupeln, die einer bestimmten Bedingung geniigen.
o Verkniipfung = das kartesische Produkt von Zeilenmengen.

¢ Produkt = das Produkt einer Spalie mit einer anderen.

Vereinigung = die mengenmiflige Vereinigung zweier Teilmengen,

Differenz = der Unterschied zwischen zwei Teilmengen.

e Durchschnitt = die Gemeinsamkeiten zweier Teilmengen.
o Dividieren = das Aufsplitten eines Produktes.

Dieses auf Codd [6! zuriickzufithrende Modell verdankt seine Verbreitung der klaren mathematischen Dar-
stellung und dem am strengsten realisierten Entkoppeln der Datenbereitstellung von der Anwendung, d.h.
die strikte Trennung von der physikalischen Speicherung und der logischen Modellierung. Die Tabelle ist die
einzig giiltige Datenstruktur. Den Objekten und Beziehungen werden Aftribute zugeordnet, die als atomare
{(unstrukturierte} Einheiten betrachtet werden.

Bemerkenswert am relationalen Modell ist, daB Bezichungen zwischen Objekten ebenfalls als Werte in Ta-
bellen, also wie die Objekte selbst verwaltet werden. Entitiiten und Relationen werden in einer Weise
reprasentiert. AuBerdem ist die Tabellenform leicht zu verstehen und mit einem einfachen Operationsset
bedienbar. Das relationale Modell ist allerdings schlecht fiir den réwmlichen Zugriff geeignet. Unterhalb der
logischen Modellierung im relationalen Modell kann die physikalische Umsetzung im Speicher der Hechner
wiederum auf hierarchische oder netzwerkartige Strukturen aufbauen. Fiir den Entwurf eines relationalen
Modells und dessen Umsetzung sind Normalformen anzustreben. Nicht normalisierte Relationen kinnen At-
tribute besitzen, deren Werte wieder Relationen sein kénnen. Man spricht von 1., 2., 3. usw. Normalform,
je nachdem wie weit die Normalisierung der Entititen und Relationships fortgeschritten ist. Die 1. Nor-
malform ist erhalten, wenn eine Relation nur noch einfache Attribute enthilt; d.h. in jeder Tabellenspalte
steht nur noch ein Wert, ein Atom. In 2, Normalform ist eine Datenbank, wenn mus#itzlich volle funktionale
Abhingigkeit der Nichtschliissetattribute von jedem Schliisselkandidaten gegeben ist. In 3. Normalform gilt
zusatzlich die wechselseitige (transitive) Unabhéngigheit der Nicht-Schliisselattribute von jedem Schliissel-
kandidaten. Eine andere Definition der Normalformen filhrt auf die sogenannte Boyce Codd Normalform
{BCNF), hei der jedes Schliissel- und Nichtschliisselattribut voll funktional abhéngig von jedem Schliissel

ist.

Kommerzielle Datenbanken aufbauend auf dem relationalen Modell sind heute in grofier Vielzahl erhiltlich.
Dies reicht von relationalen Datenbanken auf Personatcomputern (Oracle, dBase TV usw.) iiber Workstati-
ons (Oracle, Ingres, Tnformix, Empress u.a.} bis zu Grobrechnern (DB2, SQL/DS, DDB/4 u.a.).

Ein Problem der relationaler Datenbanken ist ihr Antwortzeitverhalten bei komplexeren Anfragen. Aus
diesem Grund finden sie auch bisher nur in sehr wenigen GIS Einsatz (Beispiel System 9) als Verwaltungs-
systeme fiir Geometriedaten; verstirkt sind sie allerdings vertreten bei der Verwaltung der beschreibenden
Informationen, die eine hohe Ahnlichkeit mit denjenigen Daten besitzen, fiir die das relationale DBMS ent-
worfen wurde. Hier werden vermehrt auch kommerzielle relationale Datenbank-Managementsysteme, die
lauffihig vom PC bis zum Mainframe sind, eingesetzt wie z.B. Oracle.




- Auch hier sei wieder das Beispiel der Polygonverwaltung aufgezeigt (Abbildung 3).
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Abbildung 3 : Beispiel eines relationalen Datenmodells im GIS- Bereich.

2.4 Das objektorientierte Datenmodell

Derzeit sind in der Informatik Forschungen auf dem Gebiet der Erweiterung des relationalen Datenmodells
7u objektorientierten Datenmodellen im Gange. Ziel ist hierbei die Unterstiitzung neuer Datentypen durch
Aufgeben der ersten Normalform, die Unterstiitzung der dazugehérigen Operatoren uad die Implementation
raumbezogener Speicher- und Zugriffsmechanismen [22].

Hinsichtlich der objektorientierten Datenmadelle kann man drei Klassen unterscheiden [8] :
¢ Struktureli objektorientierte Datenmodelle.
e VerhaltensmiBig objektorientierte Datenmodelle.
e Voll objektorientierte Datenmodelle.

Diese unterscheiden sich hinsichtlich der Flexibilitit. Strukturell objekicrientierte Datenmodelle kinnen
komplexe Objekte als ein Atom in der Datenbank behandeln, wobei die Operatoren, die auf diese Objekte
angewendet werden kénnen, vordefiniert sind. Prototypen hierzu sind z.B. DASDBS oder DAMOKLES.
Verhaltensmiiflig objektorientierte Datenmodelle erlanben anwendungsspezifische Datentypen und Operato-
ren, abstrakte Datentypen und Integritéitsbedingungen. Prototyp hierfiir ist VBASE. Voll objektorientierte
Datenmodelle sind strukturetl und verhaltensméfiig objektorientiert. Hier wiren zu nennen POSTGRES
eine Erweiterung von INGRES, ORION u.a. . ,

Zum Verstédndnis des objektorientierten Konzepts seien einige Begriffe erliutert [15]. Ein Objekt besteht
aus einem Datensatz und einer Anzahl von Operationen (methods), die es ausfihren kann. Ein Objekt kann
iiber Kanile {channels) mit anderen Objekten verbunden sein. Diese Verbindungen kénnen vom Typ E:1, Lin
oder m:n sein. Ein Objekt kann nur fiber einen seiner Kanile mit einer Nachricht {message) angesprochen
werden und zu einem Einsaiz seiner Operationen veranlafit werden. Der Benutzer sieht nur die Ausfithrung
nicht die interne Realisierung. Das Objekt ist eine kleine Welt fiir sich, weshalb man auch von der Einkapj
selung (encapsulation) spricht. Jedes Objekt gehért einer Objektklasse an, aus der es durch die Festlegung
bestimmter Attribute entstanden ist. Erst bei Vorliegen aller Attribute wird es zu einem Tndividuum (in-
stance). Durch Vererbung von Eigenschaften (inheritance) kénnen nene Objektklassen gebildet werden. Die
daraus gebildete Unterklasse erbt alle Funktionen und Daten dieser Oberklasse und es kénnen Methoden
umdefiniert und neue ergiinzt werden. Die Vorteile des abjektorientierten Ansatzes liegen klar auf der Hand.
Das Objekt ist flexibel definierbar und éinderbar als Abbild eines Bestandteils der realen Welt; es besitzt ein
Eigenleben und verwaltet seine Daten selbstéindig. Der Nachteil ist allerdings neben der fehlenden bisherigen
Verfiigharkeit solcher Datenbanken deren Antwortzeitverhalten und das rasche Anwachsen von Quellcode,
Rechenaufwand und Speicherbedarf ist extrem. Dennoch wird dieses Modell in Zukunft bedeutend sein. Im
GI3 Bereich gibt es mindestens swei Produkte (TIGRIS von Intergraph und Smallworld GIS von Small-
world), die als weitestgchend objektorientiert bezeichnet werden kénnen.

Auch hier sei wieder das Beispiel der Polygonverwaltung aufgezeigt (Abbildung 4).

Fuokd

1
4
1
s

2
4 6 3
Karte K

Situation Logisches Datenmodell (v * - Beigi)

Abbildung 4 : Beispiel eines objektorientierten Datenmodells im GIS- Bereich.

2.5 Das HyperMedia Konzept

Als neue Entwickiung fiir den Bereich der Datenverwaltung ist das HyperText-Konzept anzusehen [23], wel-
ches auf dem Begriff des semantischen Netzes aufbaut. Semantische Netze sind frei definierte Graphen.
Ein Graph besteht aus Knoten und Kanten, die Knoten untereinander verbinden. Die Knoten sind hierbei
Triiger von Objekten, die Kanten stehen fiir Beziehungen zwischen den Objekten. Bei HyperText sind die
Objekte textuale Informationselemente, wihrend in der Verallgemeinerung, dann als HyperMedia bezeich-
net, auch Komponenten wie Graphik, Sprache, Bilder, Musik und Animation als Objekte integriert sind.
Die Bezeichaung ‘Hyper’ leitet sich davon ab, dafl dieser Graph zur Darstellung von Beziehungen gegebe-
nen Datenbestinden logisch gesehen iibergestiilpt wird. Die Beziehungen werden sowohl innerhalb eines
Dokuments (im Faile von HyperText) als anch zwischen Dokumenten durch maschinen-unterstiitzte Verbin-
dungen (links) realisiert. Somit lassen sich komplexe Datenbestinde und deren Bezichungen separat erfassen.
Fugriffsméglichkeiten sind damit nicht nur diber das Datenmaterial sondern auch fiber die zwischen ihnen
festgelegten Beziehungen méglich. Erste Prototypen von Hypertext gibt es seit Ende der 80 er Jahre wie z.B.
NLS, XANADU. HyperText-Umgebungen sind heute als Produkte verfighar (HyperCard und GUIDE) fiir
Apple Macintosh Computer. Eine Verschmelzung einer Oracle Datenbank mit einem HyperTalk-Programm
anf dern Macintosh im Bereich GIS zeigt Gong [12]. Dieses Konzept wird in Zukunft besonders fir ein
Multimedia-GIS an Bedeutung gewinnen.

3 Technologien kommerzieller Datenbanken

In den folgenden Ausfﬁhrrungen werden einzelne Techniken der relationalen Datenbanken vorgestellt, da diese
in der Praxis die grifite Verbreitung gefunden haben. Diese Techniken finden sich aber auch zum Teil bei
den anderen vorgestellten Datenmodelten.

3.1 Das Transaktionskonzept und der Recovery-Mechanismus im Mehr-
Benutzerbetrieb

Die Datensicherheit in einem relationalen Datenbanksystem wird durch das Transaktionskonzept gewihrlei-
stet. Eine Transaktion ist eine ununterbrechbare Folge vor Datenmanipulationsbefehlen, welche die Daten-
bank von einem logisch konsistenten Zustand in einen neuen logisch konsistenten Zustand #berfilhrt. Kann
ein Eintrag in die Datenbank erfolgreich abgeschlossen werden, so hat sich der Zustand der DB geindert,
kann er nicht erfolgreich ertedigt werden, so wird der Ursprungszustand (ein logisch konsistenter Zustand)
wieder eingesetzt. Damit erklirt sich die hohe Sicherheit der Daten in einem DBMS. Dies gilt fiir alle Grua-
doperationen Binfiigen, Andern, Loschen. Dem Transaktionsparadigma zugrunde liegt das ACID Prinzip
(Atomicity, Consistency, Isolation, Durability), welches besagt, dal} eine Transaktion auf atomarer Basis
ablauft, kensistenten Datenbestand gewihrleistet, isoliert von anderen Transaktionen nur auf die betroffe-




nen Atome wirkt und nach Vellendung in der Auswirkung dauerhaft ist. verschiedene Kategorien von Benutzern, die vom Datenbankadministrator bis zu den individuellen Nutzern
reichen, die jeweils auf ihren Datenbestand wiederum Rechte an andere weitergeben kénnexn.

Zur Unterstiitzung des Transaktionsparadigmas bieten Datenbanken den Recovery Mechanismus (teilweises

UNDO, REDO und globales UNDO, REDO), welcher fiir den Fehlerfall (nicht vollstindig abschlie8bare Hinsichtlich der Datenintegritit differenzieren wir zwischen Entititen- und Referenzintegritat. Entitétenin-
Transaktion oder aber auch beim Systemabsturz) die Datenbank wieder in einen konsistenten Status ver- tegritit wird durch die Forderung erreicht, da8 Primérschiiissel nicht NULL seir diirfen. Referenzintegritit
setzt, Hierzu werden Protokolle (log-Files) iiber die Transaktionen gefiihrt. erreicht man dadaurch, daB Fremdschliissel entweder zu Primérschliisseln passen oder NULL sein miissen.

Selbstverstindlich gelten diese Konzepte auch fiir den Mehr-Benutzerbetrieb, Der gleichzeitige Zugriff auf : 3.5 Sichten auf ein DBMS

Daten durch mehrere Benutzer wird durch Sperren zum Lesen und Schreiben sichergestellt.
Die Basistabellen einer relationalen Datenbank sind physikalisch existent. Demgegeniiber kinnen Sichten

: Views, virtuelle Tabellen} aus den Basisrelationen abgeleitet werden, die nicht explizit gespeichert, sondern
3.2 Die Datenbanksprache : Enittels einer Berechnungsvorschrift im Systemkatalog definiert sind und beim Zugriff jeweils neu erzeugt wird.
Die Kommunikation mit einer Datenbank aus Nutzersicht geséhieht durch Applikationen oder mit einer : Dies erlaubt verschiedenen Benutzer sich von demselben Datenbestand eine der eigenen Problemstelung
Standarddatenbanksprache, Fiir relationale Datenbanken existieren standardisierte Abfragesprachen wie : angepasste Sicht auf die Daten zu verschaffen, allerdings mit Leistl_llngseinbuﬁen. Auf diesen Sichten kann
SQL, QBE, QUEL usw., von deren SQL .die weiteste Verbreitung gefunden hat. SQL (Structured Query wiederum mit normalen DML- Befehlen (mit Einschrinkungen bei Anderungen) gearbeitet werden.
Language) ist eine standardisierte Datenbanksprache (ANSI X.3.135-1986, ISO/TC97/5C21/WGQ3N117) fiir . :

relationale Datenbanken vom PC bis zum Mainframe [1]. SQL ist sowohl eine interaktive Abfragesprache 3.6 Die Layerarchitektur eines DBMS

als auch eine Datenbankprogrammiersprache; es beinhaltet eine
Ein Datenbanksystem gliedert sich in verschiedene Layer. Auf der obersten Ebene sieht man die logische

s DDL (Data Definition Language} zur Definition realer und virtueller Tabellen (Befehl : CREATE), Datenstruktur (die Relationen, Sichten und Tupel), die mit der Abfragesprache (SQL) bedient werden.
. . . . Darunter liegen die logischen Zugriffspfade gefolgt von den Speicherstrukturen wie B*-Béumen und Hashing-
¢ DML (Data Manipulation Language) zum Datencintrag, sur Abfrage und Verinderung von Daten Tabellen., Speicherplatznah sind dasn die Seiten- und Blockznordnungsstrukiuren. Zwischen physikalischem
(Befehle : INSERT, SELECT, UPDATE, DELETE), Permanentspeicherplatz und dem DBMS befindet sich oftmals noch ein Datenbankpuffer {Cache), in dem
DCL {Data Contrel Language) zur Festlegung der Transaktionseinheiten und Sperren (Befehle : COM- -einmal von dem Sptsicher-gele'sene Inform:a.tion‘be"ha.lten- wird. Die perma,neni.:e Datens‘peicherun% gesc}_lieht
MIT, ROLLBACK), . irgendwann auch wieder in Files (Daten in Primirdateien, I}1dexﬁ oder Zugriffspfade in Sekundérdateien),
: bleibt aber vor dem Nutzer versteckt und ist nach DBMS-Kriterien strukturiert und von System wu System
Einbinduag in eine Programmiersprache wie Fortran, C, PASCAL (Befehle : EXEC SQL, DECLARE, : sehr verschieden. Diese Layerarchitektur unterscheidet DBMS wesentlich von der Datelenverwaltung, bei
OPEN, FETCH, EXECUTE, CLOSE), : der Daten nach Applikations- oder Programmgesicktspunkten abgelegt sind und somit simtliche Layer (and

damit der Vorteil der Abschirmun d Datenunabhéngigkeit) dazwischen entfallen.
DBA (Data Base Administrator), der die Verteilung der Daten {iberwacht, Arik cer vorlel der 5 g find Laten gigheit) da

DBMS (Data Base Management System), das den Zugriff auf die Daten kontrolliert und 3.7 Die Datenbankwerkzeuge

¢ Standarddatentypen (Character, Integer, Float usw.). . Datenbank-Managementsysteme bieten heute neben dem eigentlichen Datenverwaltungssysiem eine Vielzahl
. . - . : von Werkzeugen, die den Datenbestand in die Arbeitsplatzumgebung integrieren sollen. Hierzu gehéren -
¢ Built In Funktionen (Count, Minimum, Maximum, Average usw.}. beispiethaft am Produkt Oracle gezeigt - Werkzeuge zur

Selbstverstéindlich bietet jedes Diatenbanksystem auch sogenannie low level Interfaces zur Datenbank, die ; : e Erstellung von Menus und Masken fiir die Dateneingabe (SQL*Menus, SQL*Forms),
Funktionsaufrufen in der entsprechenden Programmiersprache entsprechen.

o Erméglichung der Biirokommunikation (Oracle*Mail),

QBE (Query by example) ist eine graphisch orientierte Sprache, bei der der Benutzer ein Beispiel seines
gewiinschten Ergebnisses direkt interaktiv in den Tabellen am Bildschirm markiert. QUEL ist die Daten-
banksprache von Ingres, die sich an einigen Stellen deutlich von SQL unterscheidet. ¢ Integration in ein Netzwerk {SQL*Net)

¢ Unterstiitzung der Softwareentwicklung (CASE*Dictionary),

3.3 Der Systemkatalog o und andere (SQL*Graph, SQL*Report, SQL*Plus, EASY*SQL, SQL*QMX, SQL*CALC usw.)
Jede relationale Datenbank beinhaltet einen Systemkatalog. Das ist eine Systemdatenbank mit detaillierten
Informationen iiber alle Datenbankobjekte, also die Basistabellen, Sichten, Tndizes, Benutzer, Authoriste-
rungen usw. Dieser Systemkatalog wird vom DBMS selbst fiir die interne Verwaltung und vom Anwender .
verwendet, um Informationen zur Struktur der Datenbank zu erhalten. Der Systemkatalog besteht aus einer : 4.1 Standard- versus Nicht-Standardanwendungen von DBMS
gden'xg‘ebv‘;ln Tabellen, die mit den Standarc‘lbefehlen'(Z-B- 'SQL-Anweisungen) bedient werden. Anderungen Die Verwaltung raumbezogener Daten stellt aus der Sicht der Informatik eine Nichtstandard- Anwendung von
er Tabellenstruktur des Systemkatalogs sind allerdings nicht erlaubt, Datenbankmanagementsystemen dar. In diesem Kapitel wird die Begriindung fiir diese Aussage gegeben und
Methoden aufgezeigt, wie sich mit Standard DBMS dennoch raumbezogene Daten verwalten lassen oder auf
3.4 Zugriffsrechte und Datenintegrisit welche Methoden der Datenspeicherung und des Datenzugriffs die in Zukunft su erwartenden DBMS fiir
CAD- und GIS- Anwendungen aufbauen. Veranschaulichen wir uns einmal die wesentlichen Anwendungen

Im Systemkatalog werden auch die Zugriffsrechte {Lesen, Einfiigen, Lschen und Verfindern) anf die Daten- und die Unterschiede zwischen Standard- (SA) und Nicht-Standard-Anwendungen (NSA) vonr DBMS.
bank (Tabellendefinition und Datenbestand) verwaltet. Im Gegensatz zu Dateiensystemen sind bei relatio-

nalen Datenbanken eine Vielzahl von Zugriffsberechtigungen méglich, die vom globalen Lesen und Verindern
bis hin zu sehr lokalen, d.h. Berechtigungen auf einzelne Attribute, Zugriffen reichen. Das DBMS kennt

4 Zur speziellen Problematik raumbezogener Daten
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‘dardanwendiunger von DBMS sind #u sehen in der Verwaltung administrativer Informationen (Personal-,
- und Kundenwesen usw.}, in der Materialbestellung und der Produktion (Stiicklistenerstellung, Be-
tandakontrolle, Maschinenbelegungsverwaltung etc.), wohingegen als Nichtstandardanwendungen u.a, CAD
15id’ GIS betrachtet werden. Die wesentlichen Unterschiede sind

Standardanwenduangen Nichtstandardanwendungen

Feste Anzahl Attribute/Objekt
Einfach strukturierte Daten Komplexe Datenstrukturen
FEindimensionale Schliissel Mehrdimensionale Schliissel
Vorhersagharkeit der Liénge von Attributen | Variabilitit der Linge von Attributen

Variable Anzahl Attribute/Objekt

und Tupeln und Tupeln

Exakter Match Unsicherer Match

Einige logische Verkniipfungen Vielfache logische Verkn#ipfungen
Leichte Operatoren Komplexe Operatoren

Kurze, unteilbare Transaktionen auf Lange Transaktionen auf

wenige Entititen viele Entititen

Diese Unterschiede seien etwas weiter ausgefiihrt.

Ein Objekt im Sinne des GIS ist ein Gebiude, eine Strafe etc., das sich datenbanktechnisch aus einer Viel-
zahl von atomaren Eintriigen wusammensetat, bedeutungsvoll und logisch konsistent aber erst nach dem
kompletten Eintrag aller Atome ist. Demgegeniiber ist ein Objekt in der SA durch eine feste Anzahl von
Attributen definiert wie 2.B. eine Kontonummer oder der Kontostand., Damit ist auch die Struktur der
Daten in Standardanwendungen wesentiich einfacher und kann direkt auf die vom DBMS usnterstiitzten Da-
tentypen abgebildet werden, Punkte, Linien und Polygone als GIS Objekte miissen dagegen erst in atomare
Eintrage aufgeldst werden. In Standardanwendungen basiert die Auswahl von Daten auf einemn Schliisselele-
ment (wie z.B. der Kontonummer). In raumbezogenen Informationssystemen geht der Schliissel mindestens
iiber zwei Gréfien, nimlick x und y, bei linien- oder flichenhaften Objekten {iber mehr als zwei. Jedes
Record in Standardanwendungen hat eine feste Lange und Format, wihrend dies fiir NSA nicht gilt. Eine
Linie setzt sich aus mehreren Punkten zusammen, die z.T. abhingig von der Datenquelle unterschiedliche
Aufldsung der Koordinaten besitzen. Eine Anfrage in einem DBMS beruht auf dem exakten Match. In
GIS Problemen ist wegen der Unsicherheit der Koordinaten der exakte Match nie gegeben. Eine Linie be-
steht aus einem Satz von Punkten, ein Polygon kann aus einer Vielzah! von Linien zZusammengesetzt sein,
Solche logischen Verkniipfungen fiihren durch die Normalformforderungen bei DBMS zur starken Aufsplit-
tung in viele Tabellen. Die Konsistenz der logischen Verkniipfungen muf das GIS gewihrleisten, Einfiigen,
Verliadern und Léschen sind Standardoperationen in DBMS. Auf diesen aufbauend miissen fiir raumbezogene
Daten eine Vielzahl wesentlich komplexerer Operationen aufsetzen (Clipping, Schneiden, Polygonbildung,
Einschlufl, Ausschluf). Fine typische Transaktion ist sehr kurz, z B wird nur der gegenwirtige Kontenstand
geindert. Dagegen sind Transaktionen in GIS Jang, da der Datenbestand (zB. die Polygone) nach einer Ak-

tion (Verdndern, Léschen ..) wieder konsistent hergestellt werden mufi, Es gibt noch weitere Unterschiede,
auf die hier nicht eingegangen werden soll.

4.2 Forschungsarbeiten im Datenbankbereich

Aus obengenannten Griinden gibt es seit einiger Zeit Forschungen auf dem Gebiet der Compaterwissenschaf-
ten gur Erweiterung der ldassischen Konzepte fiir DBMS hinsichtlich den Erfordernissen von raumbegogenen
Daten. Die Verwaltung dieser Daten ist awch fir die Informatik interessant, da hier das grofie Gebiet CAD
neben dem noch lkleinen Gebiet GIS lockt. Diese Ansitze, die zum Teil bereits uster dem Stichwort Objek-
torientierte Datenbanken angedeutet wurden, sollen nun detaillerter ausgefithrt werden.

4.2.1 Komplexere Datentypen und Operationen

Relationale Datenbanken unterstiitzen zur Zeit nur wenige atomare Standarddatentypen. Bei der Verar-
beitung geometrischer Zusammenh#nge werden allerdings komplexere Datentypen bendtigt; dies sind z.B.
Punkte, Linien und Flichen. Ein bekannter Ansatz zur Realisierung solcher komplexer Datentypen ist das
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NF2-Modell (non first normal form}, bei dem das Atomaritétsprinzip aufgehoben ist, d.h. Attrib.uteinti:éige
kénnen nun mehrere Werte (ein Punkt bestehend aus Ideatiﬁka:tor, X, y und z) unf sogar ganze, hierarchisch
untergeordnete Relationen (ein Linienstiick bestchend aus zwei Pnnk.tert) sein. Fur diese neuen DatentyPen
reichen aber die drei Grundoperationen relationaler Datenmodelle (Einfiigen, Losc?eﬁ und Verande}"n} mcilt
aus. Nen zu definierende Operatoren kénnten neben den Einflige-, Lésch- und Vflzranderun'gsopera.tionen fiir
diese hiherwertigen Operationen z.B. Abstandsberechnung (]?ISTANCE), Schmttpm}ktb.ﬁdung ({N}’ITERS-
ECT), Nachbarschaftsabfragen (NEXT_T0), Bereichsentscheidungen {CLIPPING) bis hin zu Flichenver-
schneidungen (OVERLAY) sein.

4.2.2 Raumbezogene Speicher- und Zugriffsmechanismen

Tm Laufe der Nutzung von Datenbanksystemen fiir ra,umbezog.ene 'Da,ten hab en sich versr:hiedene h:ergig Isleé
eignete spezielle Speicher- und Zugriffsstrukturen entwickelt, die blshm: allerdings noch mchtﬂvon d'en %
direkt unterstiitzt werden sondern noch vom raumbezogenen Informaf._lonssystem se!bst. Z lose_n sind. r(slste
Bestrebungen der Integration in DBMS fiir GIS sind allerdings zur Zeit zu sc:lhen [2] Die Erweiterungen ‘Ell;
eindimensionalen Schliisselzugriffe haben zu vielen Lésungsvorschiigen gefijhrt. Einen neueren Uberblic
gibt Génther [13}.

Vielen Anséitzen gemeinsam ist die Vereinfachung der Geometrie der in der realen Wellt vorkommepden (?b-
jekte nur fiir die Zwecke der Speicherung und des Zugriffes. Hat man a.nha..nd der Vfarf:mfa.c!r}ten Ob_]ek.il’.e cine
Liste von Kandidaten fiir weitere Untersuchungen erhalten, so werfien dles:e deta.lll}ert fmt der ta.tsa.c}}clhch
abgespeicherten Objekigeometrie behandelt. Durch die Approximation vereinfacht sich die Suchefn;x:}; oc{n-
plizierten Objekten von der Dimension n = 2*m {mit m = Anzahl der Begrenzyngspunkte}. auf 2, 3 o -zr
4 dimensionale Zugriffsschliissel. Tm einfachsten Fall wird ein ausgedehntes Objeké dur'ch einen Ze‘ntrcu -
punkt approximiert (n=2). Wird diesem noch ein Radius mitgegeb(-:n, d.er das ganze F)b_]ekt umschl-xeﬁt,_so
ist n=3. Das kleinste objektumschlieBende, achsparallele Rechteck ist eine 4: dimensionale Approximation
eines Objekies. Hoherdimensionale Approximationen sind durch Zellen méglich [14].

Verschiedene raumbezogene Zugriffsmechanismen sollen hier nur genannt werden. Dabei beschrinkt sich die
Auflistung auf solche, die auch im GIS-Bereich vertreten sind.

o Rasterzelleneinteilung, wie sie im System Phocus von Zeiss verwendet wird.
» Quad-trees (4 Nachfolger je Kuoten), die in SICAD von Siemens Anwendung finden [21].
o Gridfife [19], der in Infocam von Kern genutzt wird.

s R-Baum [16}, der in System 9 von Prime Wild GIS AG als Suchstrategie eingesetzt wird.

Gegenwartige Datenbankforschung zur Unterstiitzung raumbeszogener Zugriffs- und Speichermethoden kon-
zentrieren sich im wesentlichen auf den Gridfile und den R-Baum.

4.2.3 Erweiterungen der Datenbanksprachen

Die Standard-Datenbanksprachen wie SQL und QBE haben ihre Schwierigkeiten mit réi.umlic.hen Daten. Sie
arbeiten nur auf Atombasis mit Standarddatentypen; Punkt, Linie oder Polygon sind aus diesen atomaren
Datentypen zusammenzusctzen, Riumliche Operationen und Begiehungen wie Abstandsberechnungen und
Nachbarschaiten sind unbekannt.

Von verschiedenen Seiten werden daher raumbezogene Erweiterungen von S5QL gefo.rdert und Konzepte
hierfiir erarbeitet. Zu nennen sind hier PSQL [20], KGIS 5QL [17], TI(?‘rRIS- SQL ‘(dle Da,texlllba.nkspra.che
des Intergraph Produkts TIGRIS), SDQL/SEQL [10] w.v.a.. Gerfxeinsa.m 151% diesen dte Un.terstutzung raum-
bezogener Objekte (Punkte, Linien, Polygone, Fenster usw.), die Integration von ral}mhchen Opera.tlctnen
(Abstandsberechnungen, Schnittberechnung, Clippen, Overlay usw.}. Jede SQL—Erwmtemns hat allerdings
die Problematik, die gewiinschte Funkticnalitét innerhalb des generellen SQL Konzepts zu bieten.

Als Alternative zum erweiterten SQL gibt es auch Vorschlige filr ranmbezogene Abfra.gesprache{a wie zB
MAPQUERY [11}, LOBSTER [9], die direkt auf die Problematik raumbezogener Daten zugeschnitten sind.
Diesen fehlt allerdings die Unterstiitzung durch kommerzielle Datenbanksysteme.




5 Aﬁ_'_sbliék’ in die Zukunft

‘Anforderungen an die Leistungsfihigkeit von Datenbanken wachsen enorm. Zudem bewegen sich be-
stimmte aktuelle Forschungsgebiete gegenwirtig aufeinander zu, so daff in Zukunft Datenbanken erhéhte
Bedeutung zukonuni. Diese Datenbanken werden neben den in diesem Beitrag beschriebenen Daten auch
noch Volitexte, Bilder, digitalisierte Tonbilder, Wissen, Methoden, Erkisirungen und shnliches verwalten und
damit Kompoenerten von Expertensystemen werden. Datenbanken werden in Zukunft ihren Datenbestand
verteilt verwalten. Die Daten werden auf mehrere Datenbanken aufgesplittet, die anf heterogenen Rechnern
durch ein Netawerk verbunden residieren.
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THE COMPUTERIZED CADASTRAL MAP

s e s

A RECEIVING STRUCTURE AND A REVISION METHOD TO TURN
THE NAPOLEORIC MAP INTO A DIGITAL LAND MAP

Bruno Brixy

France

Abstract : The french Cadastre has launched an
important cadastral map computerization plan which 1s called
Computerized Cadastral Map (PCI in french). While this project
started, local authorities and utility companies have locally
already digitized cadastral maps for their own needs.

From the very begloning, those works have been
monitored by the Direction générale des Impdts (DGI) to which the
Cadastre belongs. For this purpose, a legal, technical and
financial framework was designed to check and stamp the digital
data capture in order to ensure the PCI supply.

In that way, two converging actions have already
beginning: one , inside the DGI, aims to equip gradually its
offices with a wmodern tool for cadastral map production and
management, the other outside the DGI but tightly coordinated and
controled by it, intends to ensure an accurate information digital
capture, i
The maln issue of data quality was discussed very
often as many during the negoclations between the DGI and
cadastral map users as through the reflections which contributed
to the working out of the PCI project.

For the french Cadastre, the purpose 1s to avoid any
alteration of the map accuracy caused by digital capture and to
use for the best the pew ressources of technology to improve its
quality,




-Qmp_terlzed cadastral map

"A receiving structure and a revision method to turn
the napolecnic map into a digital land map".

In France, the Cadastre is part of the "Direction
générale des Impots (DGI)" which belongs to the Ministry of
Economy. Its main mission is %o register land properties and to
fix the rate value of plots and houses in order to calculate land
taxes.

For this purpose, it has to manage a considerable
amount of data.

In this way, regarding graphical data, the cartography
of the French territory requires 560 000 cadastral maps describing
100 millions of plots distributed among 36 000 municipalities. The
cadastre also manages 35 millions accounts of landowners and
36 millions of properties.

Today, the cadastral map has become one of the main
data source for Land Information Systems (LIS). Thereby, the
demand of digital data increased especially from local authorities
and utility companies.

In other respects, since 1990, the management of
alphanumeric cadastral data has been computerized all over the
country. The system used is called MAJIC 2 (Mise A Jour des
Informations Cadastrales).

These two factors led the DGI +to modernize the
management of the cadastral map.

The DGI undertakes two kinds of action :

- one external action aimed towards map users in order
to meet their demand of digital data ;

- one internal action which aims to provide the DGI
with a modern tool of map management.

Regarding the external action, the Cadastre alone
can’t bear the digital capture’s cost, so, the DGI defined the
principles related to the capture and the updating of graphical
cadastral data integrated into local authorities’ Land Information
System (LIS).

The finality of such an approach is especially te
allow the recuperation of cadastral data digitized by local
authorities, as soon as the DGI will be equipped with its own
management system.

Henceforward, any organization who wants to digitize
cadastral maps has to sign with the DGI an agreement that lays
down the legal and technical framework of data capture procedure.
It is based on the following principles :

- any reproduction of the cadastral map, including
digitizing, must be before hand allowed by the DGI,
in virtue of the copyright of the French State on
the cadastral documents ;

the digitizing of the map must be in conformity with
the norms of capture defined by the DGI ;

the DGI receives a copy of the digital data files ;

the updating of the map, just as the distribution of
purely cadastral products are within the exclusive
competence of the DGI.

Furthermore, a naticnal agreement was signed on the
third of june 1991 between the DGI and three big utility
companies : Electricité de France(EDF), Gaz de France (GDF) and
France Télécom. This agreement takes into account the specific
needs of the utility companies,

The digitized background map these companies carry out
is limited to some information of the cadastral map including
esgentially street segments and buildings.

The aim followed is to create a dynamic for the
digitizing of the cadastral map. As a matter of fact, the
constitution of files even incomplete is likely to encourage the
exhaustive digitizing of the map either by other users or by the
DGI.

This effort of the DGI to coordinate and supervise
digitizing works is completed by national talks initiated by the
DGI with all the organizations concerned by the computerization of
the cadastral map.

The aim of this action is to reach an agreement on the
general principles related to the digitizing of the maps (
homogeneity and quality of the works, non dispersion of public
money,...J.

On the €th of june 1991, the text of a protocol was
agreed, It will be officially signed in the autumn of this year.




<k About the internal action, a parallel task has been
. It consists of :

- on the cone hand, modernizing the ouput of new maps;

- on the other hand, providing the DGI with a
management and distribution system for the cadastral
map (the name of this project in French is PCI: Plan

Cadastral Informatisé which means computerized

cadastral map).

After this long preamble, I mean to set out the trends
and the technical choices induced by this policy of modernisation.

Two fields must be distinguished : on one hand the
constitution of the PCI on the other hand, its management.

I - THE CONSTITUTION OF THE PCI

The PCI %o come will be mainly supplied by the
digitizing of existing maps. However, processes and technics
related to the remaking of the map must be necessarily adjusted to
the new standard of output.

A - The digitizing of existing maps

It’s a considerable work. As a matter of fact, the
digital capture of b60 000 drawings requires a very important
financial support and a long period of time. It can only be done
on the grounds of a shared effort between t%the concerned
organisations.

On a technical peoint of view, the digitizing of the
cadastral map raises manifold problems. Among these, two have been
particularly studied. Practical solutions have been found and
deserve to be set out.

It concerns the assembling of cadastral sheets and the
checking of digitizing works.

1. The assembling of cadastral sheets

The problem comes here from the lack of
homogeneousness among cadastral sheets.

The napoleonic map, created beetween 1807 and 1850 has
been renovated on and after 1930. Different ways have been used to
realize this process, according to the importance of the revision
work.

The present maps resulting from this huge work are
arranged in two categories :

- non regular cadastral maps renovated only by a
simple revision of the napolecnic map;

- regular cadastral maps renovated by a new survey
based on a cadastral triangulation.

The former (565 % of +the whole sheets) have the
particularity and the inceonvenience not to be Lambert grid map
(the Lambert projection is +the French national system of
projection). :

The digitizing and assembling of these sheets require
a sufficient number of points known in the Lambert system.

To carry out the adjustment of these sheets, one of
the solutions is to survey by terrestrial or photogrammetric
methods a set of points at the rate of at least five points per
sheet. But such a method is extremely heavy to implement.

The procedure used by the French Cadastre doesn’t need
any field survey or aerial photography. It is based on the
utilization of a block adjustment program.

Hence, the area covered by non system-related maps is
treated as a photogrammetric block where each sheet is assimilated
to a stereomodel. The control points are taken among the crosses
of the system-related maps located arcund the block.

Tie points are identified and numbered on the limits
of the sheets. Afterwards, they are digitized 1like the control
peints in an independant system for each sheet. The process of
these data is done the same way than for an aerotriangulation work
and so gives the possibility to obtain the Lambert coordinates of
the tie points.

The method was tested all over a "departement" covered
with 2 500 sheets which comprises 56 % of non system-related maps.
The results were very satisfactory,

This technigque presents four advantages

- its cheapness if compared to the cost of methods
based on ground survey techniques ;

- an homogeneous result for the whole block of
sheets ;

~ the uge of an existing program which avoid any
research and development for a specific tool;

- an adjustment of sheets” scale having original
default.




Tt will be widely used when utility companies will
begin digital capture on large areas.

The assembling of the sheets discloses the problem of
the sheet-edges matching.

To resorb these differences, sheet limits must be
redrawn. But such a modification can be done only if measured
deviations are within a tolerance. If not, the two discordant
boundaries remain unchanged until the area 1s resurveyed. However,
the second instance should remain marginal. As a matter of fact,
the sheet limits are more often center line of roads or rivers
pertaining to the mnon surveyed property. In this case, the
differences can be eliminated by modifying the shape of the non
surveyed property without altering the limits of the parcels on
the wayside.

In that way, it would be possible to ensure the
geographical continuity of the computerized cadastral map from the
very beginning of its constitution.

2. Checking of digital data capture

It is one of the main questions regarding digital data
capture.

] ) The checking aims to guarantee the conformity of
digitized data with the original graphic map. It comprises two
kind of operatiocns

- content checking ;

- accuracy checking.

The content checking is systematic.

Its purpose is to verify that all the map information
is wholly captured. The procedure consists in comparing an output
drawing generated at the end of the data capture with the original
graphic map.

The precision checking is carried out on a randem

basis.

For each map, the verification begins with the
checking of the results of the sheet adjustment to the Lambert
reference system. It must be absolutely executed through a plane
similarity transformation with overdetermination (the sccalled
Helmert adjustment} which doean’t warp the drawing geometry.

The determination of the transformation parameters
requires a minimum of five control points per sheet. For each of
them, the calculation provides a deviation which is compared to a

tolerance.

1f the adjustement is accurate, the supervisor
digitizes a sample of hundred points homogeneously distributed on
the sheet. For this purpose, the control points chosen for the
first digital capture are taken again.

Coordinates provided by this digital capture allow an
assessment of the accuracy of the initial digitizing. The position
deviations of each point are compared to a tolerance as well as
their root mean square error.

If the data capture norms are respected, 2 conformity
label to the cadastral map is alloted to the checked product.

This procedure is widely used today to check data
capture works realised by local authorities bound to the DGI by an
agreement. The convertion into digital form is most often obtained
by hand digitizing. So, human error is unavoidable and requires a
strict checking of the results.

B - The output of new maps (rehandling)

Every year, the Cadastre remakes maps over about 1 000
square kms . In France, these works are called "remaniement" that

means rehandling.

An important part of new maps also comes from rural
regrouping that concerns 3000 square kms every year.

The DGI four photogrammetry shops, equipped with 13
analog stereoplotters and 3 analytical ones, yield on an average
half of the rehandling production. The left part is coming from

private companies.

To produce cadastral maps -in digital form, the
computerization of the production line is on the way.

A first satep has been accomplished with the
implementation of the computer aided restitution in all the shops
during the first semester of 1991. In practice, the operation
consisted in connecting each analog stereoplotter with a computer
through an interface made by a private company. The Cadastre
designed and developed the restitution software.

The new configuration provides an increase in
productivity and more confort to the operators.

The second step concerns the editing stage. As a
matter of fact, the product of restitution is only a rough draft
of cadastral map. It must be completed with data coming from field

measures.




The Cadastre will soon purchase a

T package adapted to
E?e ;peczflzfty of cadastral editing. It will be used %o dzaw the
inal map by modifying the stereodraft on th

interactive process. ? ° screen through

Thiz tool would be install in the 44 1local

brigades by the year of 1992 and would all ocal 1land
o 3 x

data for the supply of the PCI. W an output of digital

IT - THE PCI MANAGEMENT SYSTEM

The PCI plan has been studied since 1088 i

; . This year
one _has decided to start a consultation process in orde£y to
acquire a software that should be adapted to the management
regulations of the French Cadastre.

The choice of a system has not
) yet been made. However,
the basic trends of the project have been already done.

They take intoe account technolo
‘ . gy development d
would permit to improve the metric quality of éie map. P °

The system is based on a decentrali i

ized architectur
each one of the 314 Cadastre offices is equipped with as
autonomous hardware configuration.

A - Organdzation amd structure of data

The management and dissemination syst i
three main fonctions : yetem must fulrild

- the Fevision of the map from the documents
es?abllshed by <ivil servants of the Cadastre and
private surveyors ;

- the dissemination of informations to the users by
data consultation and production of files’copies ;

- the recupe?ation of structured data coming either
from the digitizing of the existing cadastral maps
or from the production of new maps.

An exchange format founded on the f
. rench norm EDIGE
will allow exchanges between the system and its environment. °

The PCI management system is based on a topological

structure,

o The graphical obkjects of the

(m?nlslpalities, sections which are municipality diizgzzﬁzalplozzp
bu%ldlngs and so on ...) are divided in three types of’gra hié
obJects.: punctual, linear or zonal. The latter are described 5ith
topological primitives {node, string, face).

The choice of a topological sitructure allows a fine
and coherent description of relations between objects.

According to this model of structuration, the limit
shared by two parcels is recorded only one time. The absence of
redundance leads to a reduction of the updating operations.

But such a choice results also from the necessity for
the DGI to meet an increasing demand coming from local

authorities.

As 2 matter of fact, the adoption of a less advanced
structure, like the "spaghetti" one for example, would have
inevitably generated difficulties for the updating of LIS with a
topological structure.

As generally speaking, facing the evolution of the
systems and the development of the topogical model among thenm, the
DGI had to modernize its management in a way compatible with its
national role of geographical data producer.

Regarding the data logical organization, %wo points
deserve to be underlined.

Oon one hand, the Dbasic logical unit is the
municipality. In France, the existence of 36 000 municipalities
involves a very fine administrative cutting out of the territery.

Therefore, the adoption of the municipality as logical
base within the computerized cadastral map allows a reduction of
the consultation time and permits a coherent tie with the MAJIC 2
system which is used to manage the alphanumeric data. It also
simplifies the management of municipality boundaries.

On the other hand, within each base, data are
distributed among six levels :

Level 1 : "Cadastre”.

It is the set formed with actual cadastral entities
{municipalities, sections. plots, buildings, fiscal subdivisions)
and triangulation points.

Tevel 2 : "road system”.

revel 3 - "topographical details”.

Tevel 4 : "verification”.

Tt's a duplication of level 1 for the areas where

updating must be done. It constitutes a temporary stage of the map
mtil it is integrated into the level 1 through an interactive or

automatic mode.



: ﬁéﬁei 5 : "demarcation maps and land swrveying

Level 6 : "temporary”.

It receives the maps coming from the constitution
system. This level takes the place of the cadastre level if
existing :

- after validation of the rehandling or the regrouping
within MAJIC 2 ;

- after processing of the dlscordances between MAJIC 2
and the PCI in any case.

The first three levels are the "receiving" levels of
the graphical data coming from the cadastral map. It is necessary
to know that the computerization of the map will not come with any
enrichment of the managed informations.

The levels 4 and 6 are "transit" levels where data
agsigned to updating, revision or constitution of the PCI are
checked.

The level 5 constitutes an innovation compared with
the conventional hand management of the map.

Its finality is made clear in the following paragraph,

B -~ A system which allows an improvement of the metric
gquality of data

I already mentioned the unequal metric quality of the
cadastral map and the important mass formed by non regular maps.

For the wupdating of +these maps it's sometimes
necessary to warp the surveying documents to get the change into
the cadastral map. Awaiting for a complete rehandling of non
regular cadastral maps, this practice remains the only acceptable

procedure to update the map under the present hand management
mode.

The computerization and the organisation of data into
different levels offer a technical opportunity to preserve the
metric integrity of accurate surveying documents and to update in
the same time the cadastral map.

Surveying documents, which are established from either
land surveying maps or demarcation maps are applied in the
existing map to the level 1 by the implementation of ad justment
algorithms, but their data are also recorded on the level 5
without the least metric alteration,

By this procedure, it becomes possible to constitute
progressively by aggregation of updating informations a new
cadastral map of better quality.
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@g. dintroduction

Contrary to my workshop presentation, which only deals with certain topics,
this paper will give a more extensive overview on the cartographic activities
and developments of the Dutch Cadastral Service.
The following subjects will be discussed:
1. Cadastral cartographic products
2. Cadastral map-renovation
3. LKI-system (automation in geodesy and cartography)}
3.1 definition and objectives
3.2 processes and data flow
3.3 data-structure
3.4 storage structure
3.5 attributes
4. Transport and exchange of cartographic data
5. Comments on the national standard data exchange format SUF2
6. Updating—proéess LXI and delivery of changes

7. TFuture development in data-exchange

The Dutch LKI-system (Cadastral LIS) became operational in 1988. Every year
several parts of the system are improved, new applications are developed and
softvare-releases are implemented.

The main goal of this LIS is to create a computerized environment for buil-
ding up and maintaining a national cartographic database for both internal
and external use.

Two large scale map-series with national coverage are digitally stored.



cadastral carteographic products

The most important cadastral target, of course, is the conversion of all

cadastral maps into digital form (LKI-database).

In total we face an analogue-digital conversion of some 30 te 40 thousand

maps, of which 50% is related to the national coordinate system (triangula-

tion network), mostly in build-up areas and in areas where land conselidation

projects were carried out.

The remaining maps are still in local reference systems.

All remaining local oriented maps also have to be renewed and geometrically

improved [1].

This means that they have to be converted or transformed to the national

triangulation network.

These activities are carried out within the LKI-enviromment in stead of using

existing analogue methods of map-renewal [2].

S0 far, about 7 to 10% of the cadastral map is converted to LXI.

The cadastral map is in a continuous updating process.

The geometrical quality of the map is 0.2 mm multiplied by the map scale, so

in general this means 20 cm in build-up or urban areas and approximately 40

cm in rural or agricultural areas. Ve also maintain these quality-demands

once the analogue maps are converted to the LKI-database.

During the constant updating of the digital map, the geometric accuracy will

be improved by using automated adjustment techniques.

The second map which is stored in LKY, is the Large Scale Topographic Base-
Map of the Netherlands (abbreviated in Dutch as GBEN).

Since 1988 the manufacturing of this map is a fully digital production-

process {photogrammetry and field completion).

Currently approximately 40% of the Netherlands is covered, of which more then

half is digitally available.

Once the GBKN is produced, the continuous activity of keeping the map up to

date starts.

It is important to establish an adequate and lasting system for the mainte-

nance and actualization of the GBKN; not only a technical problem but first

and foremost an organizational and economical issue.

The need for high-quality and up-to-date topographic information is different
for every user of the map.

How up-to-date the information should be, strongly depends on the individual
needs and applications of each user.

For instance, a utility-company needs an extremely high topographic actuality
in developing areas, because they have to plan a new or extended service
network for the distribution of gas or electricity.

In fact, in this case the GBKN can never be up-to-date encugh, because the
new topography is still in a planning stage.

They need possibilities to convert topegraphic planning information into the
GBKN, in order to comnect their new pipe- and cable network to houses, yet to
be build.

On the other hand other users have GIS-applications for which a 2 te 5 year

update-level is more than sufficient.

Due to the discrepancy in these demands these kind of problems can never be
solved completely.

Therefore the use of a national GBKN has more significance in the field of
geometric co-ordination, and can be compared to the mational triangulation
network as a more detailed second level of co-ordination.

When all users use the same topographic base-information to connect vith
their own applications, it is understandable that the specific user-related
information from different users is better tuned (identical reference).

At the very least, one can carry out physical terrain-activities more cost-
effective and the chances for damages to pipes and cables can be diminished.
0f course, it is mecessary to have an organized enviromment, for instance an
information centre for pipes and cables, to obtain this information.

The availability of a GBEN is of vital importance.

In the Netherlands such regional information centres are established.

They provide the necessary information about utility-companies, who in turn

can deliver geometric information on their utility-networks.




2. cadastral map-renovation

The Dutch Cadastre is both producer dnd user of the GBKN.

The main benefit of the GBKN emanates from the coordination-function of the

map.

Using the GEKN, the conversion or transformation of all the leocal cadastral

maps to the national triangulation network will be carried out [1][2].

At the same time the geometric quality of the cadastral map is improved.

The process used, can best be described as a graphical renovation process.

There are a number of steps to be taken in the conversion process:

- first the cadastral map is re-scaled to the scale of the GBKN and placed in
overlay on the GBKN;

- then the cadastral boundaries are geometrically compared with corresponding
topographic objects (topological confrontation};
Decisions have to be made regarding the compatibility of a cadastral
boundary and a topographic object. If so, they are declared identical in a
geometrical sense, not in a judicial sense.
No data-collection or reconstruction in the terrain (survey) takes place to
establish prove for this decision; that’s too expensive.
Sometimes existing measurements or available survey documents are used for
construction in an exceptional problematic situation.

- After this identification process the cadastral boundaries are digitized or
copied in the map-database in case they co-incide with existing digital

topographic objects.

In general the existing relative quality or geometrical precision of the
cadastral map stays intact;

The overall improvement of the old cadastral maps lies in the confrontation
betveen adjacent maps; the map-boundaries (the cadastral map is island-
shaped) are compared and, when necessary, corrected.

When this process is completed, the result is a cartographic database with a
seamless map-structure.

From that point on, the main cadastral task, the updating of the cadastral
map, will be performed on the LKI-database in stead of the analogue map.
The Dutch Cadastre aims to complete this map renewal process together with
the analogue/digital conversion of the maps in the national triangulation

network within a period of 10 to 13 year.
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3. LKI-system
In order to make the digital manufacturing and maintenance of the GBKN and
the cadastral renewal process possible, the LKI-system was developed.

1LXI stands for Geodetical and Cartographic Land Information System.

3.1. definition and objectives

The system deals with the capture, the processing, the storage and presen-
tation of cadastral and topographic information.

The aim was to develop an instrument to create more efficiency in the pro-
duction and use of digital map information.

Throughout the development of LKI the most important limiting condition is

best described by the word "integration".

This conception needs further explanation:

- The first objective was to integrate all geodetic and cartographic work-
processes, like the measuring and processing of field-data, the calculation
of coordinates and the plotting and presentation of cartographic informa-
tion.

The existing terrestrial measuring methods had to be improved, and new
techniques were developed for digital data-collection from aerial photo-
graphs and the digitizing of analogue maps.

Some applications are build for data-processing and database-management.
Also different ways of presenting digital cartographic data (system-output)
were designed.

Apart from the regular map-making the presentation of thematic and statis-

tic information for management-purposes was introduced.

- The second objective was to design and implement an integrated cartographic
database.
This means that the two map-series, the cadastral map and the GBKN, are
logically and physically stored into éne spatial database.
This was not a difficult decision, because there is much overlap of infor-
mation on both maps, for instance, the main topography (buildings).
The reason for the presence of buildings on the cadastral map is simply
because of a better map-orientation and as reference objects for cadastral

terrestrial measurements.
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0f course, these corresponding topographic objects on both maps, are stored
only once in the database.

As stated earlier, the database has a map-independent storage-structure
{seamless) with the range of a Dutch province.

A self-developed spatial database structure of 5 multi-indexed layers with
different grid-size resolves the problem of physical storage of all carto-
graphic objects.

For reasons of efficiency the editing and updating process for both maps is
carried out in an integrated fashion. As much as possible, the capture of

revized cadastral and topographic information is combined.

With the development of LKI, the Dutch Cadastre not only wanted to create a
system for digital map-production.

From the beginning the target was to work slowly towards the development of
an automated LIS, which is certainly more than just a simple tool for auto-
mated map-production,

One of the reasons is that LKI can play a significant role in the Netherlands
as a coordination instrument within the field of all national land informa-
tion activities.
In that respect, the general use of the GBKN for infrastructural planning and
environmental issues was mentioned earlier.

Also the availibilty of digital cadastral information is important for the
support of governmental and administrative tasks in the field of real estate

activities.

3.2. processes and data flow

LKI offers automated tools for the cartographic activities which has to be
performed by the Dutch Cadastre.

Based upon the cadastral core-activities and the LXI-objectives, a number of
computer-assisted applications can be recognized.

The following activities are ment:

- production and editing/updating of the GBEN

- cadastral map-renewval

- editing/updating of the cadastral map

the simplified model below gives an indication on the possibilities of the

1KI-system by showing the data flow.

Massive data-collection takes place through the digitizing of aerial photos
and existing cadastral and topographic maps.

Furthermore for updating activities the automated capture and processing of
field measurements is foreseen.

Also existing digital information from internal as well as external sources

can be handled. This is mostly external work done by contractors.

processing:

This application is used for all actions on the LKI-database in order to
extract information, to edit and update cartographic information or to pex-

form database management-facilities.

presentation:
On the output-side of LKI there is developed an application to present data

from the database in various ways:

- maps: both standard and free products for in- and external use

- files: for external users who have a digital environment (GIS/LIS) and for
internal transport between branch offices and LKI-subsystems

- lists: statistical information derived from the content of the LKI-database

IKI - DATA FLQVW

INPUT . aerial maps terrain files
photos

STORAGE / LKI
HATNTENANCE database

PROCESSIRG

maps I l files | I lists I

PRESENTATION




3.3. data-structure . The entity "Workfile" functions as a sort of pointer to prevent dubble
updating in the same area.

Map-analysis resulted in a translation of the map-model to a computer-model.

These efforts showed the presence of 3 basic object-types:

point object: 3.4. storage structure

- location bound

- symbol-presentation in accordance with object-classification : The physical organization of the national, map-independent, LKI-database

line object: needs further explanation.

- location bound The database has continuous horizontal ‘seamless’ coverage, because it

- only straight lines in strings/chaines and arcs contains no arbitrary partitioning according to map-sheet forms like the

- preset linestyle-librairy ' rectangular GBKN and the island-shaped cadastral map.

- so called "splines" are not admitted. In this way the database model has no broken or clipped objects because there
- area object (parcel) represented by a set of lines (boundaries) are no arbitrary area boundaries.

semantic object: As was stated above, the LKI-database is a self-developed spatial database of

- weakly location hound . a network structure,

- preset symbol/text-librairy : : The performance is maintained through the use of a so-called multi-dimensio-
- function is cartographic presentation : : nal index, containing 5 overlapping layers of spatial grids (or "zones").
The variation in gridsizes is:

Looking at the simplified data-model, one recognizes 7 basic cartographic - E-zone: 100 by 100 meters

object-entities, which can be extracted from the object-types. : T-zone: 200 by 200 meters

These object-entities were derived after a thorough map-inventory. : :: V-Zone: 400 by 400 meters

' A-zone: 800 by 800 meters

Z-zone: 1600 by 1600 meters

Non of the grid-borders co-incide with others.

1XI - DATAMODEL

municipality _ In this way every cartographic object fits completely inm the smallest

pessible grid; no clipping is necessary.

control
point
4 r---—m=—-—-—-—-—--- - - - - - - - -—- - - “-"“=-"=-=-- 1

] I

boundary line oint symbol
element element

Together, "Municipality", "Section" and "Parcel" form the cadastral parcel & —— : E-zone

identification, which is an entry-key on the LKI-database. . —= : T-zone

"
i
N

The entity "Zone" has to do with the physical storage structure. : - - -: V-zone
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In: the examplé'abové only some of the E-zones (100x100), T-zones {200%200)

: OBJECT-ENTITY
and V-zones (400x400) are shown. The storage of the 3 illustrated objects is ATTRIBUTE line/boundary|control/point|parcel|symbol/text
self-evident. exnlicit
The necessary ‘zones’ will be physically allocated at the moment data needs classification * % " %
to be stored. On the other hand when there are no longer zone-related objects selection-code * * % "
a zone will be deleted. quality-label x .
DBMS takes care of handling all cartographic and attribute information. date of storage * -
source identification * *

Database-retrieval by giving up a rectangle in coordinates results in a fast number (id) " *
selection of a number of corresponding grids- ("zones"). ; s 1
Also the cadastral parcel identificatioi is ai access to the LKI-database; it e .

A parcel area *
may be just one p;rcelnumber or a complete section or municipality. left/right id. %
It is not allowed to edit or update the database directly or interactively, object-range *
only by way of selecting an adequate portion of data from the database, which coordinates % * * "
is called a workfile (database-copy). line-interpeolation *

Workfiles are selected in this way for purposes of consulting, processing,

updating and presenting of the data.

After selection, a workfile is transferred to a graphic workstation and the The content of the “implicit’ attributes is generated within the various

content is edited. applications and processes where the objects come into being.

‘Explicit’ attributes are filled during the process of data-collection either

Then the updated workfile is transferred back to the LKI-database.
with defaults (preset values) or by interactive input.

A seperate updating-process takes care of the factual replacing in the data-

base (batch-operation).

The object "cadastral boundary" is directly related to the adjacent parcel-

numbers, so that a topological structure can be established ("left/right

3.5. attributes parcelnumber identification").

Furthermore, the parcel-area, which is automatically calculated, is connected

It is imaginable that it is necessary that the LKI-database contains more directly to the objecttype "parcelnumbex".

information about cadastral and topographic objects than just geometric

location and plot-information. One of the technical attributes is a geometric quality label, which is con-

One of the reasons is that faster and more adequate selection of LKI-database nected to all location-bound objects.

information is possible, so that the delivery of cartographic products is It contains information about the measuring-precision, the object-idealiza-

better tuned on the demands of the customers. tion and the cartographic reliability.

This information is necessary for the users to get an impression about the

An extensive set of attributes, containing technical and administrative overall geometric quality (accuracy) of the digital cartographic data.

information is connected to the objects. A highly scilled draughtsman can lock at an analogue map and quickly give an

Every object-entity is related to a different group of attributes. The more estimation about the general map-quality (state of the map, scale, visible

important attributes are shown in the table.

physical consequences of earlier updates etc.) and act accordingly during his

work of map-revision and updating.




In a digital environment, ocne is more or less deprived of that knowledge.

Staring at coordinates won’t help a bit!

A second reason for creating such a quality-attribute is that the content of
the LKI-database is allowed to have a graphic precision or map-quality, as a
result of digitizing existing maps or using photogrammetric data.

In combination with more precize terrestrial survey data, the normal method
used for updating, it can be expected that in time the accuracy of spatial
related objects will deteriorate in a relative sense.

Vhen this quality-attribute is filled in correctly, it is possible to make
automatic quality-adjustments on larger areas in the cartographic database.
Software is and will be developed to perform extensive geometric transforma-
tions taking into account the differences in accuracy of the cartographic

objects or areas.

4. transport and exchange of cartographic data

Within LKI the output, presentation or exchange of digital information is one
of the major applications.
Especially this aspect is most relevant for the discussion about standardi-

zation and data-quality in our field.

A special application (subsystem) was designed to deal with data-exchange and
transport. ‘Exchange’ and ‘Transport’ are not ment to be synonimous.

There are two ways to look at the problem of data-exchange.

On one hand, what is the target or function of data-exchange and on the other
hand, where does it physically take place.

The functional distinction can be visualized in the sense that there are two
recognizable phases, a production-phase and a delivery-phase.

The last one can be characterized as an information-flow in one direction,
like plotting a map or composing a magnetic tape with cartographic informa-

tion for external use.

The production-phase is much more complicated; it’s a two-way street.
In this case higher quality standards and more strict regulations have to be

enforced in order to guarantee a succesfull data-exchange.
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For instance, it is of the utmost importance, that the geometric object-
information together with the attribute-information is not distorted during
transport.

The receiving party must convert the information to their oun system and
data-format, perform the necessary activities, and convert back to the
general exchange format without loss of attribute-information.

The importance of the mentioned procedure became evident when the Dutch
Cadastre several years ago started to work with external contractors for

geodetic and cartographic activities.

Vhatever type of data-exchange is needed, it’s important to develop an
adequate data-format.

Because of the way our internal workprocesses within LKI were organized, we
needed a very compact data-transfer-format, in order to send and receive
extensive cartographic datafiles on-line to and from head-office to all our
15 regional offices.

The Dutch Cadastre created such a format in 1983 and called it DUF, which
simply stands for data-exchange-format.

The design of DUF is quite simple: there are 7 carthographic recordtypes with
variable length and one header-record, containing specific file-information.
The two line-records ‘topographic linestring’ and ‘cadastral boundary’ are
folloved by one or more subrecords, which contain the co-ordinates.

Every recordtype has a differentvlength, because of the different set of
object-related attributes.

41l records are sequentially placed in a file.

In this way the size of a data-file is kept to a minimum.

Of course, this is not a good sclution if you want to design a true exchange
format, but that wasn’t the objective at that time: we just needed a quick

transfer-format.

Due to the early stage in time, there was no suitable standard in the Nether-
lands for exchanging cartographic data between different corganizations.

So, when the Cadastre was able to deliver digital cartographic information to
external users, it was to be expected that the DUF-format moved up from an
internal transfer format to more or less a ’‘standard’ data exchange format.
From that moment on, we were confronted with one of the negative consequences

of creating a standard.
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Tt will be practically impossible to adjust the data format or even to
perform minor corrections, because for obvious reasons external users trust
you not to change the format. That’s no way to treat a "standard".

Together with the fact that this internal data-exchange-format is not an
ideal standard-exchange-format, it is self-evident that the Dutch Cadastre
was a big promotor of the development of a national standard data exchange
format.

5. comments on the national standard data exchange format SUF2

Therefore, The Dutch Cadastre gladly adopted the second version of such a
format, called SUF2, vhich was drawn up by the national advisory council for
landinformation (RAVI) [3].

In 1988 we formally chose that format for the exchange of cadastral and topo-
graphic data with external users.

If everyone uses a standard format, the problems with data conversions are
equally shared. And it guarantees total freedom for all users in further
development of their LIS- or GIS-applications.

SUF2 is a reasonable simple format for exchanging cartographic data.

It is more than just an exchange-format for plots, but it is not designed to
exchange object-related information and non-graphic information.

The best characterization can be given by placing this Dutch national
exchange format between level 2 and 3 of the 4 dynamic levels which are
distinguished in the British National Tranfer Format (NTF) [5].

The best way, in my opinion, to analyze the quality of a standard exchange
format like SUF2 is when you have to draw up the specifications for the
conversion from an internal data-structure to a standard format.

In the case of SUF2 it turned out that the format-structure itself was no
problem [4][6].

More attention had to be given to the technical attributes, which are con-
nected to the cartographic objects.

Vithin the design of SUF2 a large number of them are recognized and docu-
mented.

In theory, attribute-information (content description) should be explained in
only one way.

But, when the data-conversion software was written, some LKI-attributes could
not be transferred on a one-to-one basis.

Either, they didn’t exist in SUF2 or they were multi-interpretable.

Several decisions and choices had to be made in order to complete the con-
version prograum.

The result is that several SUF2-subrecords had to be re-interpreted so all

1XI-attribute information could be exchanged.

Two examples illustrate some of the problems we encountered.

The first one is the geometric quality-label, which gives an indication of
the precision, idealization and reliability by which each terrain-object is
captured or measured.

In the subrecord (9 positions) ‘quality’ 3 pesitions are reserved for the
measurement-precision in "cm" standard deviation .

Since several years the Cadastre has defined the domain of this attribute by
a scale from 1 to 9, which represents a climbing standard deviation in cm.
An additional problem is that we only use onme position and there are 3 posi-
tions at your disposal, so a special conversion table is necessary.

The domain of the attribute "reliability" (3 positions) is not uniquely
defined.

It is suggested that the input may be a percentage or a classification table.
In this case, the Cadastre also devised a class definition of & to 9, repre-
senting the controllability of the data-collection.

Conclusion is that standard input is not possible.

Another example, and in this case there is no subrecord designed in SUF2, is
the way a geodetic control point is represented in the terrain; for instance
as a ‘stone’ or ‘iron tube’.

This attribute information is added to an attribute in another subrecord.

Of course, external users have to know these specific defects and deal with
it accordingly.

On the other hand, the question still remains if all of the attribute-infor-

mation should be exchanged or not.

In general, the conclusion is that part of the standardization potential of a

format like SUF2 is diminished.



In order to contribute to these standardization efforts the Dutch Cadastre
published its format-conversion activities, so that other users know what to
expect when they receive digital cartographic information from us.

A better solution, however, is to set up a more detailed specification of all
possibly needed cartographic attributes, so that there will be no misunder-
standing about how to convert information from one’s own internal data-

structure to a general exchange format-structure.

Related to these physical problems of data-exchange-formats is an aspect of
standardization which is equally important, namely the object-attribute
"classification" of cartographic elements.

The prefix ‘carto’ is premeditated because topographic as well as thematic,
semantic or symbolic information 1s meant; in short, everything that is
presented on a map apart from location-bound objects.

In the early 80’s in the Netherlands the geodetic community agreed upon a
national classification of topographic objects; at this very moment a third

version of this classification-set is being prepared for publishing

One of the major problems is to reach a balance in the distinction of all

features that should be a part of the classification-set.

In my view a hierarchical classification with several levels/classes of

details is in order to get the utmost general use of a national cartographic

object-classification.

At least on the higher levels agreement is necessary between all users; the
’

lover levels can be used for more user-related classification, for which

standardization is less important.

Recently, attempts are made to set up a national classification of map-

presentation features, such as symbols, texts and linestyles.

0f course they are-only necessary in the field of analogue map-preduction

(typical plotfile-information).

Later on, they will be an integrated part or a seperate level in the national

cartographic object-classification.
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6. updating-process IKI and delivery of changes

Another subject I want to discuss is extremely actual novadays.

Next to the question how to exchange digital cartographic information, it is
also important "what" information should be exchanged.

411 companies and institutions in the Netherlands with applications, needing
digital cadastral and topographic information, are in a different stage of
the development or implementation of LIS-systems.

Some users of digital cadastral and ropographic information now have a full
copy of the cartographic database within thelr own service-district and are
applying that information for their own purposes.

They have reached a point in time where they don’t want to get completely
updated digital maps anymore, but only want te receive the cadastral and

topographic changes in order to update their database.

As producer, responsable for maintenance and updating of both the cadastral
map and the GBEN, the Cadastre needs to provide a solution for this problem.
The objective for the delivery of update-files is clear; they are small and
the customer doesn’t need to replace large and complete sections of his
database.

So there 1s less chance of distorting possible relations between topographic
objects and the thematic applications of the customer.

The customer can process these update-files in his database either manually
or in an automated fashion.

Automatic processing demands that the customer does not alter the received
pasic cartographic informatiom in any way, othervise automatic recognition of

deleted objects is not possible.

Another factor, which create a complex situation, is that several users of
the GBKN (mostly municipalities) participate in the spotting and capturing of
topographic changes. Consequently these changes will be delivered to the
Cadastre, processed in the LKI-database and distributed to all users through
update-files.

It is imaginable, that users are mnot always satisfied with receiving carto-
graphic information from the Cadastre which vas originally delivered by them,

often as a half-finished product.
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Tﬁe-pfObie ”iﬁfuﬁaef'study and the possible solution will be simultaneously
"developed with an overall improvement (new release) of the main LKI-applica~-

tion, the update-process of the LKI-database.

A serious question is how to define an "update"?

Only two types of object-updates are distinguished: "new" and "deleted®
elements.

Even an attribute-change results in a new and a deleted element.

Furthermore the number of attributes is extended with two extra features, an
update-code and a date of capture or deletion.

The date-attribute makes it possible to perform a flexible database-query
over a certain period of time in order to select for instance all the changes
in the last 6 months or so. Any other time-period is allowed.

The update-code, however, needs more explanation,

The Cadastre has defined the term ‘update’ as any change in geometric and
technical attributes of a cartographic object.

However, many of our customers have a problem with this definition and will
only regard a geometrical change (coordinates) as an object-update.

For instance, they don’t see the improvement of the attribute ‘quality’ as an

update, which should be exchanged.

To solve this problem, we intend to create two levels in selecting update-
files.

Each customer can state if he wants all changes or just the geometrical
changes. Of course, when he chooses the last option, his database may become
slightly inconsistent for future processing of updates (problem with auto-
matic recognition of similar objects).

If that is acceptable depends on the use of digital cartographic information

in connection with his own thematic applications.

In order to select update-files efficiently, the LKI-database keeps record of
all the changes during a large period of time (f.i. two or more years).

The updated information itself is kept within the cartographic database on
several different layers, so that the selection process is minimal.

Ve expect to implement this new software-release in 1992.
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7. future development in data-exchange

The best solution to deal with the future delivery of update-information is,
of course, the ‘on-line’-data exchange.

All major receivers of digital cartographic information should be able to be
directly connected with the LKI-database through a nationwide external

computer-netwvork.

The first results of a research-project o¢n this subject show that this
solution is feasable within a few years.

There are no real technical restraints but it is commercially not ready for
implementation.

It requires a highly sophisticated computer-network and a good data-communi-
cation-infrastructure, which is not yet available.

In particular smaller users need more time to establish this level of tech-
nology.

The ultimate consequence however is, that when the time is there, all our
problems of delivering update-files by tape, floppy or even map-sheets,
belong to the past.

A second benefit is that external customers do not need to maintain all the
digital basic cartographic information in their GIS-databases.

Of course they have to rely on constant availibility of the most actual
cartographic information from LKI.

To achieve such a goal we probably will be in the next century.
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COHERENCE AND VALIDITY OF GEOMETRIC DATA IN ITALIAN CADASTRE

Dr. BEng. Carlo CANNAFOGLIA
Cartographic Service Manager of italian Cadastre

SUMMARY The paper describes geometrical data autemation plan developed by

Ttalian Cadastre as well as the procedures of controle to make valid
geometrical cartograph data.

These data can be obtained by digitizing existing land cadastral maps,
or bij consulting the new up-dating surveys carried out using
traditicnal or aerophotogrammetric techniques.

Attention is focused on the ways to resolve the geometrical
incongruities between vhat is represented in the maps and what is
represented in the new surveys.

Introduction

Ttalian Cadastre, as for its rural section, was set up by the law n.3682 in
01.03.1886, while its urban section was set up by the law n.1249 in
11.08.1939. The aim was to equalize real estate tax all over national
territory.

In order to succeed in this aim, it was necessary to inventory all the real
estate immovables existing in the national territory and teo establish
methods for managing subsequent changes.

Considering the fact that the utility of an inventory depends on its
up-dating and considering too that in the recent years land is subjected to
substantial changes, Italian Cadastre has adopted systems for up-dating
files so as to keep the page with the dynamic evolution of real estate
property.

In Italian Cadastre immovables are represented bij two types of document:

a) parcel map: a technical cartographic and geometric representation of
cadastral parcels (rural and building parcels, rivers, toponymies,
symbolg, ete.).

This repregentation is made in closed-perimeter sheet on large scale

(1:1000 for urban areas, 1:2000 for areas out urban centres, 1:4000 for

mountainous areas or for regions of low-economic interest).

Cadastral cartography has the following limits;

—~ first: it represents only land planimetry;

- second: it uses Cassini-Soldner representation system which refers to

Bessel’s ellipsoid and which has many local origing throughout the

natienal territory.

However, cadastral map represent a considerable cartographic patrimony

(about 300,000 map sheets, 80% of which on the scale of 1:2000) with

omogeneous and standard charactaristics all over the Nation {except for

1.5 million of hectares in some Northern Italy areas still represented

using "Maria Teresa" open-perimeter cadastral sheets).

Cadastral cartography with the lav n.68 in 1960, thanks to its technical
characteristics of topographic precision and to its homogenity of
representation, became official cartography of the State.



ministrative papers; files of owners and real estate data needed to
“describe the administrative and taxable aspects of the immovables
contained in the parcel map.

Each file permits to access to the cadastral data base using different
input data.

In 1969, an automated information System was introduced on an experimental
basis, in the administrative-rural section. While the cartographic and the
building section were automated in 1974 and in 1983 respectively.

After a pilot experiment carried out by the cadastral office in Florence,

automation started in massive form in 92 rem

The adopted technical solutions were the following:

- each provineial cadastral office vas provi
with storage capacity and terminals necessary to manage local cadastrale
files;

- a central processing system, connected to 93 provineial processing
systems, was set up in the central main office in Rome.

The targets were the following:

1) performing hardvare and goftware checks (remote diagnostic);

2) inmserting all the files produced by the local cadastral offices in the
central processing system data base;

3) guaranteeing the saving of the files;

4) making nationwide statistics;

- three separate files were created as for the rural, cartopgraphic and
building sections, considering that they made to be worked out in
different periods. These files, even if they are separated, form three
strictly-connected data base. It is possible to retrieve these data uging
univocal keys of identification of owners and immovables.

By 1992, all processing systems, necessary to handle the administrative
data, as for the rural and the building sections, will start in all 93
provincial cadastral offices. However, by the same date, only 23 offices
with about 90.000 numerical map sheets, will be provided with processing
units operating in the cartographic section.

A ten-year activity plan is setting up to complete the cartographic
numerical files of the 70 remaining cadastral offices.

In order to complete these files it is necegsary to digitize 180.000
existing map sheets and to make new surveys on 3.000,000 hectares not
coherently represented in existing map sheets.

The cost to complete this plan amounts to one thousand billion italian lira.

2. Picture of cadastral cartographic data base

Map sheets numerical data are contained in a single geometric file. The
enlargement of a section map is considered a new map itself and has itz own

geometric file. The whole of geometric files, forms the cartographic data
base.

A geometric file is formed b
logical levels and b
logical level,

v graphic and logical data, by well-structured
y a8 special group of general data contained in the main

aining italian provincial areas.

ded with local processing system

Graphic data are fundamental primitive elemegtg gpoints, 1ines,_5ymbols,
textg), vhile logical data are compounqed primitive elements whlchhrepresent
real cadastral objects {parcels, buildings, roads, waterstreams, sheet
Eggﬁdzigiificant object is identified in the geometrie file thanks to the
user’s identification code, like for instance, th? parcel number.
The main role of logic levels structure is‘to‘a351gn each data base elemiit,
graphic or significant objects, its task within Fhe map. Consequﬁnt%y, a !
the graphic object representing parcels’ boundaries, belong to the "parce

n
%Ezeic;ess to any logical level permits to represent all the graphic objects

i in the level itself. .
Ezgt?;nggsgible to make an inquiry using the parce% ngm@er or t@e building
code thanks to the data base type (structured on 51gn%f1cant object}.
Moreover, this data base type permits to ?orre%ate objects and
administrative data in a logical and bi-directional way. . )
Here follows a gimplyfied list of map sheets’ cadastral logical levels:
— sheet boundary
- parcels
— buildings
- waterstreams
- roads
-~ symbols .
- parameters of coordinate system grid
- orientation control points
- others (all graphic elements necessary to complete the land

sentation). .

Nuizigiai cadastzal cartography has been orgagize@ in a way to serve publ;?
efficiently, both as for cartographic authentication and as for cartographic
updating.

Remarks about digitizing process

In order to obtain a numerical cartography with well-operating processing

techniques, two main conditions are needed: . .

a) a "gM" Efacilities management) cartography with appropiate data base type
is necessary; full fied

b) numerical data must be carefully verified. '

ngever, we should express some useful remarks about the massive production

of numerical cadastral cartography. . o

Nowadays, cadastral cartography annual production, by digitizing process,

regards more than 20.000 map sheets.

Consequently, map production for month amounts to 2.000 map sheets

repregenting 200.000 hectares of territory. 500.000 cadastral parcels,

standing for 15 million graphic data, are verified monthly: .

These figures demonstrate that to achieve these targets, high-quality

information system is needed in cadastral cartography.

Cartographic quality check

Map updating

Before being digitized, the map sheet is updated on the basis of the
documented varations exigting in cadastral office but not yet treated.




4.2

bis stape a manual check is carried out by cadastral operators.
The target is to verify that all variations have been produced
acdtording to cadastral code.

Not less than 10% of the updated maps are carefully controlled.

Numerical digitization of the map

The updated map is manually digitized in order to create a numerical

cartographic file.

The control process is divided into two stages.

In the first completely automated stage, which is carried out for all

created files, the coherence of the produced data base is carefully

controlled.

The main automated verifications regard:

~ econgruency and structure of all the produced files;

- congruency between map sheet and its eventual map sections enlarged;

- control of the map sheet’s orientation process. It is necessary to verify
the compatability of the obtained results with the limits given in
cadastral code;

- control of topologic assignments of the geometric file elements and
verification of physical and logical end of polygonal lines;

- control that the total area, within the sheet boundary, is equal to the
sum of separate areas belonging to the logical data (like parcels, waters
and roads) represented within the map;

- control that each graphic object is organized in its logical level and is
given its identification code;

- control that map sheets boundaries are exactly positioned in order to
orientate them correctly near adjacent sheets;

- control that all parecels and surfaces data are completed with
administrative data.

Procedures can estimate and identify the number and type of errors in each

sheet.

The number of automated checks varies according to the complexity of the

map, and can be thousands in each sheet.

On average the processing time needed to verify the cartographic data base

of a standard distriect (40 map sheets) ig 1.5 h.

In the second stage, vhich is carried out manually, the updated map is

superimposed on the automatically plotted map, after the manual digitizing
process, in order to compare them.

After these two stages, a final test is made.
5% of map sheets , are selected and submitted to a new digitizing process,

So it’s possible to automatically analyze the two cartographic data bases of
the same map, to check:

- sheets’ correct orientation;

~ the respect of tolerance limits admitted for areas of cadastral interest
and for the coordinates of each processed point;

- the correct interpretation of cadastral objects.
Tn case of a standard district’s files with a few errors, less than

tolerance limit number, this stage takes, on average, an hour to be
carried out.

Acceptance batch processing procedures

The procedures described in the preceding paragraph, has heen worked out
from a kernel program which has been developed in the course of years on the
base of experience made.

The incongruences present in a produced map file have been divided into
three main categories.

a) Serioug errors
Here follows a list of the most frequent serious errors:

— unreadable map: in some cases the file representing the map is not
physically or formally readable;

- wrong sum of surfaces: in a map sheet, the sum of the surfaces of
parcels, waterstreams, roads and enlargements must be equal to the
surface within the sheet boundaries; incorrect topology: it is necessary
that all polygonal lines bordering the areas, really close them;
incorrect figures of areas: figures of areas are calculated again. They
must be equal to those registred in the data base;

- incorrect rototranslation process: the mathematical operation used to
orientate the map in the territory is a rototranslation with isotropic
stretching. The sum of the squared differences between the orientation
control points calculated coordinates and their given coordinates must be
a minimum;

- incorrect matching of maps; all the maps of a district are matched
together. In this stage it is necessary that at least 70% of vertexes
forming the boundary of each map has a corresponding point in the
boundary of the adjacent map with a tolerated difference of 10 metres.

b) Mediocre errors

" These errors are due to a wrong coding of graphic element for significant
cadastral objects such as waterstreams, roads, parcels, buildings,
enlargements and boundaries. Mediocre errors are also the incorrect
positioning of toponymies within areas.

¢} Slight errors
Errors caused by wrong coding of geometrical objects characteristics.

The automated procedure classifies errors and produces a list of all the
maps which must be corrected

If there are some serious errors or a considerable number of mediocre
errors, map sheets muts be digitized again.

On average 5% of maps need to be reprocessed.

Test stage
In this third stage, some maps are selected and digitized again by an
operator who did not make the first digitization.

The comparisons between the two files allow to verify not only the respect
of tolerance limits admitted for the coordinates of vertexes and for the
areas, but also the correct interpretation of cadastral objects carried out
by operators.

The test i1s considered positive if the number of the comparison errors do
not exceed the limits of 0,5% of the totality of controlled objects.

It has taken 13 years per man to elaborate the acceptance and test
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7. Processing of the new updating surveys
Besides the map digitization process and land surveys to produce new maps
interesting some large areas (1.5 million of hectares), Cadastre Management
has revised geometrical updating procedures in order to put the updating
surveys in the numerical cartographic data base.
The updating surveys interest the barcel geometry or the insertion of new
buildings.
In this context, a net of cartographic points of reference (fiducial
points) has been selected. Fiducial points are chosen among the material
objects (i.e. building corners) which can easily be individuated in the
territory. The net sides are 250-300 metres long.
The updating acts are compiled by qualified technicians not depending on
Cadastre, after the control of the mutual position of the fiducial points
chosen and used to orientate the updating survey.
During surveying operations, topographic measures are taken to detect the
nev updating lines starting from fiducial points which act as local
references to convert measures in coordinates.
Owing to the approximated coordinates of Ffiducial points, the calculated
coordinates of vertexes of updating lines are approximated too. However,
the coordinates of fiducial points are useful to orientate the new geometry
in the existing cartographic structure.
The final result is an approximate but updated representation of the
territory in the numerical cadastral map.
In a second stage, after having linked fiducial points to the geodetic net,
the data obtained from the new updating surveys are retrieved in order to
adjust all measures and to produce a coherent cartographic representation
of all these data.
It takes a long time to carry out the whole process, however, the obtained
results which have already been verified for some areas, prove the validity
of the theoretic and technical bases of advanced adopted methodology.
It must be considered that this process of "cartographic reconstruction®
carried out using the fiducial points and the measures obtained from the
nev updating surveys, 1s fast for those map sheets which are subjected to a
great number of geometric variations.
Consequently, even if it takes a long time to carry out the entire process,
cartographic reconstruction will be rapidly executed in areas subjected to
geometric variations, that is to say in territories particularly
interesting from a cadastral point of view.

WORKSHOP ON DATA QUALITY IN LAND INFORMATION SYSTEMS
APELDOORN, The Netherlands,
4-6 Septemper 1991

DATA STRUCTURES OF DIGITAL CADASTRAL BOUNDARY MAPS IN NATIONAL
LAND SURVEY OF FINLAND

Summary

The presentation gives an overview concerning d;ta
structures for digital cadastral boundary maps in _
Finland and the suitability of the present sglutlon in
meeting the corporative requirementg of spatial data
processing. Toplcs to be discussgd include e.qg.
integration of data stores, ver31on'management, long
transactions, seamless databases,.51multaneous i
updating, access rights and distributed processing.

Real Estate System

Owing to historical development, Finland does not have
a uniform real estate system. Instead, severgl state
and municipal registergs and catalogues contain
information on land, buildings and rights to them.

Qur real estate system is built upon the parcel bgsed
cadastre. The cadastre defines the real estate units,
areas and permanent rights. There have been two types
of cadastres: the rural Land Register and the urban Lot
Book. -

The Land Register is maintained by the 11 Provincial
Survey Offices. At the end of 1990 the total numper of
registered real estates was about 1.850.000. During the
last five years about 24.000 - 34.000 new real estates
have been registered annualliy. At the moment 75% of the
Land Register units have been stored into the
computerized real estate register.

The Land Register contains attribute data. The geometry
of the real estates is depicted on the boundary maps.
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The Parcel Identifier
- Igentifier consists of four numerical
fields, for example 858-401-1-17
where: ’

858 - municipality number

401 - village number

1 - block number

17 - real estate unit number
Appearance code
- size, font

Parcel Boundaries

- Feature cocdes
- state, region, municipality,
village, real estate unit or general
road
- certain or uncertain (surveyed or
non-surveved) boundary
- interpolation code
- etc

Parcel Corners

- Feature codes
- boundary monument type

- Pogition accuracy code

- Survey (definition) method code

- Boundary monument versus earth
surface code

- . Number of boundary monument

- Location in the National Grid
Coordinate System

Auxiliary Texts

- Appearance code
- size, font

Spatial Data Structures

Spatial data is stored in the spatial database and
maintained using a spatial information management
system developed in the National Board of Survey. The
software is called MAAGIS, Multi Application
Architecture Geographical Information System. MAAGIS is
the kernel of the several digital production systems in
the Land Survey of Finland. .

The spatial database system has been generated using an
indexed sequential file system where records are stored
in a specified order and accessed by primary key value.

The data model of spatial data in MAAGIS is outlined in
Appendix 1 using Entity Relationship diagramming
technique.

The entities of the data model are:

POINT is a one-dimensional spatial object with
coordinates (x,vy,z). Sub-entities are:

- Polygon identifier point

- Symbolic point

- Special symbolic point with text

- Non-symbolic point

- Text

LINE is a seguence of ordered points, which
may be symbolic, special or non-gymbolic
points. The beginning of the line has a
speclal start node, and the end a special end
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In the following, the presgent Digital Cadastral
Boundary Map system is considered from a corporate
point of view.

Data integrity

Seamless

One of the main problems in a GIS is maintaining data
integrity at all times. There are a number of things
that can, and freguently do, go wrong. A feature
consists of a geometric description and related
alphanumeric information. In the Land Register the two
types of data are held in different data structures.
The only way to ensure integrity is by laboriously
cross-checking and editing data holdings in the
attribute database and in the Digital Cadastral
Boundary Mapbase. Even to enquire the geometric
description and the related attributes of the real
estate simultaneously is impossible because of separate
systems running on different computer platforms.

Mapbases

Modern GIS systems must be able to handle very large
databases, accesged by many concurrent users.

Typically such databases have been partioned s0 that
individual pieces can be accessed by only one user at a
time, thereby avoiding update conflicts. Partioned
databases cause a number of problems which are well
known, e.g.

- difficulties in maintaining topology across sheet
boundaries

- ad hoc solutions to maintain the illusion of
continuity on display screens

- difficulties in providing simultaneous access to
parts of the database by more than one user.

We have constructed our Digital Cadastral Boundary
Mapbases by partioning data conventionally to
approximately 15.000 map sheets. The scales of the map
sheets are 1:2000, 1:5000, 1:10000 or 1:20000 depending
on the density of the cadastral structure on the area.
On the average, there are about 250 registered units
per one map sheet.

The continuity across sheet boundaries is handled by
the data management of MAAGIS so that it is possible to
work with several map sheets simultaneously. Anyway,
geometric objects must be cut to pieces on a map edge
which copmlicates the handling of identifiers and
geometric objects.

Long transactions

A GIS transaction can be wery long, possibly days or
even weeks. Usually an updating transaction of the
Digital Cadastral Boundary Mapbase takes from a few
minutes to hours or days depending on the nature of
SUrveys.
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An overview of 'Codd's Rules'; an unofficial set of 12
rules governing the specification for a DBMS to be
certified as 'truly Distributed':

1. Locally owned, i.e. without central control system;
2. No site need rely on another for an activity/skill;

3. The system should never shut down;

4. Users are unaware of the physical location of the
data accessed;

5. Logical data structures may include data from
different machines;

6. Replicated data should be handied automatically by
the Distributed DMS;

7. Query processing should be optimised through the
DBMS in two phases;

8. Transaction management has to be distributed;

9. The database must be hardware independent for all
machines invilved;

10. It must be operating system independent:;
11. It must be independent cof all network software;

12. It must be independent of all the individual DBMSs
in the network.




WORKSHOP ON DATA QUALITY IN LAND INFORMATION SYSTEMS
Quality concepts in Land Information Systems

ir. L.A. Koen

paper a short presentation is given on the current evolution in
thinking about quality within and beyond the area of our expertise. The
increasing digital mapping activities not only ask for a different way of
handling the aspects precision and reliablity but force us to consider other
quality aspects as well. For large scale applications the exchangeability of
information is essential. National and international standardisation is a
necessity for both the metric quality aspects and the non-metric quality
aspects.

INTRODUCTION

~In this paper quality concepts in Land Information Systems will be discussed.
The word quality and the term LIS require some further explanation. There are
several and different definitions for both terms which may lead to confusion
wvhen used in combination.

Quality is a subjective idea. The meaning of the word quality strongly depends
on the different specialities in which the word is used ( and those are all
specialities). 1In fact there is a variety of ideas on quality and on the way
quality has to be dealt with in an organisation.

Some examples of such different quality approaches are:

*x Quality is confirmation to specifications
This is especially a technical approach
Product and production process are main points for quality assurance

* Quality is fitmess for use
This is a practical and market oriented approach
In this case it is for the customer to determine the quality

* Quality implies a judgement of the organisation
This is a management-oriented definition
All aspects of the enterprise determine the quality.

In recent years there has been an enormous development in thinking about
quality in western countries and especially in dindustry. In the beginning the
quality of the final product was emphasized and so were checks and corrections.
Later the whole production process became involved in the quality assurance
activities and more attention was pald to preventive actions. In recent years
we have seen a still broader approach with Total Quality Control. In this
situation not only the product and the process, but the whole organisation is
involved in the process of quality improvement. An illustration of this
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approach  is the

standards, ¢ 150-95000 series.

eveloped by 159

These 150-900¢

Standards are

stand i : s N : : . . .
ua;.ardlsatlon institutes. The and accepted by gt of th generic the scheme below the major quality aspects in our surveying and mapping
quality systems in many differenz-ig:dbe fof great help for the geg 1 Corlonal ofession are presented:
5 0f organisation elopment of
5.

metric guality precision
reliability

1o i
a5 the UK and to gon PMent is not yet to pe seen
bUSS].neSS_]_ike a .

non-metric quality exchangeability
logical consistency
presentation
lineage
completeness

5) ; . . . .
. f0old, the first group of metric quality aspects has got most of the attenticn

: o) ‘ - ¥ o - ,
acquisitio Mation System and gq of paﬁimthe ObJECt1V95 and theprS§Eg duality f: the surveyors. However, in a digital approach the second group of quality
quick chann 18 a derivative apg an  aid OUnt - importance. The processlons of a spects 1is important as well. Because of the large number of users and
changing Essfas 4 result of technologicélngreofer this aid ig subject gf data producers of large scale information especially the exchangeability deserves
- 3st and s €velopments. ject] © many i ion. For this r the th f the last day of our workshop is

In spite of thig limitaotithe data level ig P S. Our objectives are not ore attention. *or this reason the ene 9 © -as y P

is a on though, changeability and standardisation as a logical consequence.

complex and very wide field of data quality in Langd Infor of attentien,
(3 m +
A general - 3ttention. ation Systems The term Land Information System requires some further explanation.
IS0 al definition of 14 In my introduction to this workshop the term LIS was used mainly in the sense
O-standard g402 quality, relevant f . ; .
: OT  our purposeg ‘6f multi-purpose cadastral system. A LIS can also be considered as a special
4

15 given ip

‘kind of a Geographic Information System. (GIS). Land Information System and
Geographic Information System have a partly overlapping meaning. For practical

satisfy stated Oie?lst}cS of a product or gervi Teasons I will mnot try to define both terms but for the purpose of this
The stated i . inplied needs ice that ‘workshop it is wuseful to point ocut some differences. Mostly a LIS concerns
refer to, Or implied needs might be detailed digital information resulting in large scale maps if presented in an

called quality- analogue form. This workshop will be focussed on this large scale application

functions ang

- pPerformance can e.g. field where cadastral services, local authorities, public utilities- and
- public necessitieg increasingly private firms are active as producers or users of geographic or
= Presentation land information.

= CharactEristiCS It is true that a digital approach provides a possibility of a certain
- eXchangeability independence of scale. In practice, however, it is useful to distinguish

between some levels of scale, corresponding with different methods of data
acquisition and/or with different application fields and it is useful to
discuss the relation between the various levels of scale in this workshop.
Especially the differences and similarities concerning quality aspects and the
conseqences for standardisation should be considered.

Anyway, better arrangements should be made on terms and definitions as
mentioned above. These terms and definitions should comprise all keywords for
digital data handling and should, 1like all standards, result in formal
recognition by the national and international standard institutes.

and the topographi cadastral systeng in g land informatien DATA QUALITY. PRESENT STTUATION

sIngle purpose Ey;g:is mgfthseﬁles' Originally tgg:: Of Ehe European countries

int i 1 Tt : nIorma

mU1§?f;x§;§:2 of land vyse tﬁeégcrssgégﬁscomplexity of socf;g; :zstsTghWEEe The present situation in Furope concerning large scale mappping and in general

Products  ang Sz¥5Fems..To My mind in many ¢ evolved or are evolving lt ¢ concerning the building up.of pand Information Systems is amquhous. This

development.s Vices in our surveying prof ASeS our view on the qual nto applies both to the information itself and the corresponding quality aspect.
mentioned before Prolession does ity of This situation can not only be explained from the nature of the information

o the long t s - Our approach ; ot keep pace wi
ConnectiOnsg radition of the t P °f_qﬂa11ty i s ith the

and concerned but also from the great differences in geography, culture,
updated, Organisations withip

legislation and level of development in various European countries and even
inside a certain country. Furthermore it is important that most of the data in
land information systems are collected and processed decentrally by a great
nunber of different organisations.

In most of the countries the systematic collecting, renovation and updating of
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. i a eople
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: i n has to be ¢

Compared to other technical professions, European surveyors and mapmakers are daStral. uPdatlﬁgiwgiC:iz£Ziion. . ical way by means
hesitant as to formal standardisation. The reason might be the tradition of homogenious tec nigion is consistently approached in a numerliain classes.
individual craftmanship and the corresponding lack of a clear stressing of the .;ne;allzanEZidpgiiiation. This does not excludedtgeoﬁseaoioigrlzmited “nd not
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cartographic information ? f§a51 i clearness on the terms and definitions

there 15 a

. . . : isation activity
In order to answer this question a detailed analysis of the various quality seperate standardisa
aspects relevant for the various applications is needed. This workshop might

contribute to the solution of this problem by helping to define the problem.

IPLES
However, for solution of the problem, more and full-time professional UALITY SYSTEM PRINC
Iesearch is necessary.

Can we develop a (system of) application-
effective and efficient exchange of digital

or processes, ar to
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if a digital database is to b
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ional and
by a professio : :
SOlzigernitional standardisation

. . n iny be
i ndardisation ca the
' atlggzie Szgpoach. For a good result
ess-

ng'should proceed in phases:
cess:

base ig therefore combined with an improvement of the metric quality. The
improvement of the quality however ig very labour-intensive 50 that the pace of : . budget, timetable)
renovation iz gy, : - Awareness {presgnt(gzﬁgi) priorities, alternatives, gety

- : ity stu . i

.Feaslziilzgenda %definitlon of projects) .

Resea : . IS

' Execution of projects d publication by CEN or

: s istration an icipate
cognition, reg . ought participa
. Recog opinion that OEEPE B together with

If we want to develop a realistic quality policy, ye will have to accept the
fact that the financial and bersonal budgets are limited now and will remain gg
in the future. Ope of the characteristics of such a realistic quality policy’
must be the fact that we accept that our quality criteria depend on blace and

o repeat my

: . P dies
onclusion I should like th and initiate feasability studies,

: isation research and FIG and ICA.
pre_Stindzgg;Zi organisations like CERCO,
ér:'pro es

quality in a user-friendly vway. This meang that we will have tp develop 4
generic or conceptual quality standard that énables us tg operate on different:
quality levels. 1p such an approach not  the improvement of quality but the
control of quality comes first. :
The quality standards to he developed must be simple, Existing quality
standards often are too sophisticated and only workable for surveyors yith an -
academic education.

-market—orientation

In almost a1 OEEPE countries we see the governments Stepping back and
Consequently notice 5 trend to Privatisation, Hany old services are examined
critally on their objectives ang their management. The aip for a more
businesslike Management implies the development of a more businesslike quality
policy. The higher extent of contracting our activities requires transparent
quality systemg for private enterprises and for governmental services as well,
Standardisation ig one of the major instruments tq get to this situation,

-internationalization

The above market orientation will be intensified by the much easier
communication and the disappearing frontiers in Europe after 1992,

This means among other things that the standardisation has to be viewed not
only on a national level but on an international level as well.

Furthermore standardisation will Stimulate the exchange of knowledge and will
be of special importance for countries with technica] disadvantages.

CONCLUSION

The key-wvord in this paper on quality ig standardisation., 1n my  opinion

national and international Standardisation has to be one of the major fields of
attention for oyr profession in the Years to come.
Standardisation is a long and often laborioys Proces. This ig eéspecially the
case for international standardisation. Twenty years 380, during the FIC
congress in Viesbaden, a resolution wag accepted calling for standardisation,
Particularly the existing metric quality standardg should be collected,
analysed and reconciled to a common standard. In Spite of many efforts and the
good intentions of a lot of people the aim hag not been achieved.

From this eXperience it mugt be concluded that the complex problem of
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On Geometrical Quality in a Land Information System’

ir. H. Velsink

Abstract

“with the increasing implementation and use of computerized Land Information Systems
different types of information that are geo-referenced are interrelated and analyzed in an
integrated manner. A consequence is that the geometrical fundament, i.e. the topographical
map and the items that are surveyed in their geometrical relation to this topography, is
becoming but & small part in the whole data processing complex. Aspects like good
clagsification, completeness and frequency of revision are often considered of far greater
importance.

There is a tendency to believe that quality management of the geometrical fundament Is a
wellunderstood and well-managed area of interest for the land surveyor. Practice In the
Nethertands shows however that this is often not the case and that attertion for the quality
of the geometry tends to be forgotten because of the importance of aspects like classification,
completeness and frequency of revision.

In the environment of Land Information Systems it becomes vital for the geometrical quality
of the information that the source and quality are well registered. It is likewise important that
modern computing techniques of the land surveyor are made suitable for the treatment of
geometrical information fike atiributes to the objects in the LIS that can be manipulated
according to the problems and demands at hand,

1. LIS and the Land Surveyor

The orlgin of Land Information Systems is map making, especially the making of large scale
vector maps. In the context of map making a land surveyor has a clearly defined task. He
should provide the observations to map the relevant topographic information and related
themes. To fulfil this task a land surveyor traditionally starts by using a national control survey
network. Within this national geometric fundament he effectuates a dependant control survey
and using the thus realized geodetic control he performs his topagraphic and cadastral
surveying.

It is the expertise of the land surveyor that guarantees the quality of the information on the
map as far as position and form of mapped objects is concemed. Of old the land surveyor
has extended his area of interest to related topics. This extension goes two ways, firstly he
often registers much meore than just geometricat information, secondly he may go very far in
the application of the registered information for nearby and remote purposes.

But in essence the determination of position, size and shape of geo-referenced information
has stayed the kernel of the profession.

In performing his task in the map making process the land surveyor traditionally aims at a
geometric precision of the mapped information that is as high as is necessary to prevent any
user from noticing any lack in accuracy. As a result of this general aim for many purposes the
geometric precision of mapped objects is much too high for the purpose at hand. Besides in

Presentation held at the Workshop on Data Quality in Land Information Systems of the
OEEPE in Apeldoorn, 4-6 September 1991
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3. An Object Oriented Approach

Many of the developments mentioned above can be handied better by looking in another way
at the task of the land surveyor. To describe this other way use will be made hereafter of the
approach known as object oriented programming, which has been adopted in software
development (a good introduction gives [Korson, McGregor, 1890}).

in the object orlented reasoning of software development the whole of reality which is the
subject of interest is modeled by way of objects. An object is what also a layman wouid
understand as an object, for example a house, a streat, but also a block of houses, a district,
a collection of trees that belong to the same administrative domain, etcetera.

An object is not only an entity that is concretely visible or describable, but it also consists of
actions that the object can perform or that can be performed with the object. The object so
to say 'knows’ what can be done Wi e we are talking about objects in a LS. A
house for example can be an object in a LIS, of which Is known what its value is, how many
fioors it contains, what its status of maintenance is, etcetera. But also known is how &t should
be represented on a large scale map. Such a house ‘knows’ what can be done with it. That
means that it knows as well what can be done with its graphical presentation, its geometrical
projection an the map. [t can be imagined that the house knows that it may be placed parallel
to the road en that it knows as well that it may not be moved to the opposite side of the road.

The fact that within one object many properties and processes are described is generally
known as 'encapsulation’. The fact that not every user needs to know all properties and
processes that are hidclen within the object and how those processes work is known as 'data
abstraction’,

A land surveyor may ook now in the following way to the filling of a LIS with cbjects.

Each object has many properties and many actions that can be performed with it. The
geometrical representation is one of the properties and a limited number of actions exists that
can be performed with that geometrical representation, It is In the furnishing of information for
the geometrical representation and in the definition of allowed actions that the land surveyor
shows his expertise.

4. Local Structures

Geodetic computing techniques have devetoped with rapid strides in recent years, because
of especially the application of computers, it has made it easier in common surveying work
to compute the results of new measurements by first calcutating internally with those
measurements checking for correctness and consistency. Only afterwards the measurements
are confronted with already available measurements and existing map information. The
internal computation gives coordinates and quality information in a local reference system. Let
us define a local reference system together with the objects that have been measured with
reference to that systern as a "local structure’. Such a structure can be considered an object
in itseff.

To a local structure with its coordinates belongs a geometric quality description. What
parameters should be used for such a description depends on the mathematical modei that
is used. The theory introduced by prof. Baarda (see e.9. [LGR, 1982]} from the Delft University
of Technology for the description of precision and reliability of geodetic measurements is very
suited for this aim.
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As one of the main advantages of the object oriented approach in software development is
considered the possibility of re-use of once written software. In the same way it is impontant
that once surveyed information can be re-used whenever that may be useful, eventually in an
adapted or corrected form. Itis then important that information on source and quality of the
information is available. Nowadays it is however quite common that information in a LIS is
stored as one great heap from which one cannot derlve what was the source and quality of

individual pieces of information.

Surveying information can be available in many forms. Not only many measuring techniques

exist but also many types of measuremert. Surveying information may come from the original
field sketches the land surveyor made in the field. Experience in the Netherlands shows that
there is a great demand for the field sketches even though it is in a rather unpolished form.
Often information is available on planned building activities via building specifications. it may
even be possible to use information from small scale maps as a coarse basis for applications
with large scale maps.

Each of these sources of surveying information has its own quality and application
possibifities. It is therefore advisable to stare this information by way of local structures so that
it can be used when the moment is right.

it should be noted here that a large scale map can
that have been joined together. Of each local structure geometr

avallable.
In this view much less necessity exists t0 demand from a large scale map that it be of a

homogeneous and high quality. Surveyed information is collected from different sources and
stored together and it is used with a specific purpose in mind. Later use can be made of i,
put it is then adapted and extended according to the special purpose of that moment.

be seen as a collection of local structures
ic quality information is

5. An Example of Local Structures

us consider the map data base of a cadastral
r the first time their may not be felt any need to
differentiate in local structures ar to register accurately the sources and quality of the input.
But when such a map data base has to be updated a land surveyor produces a field sketch
and he tries to fit his measurements into the map data base at the office. One advantage of
having used local structures is that it is very useful to know the quality of the information the
data base contains to be able to judge appearing discrepancies.
Moreover a general concept iike a local structure can make the updating process of the map
data base more standardized and more automated, because the coordinates and their
geometric quality description are in a standardized format. Therefore fitting in the coordinates
and judging discrepancies may be done with extensive support by the software of the LIS,
And let us now consider the case that a measured boundary has to be reconstructed in the
field after some years. Then It is very useful to have the possibility to use the original
information that is stored in the local structures. In that case the land surveyor might even
want to connect several local structures that have been measured in the course of many
years. Such a connection can be done via similarity transformations. The resulting coordinates
of the combined lacal structures can be used to generate the information that is needed tot

stake out the old boundary.
i the updating measurements are stored together with the map data base in a LIS by way of

local structures also outdoor users of the cadastral data base are able to use more accurate
information than is contained in the map data base itself.

To Blustrate the use of local structures let
service. When creating such a data base fo
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6. Graphical Editing
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to be handled. The concepts of encapsulation and data abstraction make it easier for a user
1o handle the objects because much information on the attributes of the objects and of
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7. Conclusions

The emergence of Land info

rmation Systems in combination with the coming of many new
instrumentation and surveyin

g technologies has given rise to the question if tha quality of the
geometric information of large scale maps can stli be controlled by the land Surveyor,

itis argued that it will be necessary to store with the information in a LIS also |
the geometric quality. Parameters on precision and reliability as they have been developed
by the faculty of Geodesy of the Delft University of Technology are Very appropriate for this
purpose and could especially be applied to local structures as they are defined in this
presentation. In this context it is specifically the geodetic computing technique of joining

coordinate point fields by way of similarity and analogous transformations that will become
of great importance,

quality is not enough to ensure geometric quality control of
2 LIS, Maintenance and editing of geometrical information in a LIS has to be seen as handiing
the geometrical répresentations of objects. In the definition of these objects information must
be contained on the editing actions that one may perform on the objects,
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Data Quality
Prof. Peter Dale, MA, PhD, FRICS, FInstCES
Department of Land Surveying, Polytechnie of East London

ntroduction

The: function of all data management systems is to produce information in
ﬁﬁport of decision making. The growth of geographic information system
fechnology and the many and varied applications of land and geegraphic
Ynformation systems have opened up new opportunities. They have also created
néw risks since the quality of the decisions made can be strongly influenced
v the quality of the data upon which they are based. With bad information
. here is a high probability of making bad decisions while with good
‘Information there is a significant reduction in the risgk that wrong decisions
will occur. Risk can only be reduced if the quality of the information that
‘is offered to the decision maker is suitable for the purpose for which it is
being used.

Data quality is an issue of management. Throughout all sectors of professional
and commercial practice there is growing pressure to demonstrate total gquality
management and the adoption of quality assurance procedures. The Eurocpean
Community, for example, is pressing for gquality assurance from all those
tendering in the procurement of goods and services. Land information systems
will not be exempt from this directive and although information is unlike
other goods, it too can be subject to quality control. The British Standard
BS 5750, the UK eguivalent of IS0 9000, regards "quality" as being "fitness
for purpose" or "safe in use" and ig "the totality of features and
characteristics of a product or service that bear on its ability to satisfy
a given need".

Quality assurance encompasses a number of activities from quality audit ("the
independent examination of gquality to provide information") through quality
control and quality procedures to guality systems. The latter is defined in
British Standard BS 4778 as "the organization structure, responsibilities,
activities, resources and events that together provide organized procedures
and methods of implementation to ensure the capability of the organization to
meet quality requirements". The whole process of ensuring quality is
essentially a matter of management, the term 'Total Quality Management' (TQM)
reflecting accurately what is involved. The International Federation of
Surveyors (FIG) is currently undertaking a review of TQM throughout its
members in an attempt to determine what legislation is currently available and
to what extent countries are already insisting on guality assurance and
quality control in the procurement of goods and services. This paper examines
some of the characteristics of spatial data that need to be considered by
those responsible for their management.
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are protected and that if they

is clear that digital map data, for example,
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were transformed, for inst
- just as an author retains the
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copyright in a book that is translated into a different language.
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e the coordinates of the centre line of a road calculated from the
a digital terrain model derived from a
who then owns the copyright? The UK Act
k in any medium by electroﬁic
s which are
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digital outline of the road casing or
set of spot heights taken from a map,
defines copying as including the storing of a wor
means and that copying of work includes the making of copie
transient or are incidental to some other use of the work. Hence every time
that a digital map is shown on a screen this is making a copy and may be an
infringement of copyright., Every time that a user looks at a paper print of
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copyright. Digital data thus have gualities that differ from those of

traditional manual based systems.
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tn other circumstances, spatial information may.not be guaranteed - thus the
Guidelines issued by the Department of Trade and Industry {DTI, 1550}
recommend that Government Departments should issue a disclaimer to the effect
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insurance and the public can be paid fair compensation if th

use are incorrect and give rise to loss.




1 12 what is necessary and sufficient for one u

1 :fgr" nother. Those responsible for managing the data
g'_mmddate all the uses to which the
tion,

ser may be
cannct know

data will be put. Withi
: . in
those responsible for operational control will requir o,

etailed and up to date information to meet well defined object

. concerned with strategic Planning within the same or
accurate,

@ accurate,
ives. Those
ganization may need less
often of an historical nature
Ype of manager will need very

more generalized and aggregated data,
t? megt,lll—defined and broad objectives. Each t
different types and qualities of data.

Conclusions

for the completeness of data sets.
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Accuracies of the digita] Danish cadagtral map

By Jonna Hvidegaard, Ph.d.
National Survey and Cadastre
of Denmark

1. Introduction.

In 1986 the National Survey and Cadastre of Denmark started a
project to convert the old analogue cadastral maps to digital
form.

The project included specifications, choice of hardware and
software, development of special software, education etc.
The actual production has been going on now for a couple of
years.

To day the digital map is the official cadastral map in 12
municipalities.

By the end of this year approx. 10 % of the country will be
covered by digital cadastral maps.

The economy, to go on in the rest of the country, has not been
settled yet. If the suggestions are agreed upon, it should be
possible to finish the rest of the country before the turn of
the century, possibly by giving out some of the work in private
enterprise.

2. Principles for building up the digital cadastral map.

The ideas behind the creation of a digital cadastral map, have
been described earlier, also in OEEPE connections [1].

The following is only ment as a brief introduction, to give
sufficient background for the discussion on the accuracy
obtained.

The elements used for building up the map are:

1. renovated/recalculated control points

2. measurements to the boundaries from the archives

3. the analogue cadastral map

4. information from the field (orthophotos/topographic maps)
5. cadastral know how

When building up the map, you start with the control points, of
which we have approx. 330.000 in the whole country.



-:On top of them you construct the mea
i surements t i— :
sié ?o;isll the measurements are used. We estimgtzh:hgzuzggié - 3. Sources of errors.
- measurement sheets in the archives
) | 7The gross errors are not considered in this connection, alt-
hough of course they do occur. They have to be found and
corrected in the production routines.

The rest of the map is digitiz

. ed

;ﬁlchhagprox. 90% are islgnd mapsl.from the analogue maps, of

e whole country is covered by an :

15.000 map sheets, most of the% inaégggz T?Eﬁéowe have approx. : The accuracy of the final map is determined by the elements

The digiti : _ mentioned above, the equipment used and the persons doing the

const;gét;geg Eaiti are transformed into the map using the work.

skeleton map". Al $ : .

the orthofotos or tOpogrgphic ;: the field 1nforma§10ns, from The control points have been recalculated and have an accurac

Ps, are used in this process. which, in thgs connection, is very high Y
. v ' .

Finally the outer boundari i . ;

each other using measureméﬁ§s°§n§hf 1s}and maps are ajusted to When using measurements you also get a very high accuracy in

mations from the field. mailnly - the map infor- . the map. You could say that you use the scale 1:1.

when digitizing of course the accuracy is much lower. The

digitizing table, the person using it and the accuracy of the

nmmﬁgzwn& diaitizin oldlanalogue.map all influence the resu%t. ‘
archives a&&qmggmps It is very difficult to give an exact figure, but the resulting

rme of a digitized point will probably be between % and 1 m in
the field for maps in 1:4000 using high precision digitizing |
tables. |

In the end this means that you get a digital map with a very
inhomogeneous accuracy.

4. User information - classes of accuracy.

To use an inhomogenecus map of course is a challenge!
It has therefore been a request from some of the users, to have
the rms for each point available as associated data to the

graphic presentation.

We did not feel, that it was possible to fulfil that wish, so
instead we decided to register informations on how the actual
point was put into the new map. To do so we created 8 classes
of origin. The number of the actual class is tied to each point

during the conversion of the map.

The classes depend on 3 things:
1. is the point digitized or measured in the field ?
2. which points are used as paspoints for the transformation ?

. , : ! : 3. is the analogue map of a special high guality (recently
Z:Egﬁ%ﬁ;ﬁ“m : reconstructed maps) ?
optotos/lite nmaps ) : '
°“4?%3§ . The classes range from 0 (control points) to 8 (points digiti-
: zed from old maps}.

A special class is class no. 5, which includes "natural"
points, chosen from the orthophoto or the topographic map. The
points are chosen either by digitizing or, in case the map is
digital, by pointing out the "natural" point.

Fig. 1: Elements used in building up the map

The computersystem is designed to attach the right class number
to the points, in connection with the transformation procedure.



‘the paspoints are not error-free, and you will get correla-
tions, which are not taken into considerations.

The logic is

uit i i
below. quite simple in fact,

@s can be seen from fig.2 The classes were never designed with the rms in mind, and you
can get a lot of discussion on, what the figures really means

and stand for.

Never the less I risk to use these results to get an idea, more
than an accurate expression, of the accuracy of the points in
the final map.

For Helmert transformations, only transformations on 4 points
and more are included in the report below. For affine trans-
formations at least 5 points have been demanded.

Pable of rms values

class no. 1 2 3 4 2] 7 8
rms {m) 0.09 0.25 0.42 1.13 1.71 0.84 4.62
no. of points 22.167 |2.074 852 273 231 4.482 42.392
redundances 15,599 |1.485 561 193 180 3.855 32.630
transf. points measured digitized from

maps

< new > < old >
paspoints control points |[transformed points

incl. <nat.
ptae.>

FPRE: no. of paspoint class

Diagram for appointing classes 6. Conclusions

As expected you get a large variation in accuracy going from
one class to another.

5. A i . .
N approximate value of the rms. With the exception of class no.7, the order of classes reflects

the same order in accuracy.

Compared to the results you get when using measurement, it
seems justfied to digitize only, where new reconstructed
analogue cadastral maps are available.

Eﬁch transformation provide us with a rmg
ese values for each class, X

fielq, saying something about

and by adding up
You get an expression i i
the accuracy. in em in the

on the other hand you get a low accuracy digitizing old maps.

In the discussions concerning a digital cadastral map, economy
plays a still more important role, at least in Denmark.

From a theoretical point of view
get a proper rms in that way.
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You may argue, that You do not
For most of the transformations

There is no doubt, that it is easier and quicker to digitize




the existing maps than it is to in

clude meas i
you have the measurements in house urements, even if

Therefore the most im
' portant facto i i
money. Which accuracy can we afforg ghen Faliing acouracy is

The loss of accurac i
of y when moving down trough the
clearly indicates that you do not get moregthan ygiagzisfor

Copenhagen, August 1991
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Zur Qualititspriifung graphischer Daten in groBmaBstibigen
raumbezogenen Informationssystemen

Quality check up of spatial data in large scale information systems
v. HW. Stoppler, Bonn

Manuskript zum Vortrag beim FIG-Symposium in Innsbruck, 30.9.1991

Zusammenfassung: Die Verarbeitung von Daten in raumbezogenen grofmaBstibigen Informationssystemen und inshesondere
der Datenaustausch erfordern Qualititskriterien fiir die Richtigkeit der Daten. Die Einhaitung der Kriterien ist durch
Priifungen sicherzusteilen. Als Grundsatz gilt, da8 die digitalen Daten mit ihrer fachlichen Definition Gbereinstiamen
miissen. Die Priffung dieser Ubereinstimmung erfordert hauptsichlich allgemeine peometrische Priifungen und fachlich-
semantische Priifungen. Notwendiger und méglicher Prifumfang werden auf der Grundlage praktischer Erfahrungen am
Priifungskonzept der Automatisierten Liegenschaftskarte (ALK) anfgezeigt.

Summary: Digital spatial informations must be well defined in geographic information systems (GIS). There is a strong need
for quality check ups in data processing, for storing in open data bases and for data exchange between different systems as well
as for all kinds of official and private use. Therefore criteria are necessary to define the quality of these spatial informations
(spatial objects). The main criterion is the conformity of the internal digital cbjects with their external definition. Checking up
these criteria mainly means general geometricaily and special semantically cbject-checking. Based on experiences with the
* Antomuatisierte ©iegenschaftskarte (ALK)' necessary and possible object-checkings in large scale information systems are
pointed out,

1 Priifungsgrundsiifze

Raumbezogene Datenbestinde, die einer Vielzahl von Nutzern fiir unterschiedliche Zwecke zur
Verfiijgung stehen (Basisdatenbestinde), werden heute in Datenbanken vorgehalten, mit
Datenbankverwaltungssystemen verwaltet sowie mehr und mehr iiber Datennetze mit
Serverkonzepten den verschiedenen Nutzern zur Verfiigung gestellt. Fir die Beschreibung und fiir
die Mitteilung iiber die Qualitit der vorgehaltenen und auszutauschenden Informationen (und dies
ist mehr als nur die Frage der Genanigkeif) gibt es bisher keine allgemeinen Kriterien.

Bin Problem der Definition von solchen Kriterien liegt sicherlich darin, daB} Datenbestinde iiber
Verarbeitungsketten ecntstehen und Ergebnisse sich widerum als Folge von Arbeitsketten
prisentieren. Bs liegt nahe, dal sich bei diesen komplexen Arbeitsabliufen im Fehlerfalle
Verantwortlichkeiten gegenseitig zugeschoben werden ('Keiner will es gewesen sein’). Unter diesem
Gesichtspunkt liegt es auch wiederum nahe, zumindest eine Stelle festzulegen, bei der dic Daten
aufgrund bekannter Kriterien abschlieBend gepriift sind. Diese Stelle kann our bei den
Datenverwaltungs- und Datenverarbeitungsprogrammen des Datenbestandes bzw. Datennachweises
selbst liegen. Die Priifung setzt fachliche und organisatorische Regelungen voraus, die die
{Ybereinstimmung der digitalen Informationen mit der Realwelt und Modeilwelt weitgehend sichern.

Zum Priifungsumfeld

Bin Datenbestand ist richtig, wenn er mit allen seinen fachlichen Definitionen und dv-technischen
Festlegungen iibercinstimmt. Dieser Qualititsansatz zeigt bereits auf, daB die Richtigkeit eines
Datenbestandes nicht durch eine Priifung allein, sondern nur durch eine abgestimmte Summe von
Priifungen erreichbar ist. Den inneren Kern dieser Priifungen bilden diejenigen MaBnahmen, die
den Datennachweis selbst auf Ubereinstimmung mit seinen externen Festlegungen und auf
Widerspruchsfreiheit priifen.




Informati - nge : . ] .

Qualit;‘i:s;,?-?isfsxmm:- : iel “filr ei . In dieser ALK-Systemkonfiguration werden die beschreibenden Daten (Sachdaten wie z. Bsp. Daten

Basisinformal:ilgr%: o : ' atisi i i "“des Liegenschaftsbuches) von der jeweils zustindigen Stelle mit eigenstindigen Programmsystemen
egenschaftskatasters. Die - gefiihriQualititspriifungen, die auf dem GrundriBnachweis im Datenbankteil aufsetzen, lassen sich

Vermitielnden Schnittstelle. i i : . +* gruppieren in

- die Berechtigungspriifung: Sie priift formal, inhaltlich und ridumlich ab, ob nur die dafiir
" berechtigten Personen bzw. Stellen GrundriBdaten eintragen, fortfiihren oder benutzen,

LLagssyslems  verwaltet Die Ripe: - die Objektpriifang: Sie priift ab, ob das einzelne GrundriBobjekt mit seinen fachlichen
einschlieflich der 'leegg;rdfrllli:;ﬁ% Definitionen iibereinstimmt.

n

Anweudungspmgrammen (Datenhankverarbeitung) - die Simulationspriifung: Sie priift durch verfahrenstechnische MaBnahmen ab, ob eine fachlich
zusammengehorige Menge von  GrundriBobjekten in ihrem Kontext vollstindig und richtig
fortgefiihrt wird.

- die Integrationspriifung: Sie priift durch verfahrens- und programmtechnische MaBnahmen ab,
ob eine fachlich zusammengehdrige Menge von GrundriBobjekten und Sachdaten in  ihrem
Kontext vollstiindig und richtig fortgefiithrt wird.

Weitere Priifungen im Umfeld des GrundriBnachweises sind Priifungen im Verarbeitungsteil
(Vorverarbeitung), Priifungen durch Schaittstellenumsetzer beim  Datepaustansch  und
Sachbearbeiterpriifungen.

Im Datenban
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Abb. 2: Allgemeine Priifungsbereiche in raumbezogenen Informationssystemen

Im Rahmen der fiir dieses Referat zur Verfiigung stehenden Prisentationszeit von 15 Minuten und
in anbetracht der Komnplexitiit des Stoffes ruht der Schwerpunkt meiner Darsteilung auf dem Bereich
der Objektpriifung der grofimafstibigen GrundriBinformationen im GrundriBnachweis. Die
anderen Qualitéits- und Priifungsanforderungen werden nur angerissen.
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2 Objektpriifung

Ziel der Objektpriifung ist es, den Datenbestand des GrundriBnachweises bei der Ersteinrichtung
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- Reihe aufeinander abgestimmter Einzelpriifungen.

anwendungsunabhingigen Uberpriifungen der Objektde
aus anwendungsabhingigen Uberpriifungen der fachlichen Inhalte der
Datenelementpriifungen (Fertfithrungsarten).
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] 1) Ein Standardagaregat je Kartenzeichen 2
Abb. 3: Fachliche Objektdefinition im Objektabbildungskatalog (OBAK)
2.1 Geometriepriifungen
Die geometrischen Priiffungen der Datenbankverarbeitung  sind anwendungsunabhingige
Uberpriifungen der geometrischen Konsistenz des GrundriBnachweises bei der Ersteinrichtung und

bei jedt?r Verdnderung: 1. die Integrationspriifung Punkt- und Grundrifdatei, 2. die
Geometriebehandlung, 3. die Objektpriifung entsprechend dem Objekttyp und 4. die Priiffung auf
Flichendeckung bei Folien mit flichendeckendem Nachweis.

2.1.1 Integration Punkt- und Grundrifdatei

Die Pt}nktdatci kann aufgrund ihrer Attributinformationen im Gegensatz zu einer reinen
’I@oordmatendatei’ als herausgehobene Fach- bzw. Sachdatei zur GrundriBdatei aufgefaBt werden,
Ein Punkt kann auBerdem mit mehreren Lagekoordinaten gefiihrt werden (2. Bsp. aufgrund von

Erneuerungen im Trigonometrischen Festpunkifeld) Damit stellen  sich besondere
Integrationsanforderungen. Die geometrische Integration von Punkt- und GrundriBdatei erfordert
somit die stindige definierte Koordinatenidentitit zwischen bestimmten Lagekoordinaten eines
Punktes der Punktdatei und ihrem Nachweis in der GrundriBdatei. Typische Fehlersituationen sind:

a) Formeller und materieller Integrationsfehler:
Punktdgtei stimmt  nicht mit ihrem Nachweis in der GrundriBdatei iberein  (formeller
Integrationsfehler); die Vermarkungsart eines

Punktes der Punktdatei stimmt nicht mit dem
Schliissel der Vermarkungssignatur in der GrundriBdatei iiberein (materieller Integrationsfehler).

Die Punktpummer (Punktkennzeichen) in der
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und mung mit den im
‘Objektabbildungskatalog ' fachlich definierten GrundriBobjekten. - Diese Zielsetzung erfordert eine

Die Objektpriifung besteht daher ays
finitionen durch Geometriepriifungen und
Objektdefinitionen durch
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Abb. 4: Geometrische Priifungen auf den GrundriBnachweis

b Koordinatenidentitiitsfehler: Durch den EnistehungsprozeB der qurdfnaten Il)mdkiiurci; hf;l:::
stindigen Erneuerungen bzw.  Genauigkeitssteigerungen lwe;del?' be(li' ?::1?1'; rteur;( oorr;naten
i i i o i tig digitalisi ,
tenpaare nachgewiesen. Dies kinnmen z. Bsp.  gleichzeitig :
%gg;gzimnpin einem glteren Festpunktfeld, vorldufige und/oc.ie,.r amtl;gh S?Stgtf;mtfnl(ggﬂﬁtﬁi
in ei homogenisierte Koordina e
in einem neueren Festpunktfeid,  verbesserte (1 0 g Semselbe
i - i dentititen von  Grenzpunkten, die gleichzeitig
Festpunktfeld sowie Punkt- und Koordu!atem ‘ ; B -
i i i i i dann auf, wenn die fachlich festgeleg
dudepunkt sind, sein, Koordmatemdentltatsfeh!er treten uf, ) tgeleg
I(c}iz?li‘i‘:ﬁtpzwischei’ der den Grundri3  definierendern Koordinate und ihrem Abbild im
GrundriBnachweis gestort ist.

i i it i ! dirverarbeitung’. Mit der
i K fiillt diese Qualititsanforderung mit der “Sekun , V de
Is):;unﬁvera‘:{neitung wird jeder Punkt, der in die Punktdatei Zlqgﬁfgag‘en lwn’d, ni‘gggﬁ;ﬁ
i i i i tei als pu
mpgesteuert in die korrespondierende Folie der Grundri
%rlgrgrrl::ltarfbjekt aufgruad einer von der Katastcrbehﬁrdt.: vorgpgebenen Rapgfolvgekde‘s Lagei:a;clt:;
der die fachliche Bezugsgrundlage der Koordinaten definiert, eingetragen. Ein Direkteintrag 1
GrundriBnachweis wird abgewiesen.

2.1.2 Geometriebehandlung

Ein wesentlicher Grundsatz fiir raumbezogene Informaﬁogssysmme sollte sein, d.lef i}fﬁll:;angligsog;i
teilweise identische (Geometrie verschiedener Gl:uudrxﬁobjekte .redunfianzfre: z;v b d;;her s il
unverzichtbar fiir raumbezogene Basisinformationssysteme. Die _Obgektgeome ie
Geometriebehandlung zu unterziehen. Typische Fehlersituationen sind:

a) Punktidentititsfehier: Punkiobjekte verschiedener O!Jjektart, die geomet_risc‘hlideéntisigi lslliztg;l\;f;:
z. Bsp. ein  Grenzpunkt, der gleichzeitig Gebdudepunkt ist, haben unterschiedliche Koo
GrundriBnachweis und werden doppelt abgebiidet (Punkt-zu-Punkt Beziehung).

b) Linienidentititsfehler: Definitionsgeometrie verschiedener oder gleicher Objektarten, die
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etrisch partiell oder; ‘Vollstindi
uf einer Flurstis enze

cksgrenze, ‘wird” im  GrundriBnachweis mehrfach abgebildet (Linie-
‘Beziehung),

) Bedingungsfehler: Anfangs- oder Endpunkt einer Definitionsgeometrie {oder ein Punktobieki),
wie z. Bsp. der einer Nutzungsartengre

nze, liegt nicht geometrisch genau auf der entsprechenden
Bezugsgeometrie wie 2. Bsp. einer F furstiicksgrenze (Punkt-zu-Linie Beziehung).

d) Kooperationsfehler: Kooperationsfehler kiinnen auftreten, wenn sich mehrere Fachbereiche auf
einen gemeinsamen Grundrifinachweis bezichen {z. Bsp, Liegenschaftskataster, Planungsamt,
Griinflichenamt). In diesen Fillen muB die Geometriebehandiung fachiibergreifend aufgrund von
Kooperatiousvereinbarungen auch dann wirken, wenn die verschiedenen Fachbereiche unabhiingig
voneinander mit demselben GrundriBnachweis redundanzfrei arbeiten wollen. Diese Arbeitsweise
erfordert einen funktionierenden Benachrichﬁgungsmcchanismus zwischen den Disziplinen,
Fehlerhafte sowie unterbliebene B fehlerhafte sowie unterbliebene

enachrichtigungen und
Geometriebehandlungen sind Kooperationsfehler.

ngleichung cines Altbestandes
an den Neubestand miglich ist. Die Geometriebehandlung wird folienabhiingig nach
Folienpriorititen und aufgrund von Ahstandsmafen (Toleranzbereich) durchgefiihri,

213 Objekttyppriifung

Bei der Objekttypp

riifung sind die Objekte des GrundriBnachweises auf Ubereins
festgelegten Objekt

timmung mit dem
typ zu priifen. Typische Fehlersituationen sind:

jektinformationen enthalten keine Objektkoordinate (geometrischer
Objektreprisentant); bej flichenfSrmigen Objekten Liegt die Objektkoordinate fehlerhaft auflerhaib
des Objektumrings; Objektinfo;
B

rmationen  desselben Obijekts liegen fehlerhaft in verschiedenen
Folien (Ebenen usw.); das Objekt hat falsche oder fehlende Referenzen auf andere Objekte,

¢} Unzuliissigkeitsfehier: Objekte weisen unzuldssige Objektformen auf wie 2. Bsp. kreuzende Linien
bei einer Umringsdefinition oder flichenfSrmige Objektteile sind  iiber unzulissige
"Einpunktidentitst’ verkniipft; Objekte

enthalten unzuliissige Anzah] vor Informationen z Bsp.
Mengenfehler aufgrund zu groBer Anzahl der Stiitzpunkte eines Splines,

d) Geometriedefinitionsfehler: Geometrieparameter  sind fehlerhaft  gegeniiber dem
definitionsgerni vorgegebenen Aufbay, z, Bsp. beim Kreishogen, beim geschlossenen Polygonzug
oder beim Spline: die Definitionsgeometrie enthdlt nicht oder noch nicht vereinbarte
Geometriearten wie z, Bsp. eine Klothoidenparallele,

€) Unschiirfefehler: Ein flichenférmiges Objekt wird differentieil von anderer Definitionsgeometrie
geschnitten;  Geometrien weichen d i

g-'idéﬁﬁs:éh iét, wie z. Bsp. eine Grenzhecke oder Gebiundeseite
Zu-Linie

s s : i ": Diese
i iterer Fehler- bzw. Diskrepanzbercich su.ld ProgrammentwIFklulillifldgg::IJi;ﬂ(Zi:E Bereish
e zen sind nur mittelbar der Objekttyppriifung zuzurechen, mgig]ir anzen fiegen in dem
.: Disk];eptzﬁaustausch- bzw. Prisentationsfehler. ProgrammenthCklull;_gShsn egysteme bow. deren
- der Da st B der verschiedenen graphische ysterne. s ;
: iedli tungsvermogen  der 4 > t ein
: ““wrscﬁzgﬁﬁﬁznm é’;;:v;i:lllcglungssmlgld zum gleichen Zeitpunkt begriindet. Dies ist insgesam
] u?;?';;c;reicher Bereich. Als typische Fehlersituationen seien genannt:
u

i i o telheng kann aus den
i i isentation einer Boschungssghraft:endars
funkti faf}:mh ‘ﬁ;gﬁ%:?ﬁgng;:?::en im GrundriBnachweis nicht vom allen anderen
e ) 1achw t
gjrz;g?l?;stemcn nachvollzogen werden {Objektreproduktionsdiskrepanz);

i Systemen
is implizi i tionsaufgabe kann von anderen § :
ine i i hweis implizit vorhandene PrasEnta g : 1 omen
- eine im (;Jlrullllilgﬂezacwerden \Eie z. Bsp. die flursmcksgrenzenubfrgrelgem]i;'iﬁ;;n;ano:mliung
m(}rcm ?;;c;?unggoder die d’urch Priorititensteverung zu unterdriickende Bos gsdar:
Ze - - .
unfelll- einer Briicke (topologische Entwicklungsdiskrepanz).

" . .. o
der ALK finden diese geometrischen Qualititspriifungen (Objekttyppriifungen) bei der
er d n

IE].lr.steiuric:htung und bei jeder Fortfithrung statt.

214 Priifung auf Flichendeckung

. . ficke
i ie Teil ei i den Nachweises sind (z. Bsp. Flurst!.lc 2
iir fli ormi biekte, die Teil eines flachendec}cﬁn n s pusticke,
Nt ﬂache?ti‘gngfte ?ur'}:eh programmtechnische Qunhtatsprufunge_n gghﬁmgﬁtj}lﬁlﬁﬁé g:wih:ieistet
Nuttil}ngz;tung’ dieser Nachweise und bei jeder Fort.fi%hrung_ stets (?ed. dchen
istsul:: bleibt. Typische Fehlersituationen dieses Qualititsbereiches sind:

i i ilweise oder
a) Uberlagerungsfehler: Ein Objekt eines fliichendegcengzx} ktl\i&:];:e:.f{:sh w(‘illﬁ:hte;li\:f:seselbst
Andi i deren Objekt iberlagert. Ein Objekt k d !
Xgﬂ;ta;::tg w‘:::iie: l(lglt-)npphfllllgs?t;hler) an't gleicher, anderer oder abweichender Objektbezeichnung.
iiberla;

hlender
L . [ Aussparungen) aufgrund fe
: Der Flachennachweis enthalf Liicken ¢ ., lerhafien
otg' éutfspag;:}g[slf;:;ler f‘;ﬁchenfi:inniger Objektteile oder aufgrund einer fehle

exie, -
Umringsdefinition.

inri i hweise
i i i htung flichendeckender Nachs
: Bei der naturgemil sukzesstvex'l Einrichtun T hweis
o A;fe!de{’::gls:;l;iz;ene;n den Na%]tste]len der Einrichtungsbereiche, gmﬁgﬁ:ﬂnn%ﬁonderﬁ
ents:e :]:iiesen Stellen geometrische Identitit der E’!ereichsgren?:n _vorgltlssk.)er:ia:hes e
Sor falt innerhalb des GrundriBnachweises eines  Zustindigkeits crciches . Bep. eines
f(m;g“; ramisbezirks) und weitere exakte Koordinierung an den Bereichsgr
ataste ]
drilicher Zustiindigkeiten.

i i i hl fiir einzelne vollstindig
i i iifung mul dabei erfu]lt‘ sein  sowo rollstindig
D‘l'e Faacieztcgaiis\s;;e (\Eie 2. Bsp, Flurstiicke), fiir partEeII f lacl'lendecktsa:l:; I;I::l;vﬁt;;s;h(ﬁ e -
gaChgﬁa eF(':léiihen der Bodenschiitzung) sowie fiir jede fachlich bestimmte
Esrrs,ieinrichtung dieser Nachweise,

i i inri ie bei jeder
Der ALK-Datenbankteil fiihrt die F15chendet;kux_lgsprufu:lgmlr):;diirf];:‘,erist::ln;:?il;;l;ge ns[ci):l'lleia bel ghen’
u i der Grundrillobjekte in vom ! Tei 2 i oreicher,
Forzihdgﬁgigsigftz];e%iigi(:]ixf (Numerierungsbezirke) oder cbjektweise in den Anderungsbere
ins
durch.




23 Prii ey .
riifung auf Zulissigkeit, fachliche Wertcbereiche und Voll tind
olistindigkeit | |
gkei nn ein Datenelement belegt ist, dann milssen hestimmie weitere: aug)

Aufbau und Inhalt des . heschrieben werden {we

. . ! Grundrif i . in).

m Objel(tabblldungskatalog-Lie[g‘:Sl}S‘WBISES des Liegenschaftskatasters in Nordrhein-Westfal, 'belegt et
- westfalen sind

Aufgabe der Fortfiihr chaftskataster (OBAK-Lj .
ungsarten fiir di : BAK-LiegKat N . .

tr die GrundriBdatej ist RW) fachlich festgelegt. ‘I der ALK wird der Priifungsumfang und die Priifungsmoglichkeit

i rden die Fortfiibrungsarten in Nordrhein-

Lichat NRW enis .

prechenden i ” es, die de

Datenbestandes der Grundrinateifa{fj]ll;cﬁe” Priifungen zur Siche;im-i estl;gungen des OBAK- die Fortfiihrungsarten definiert werden. Derzeit we

:;Lt.s“’h;n Sfoll, durchzufishren. Dazu wirdﬂggl _dgr Ersteinrichtung und nachm:j edKOI!FSlstenz des " Westfalen auf der Grundlage von GrundriSeinheiten der Objekte und nicht auf Objektebene
e Fortfiibrun PO 1 Jedem Fortfii Jeder Fortfiihr * definiert.
Da‘cnbank\rerarbeis:;t md;t 1hre{r_1 Namen angegebenum(;t:gsz:iuftrag an die ALK'Datenb:::;g( definier

g durchzufithrenden Priifungen ? beschr ?’; Umfang der von der

eibl.  Die Priifun

g durch

Fortfiihrungsarten i i
erganzt die geometrischen Priifungen um die fachlj
¢ fachlichen Inhalte d
er

umso geringer, je allgemeiner -

3 Weitere Qualititspriifungen

GrundriBobjekte.
die GrundriRinformationen seien an dieser Stelle nur im {berblick

In jeder Fortfiihr .
Vollstindigkelt und Voot estegungen getroffen i

erteeinschrii en iiber Zulissigke; . ;
Piaus:blhtatspriifungen zu diesenria:'lelsl?lleug der Datenelemente. Die Datefzségﬁil\tr, Op erationsumfang, aufgezeigt. Der Uberblick soil verdeutlichen, daB verliBliche Datenqualitit nur durch eine Vielzahl
gungen durch, eratbeitung fiihrt die verschiedener Priifungen gewiihrleistet werden kann, die einerseits notwendig und andererseits
sweckmiifig sind. Diese Priifungen seien unter den Stichworten Berechtigungspriifung,
Simulationspriifung, Integrationspriifung, Vorverarbeitungspriifung, Priifung durch

Schnittstellenumsetzer und Sachbearbeiterpriifung angedeutet:

Weitere Qualititsprifungen auf

a) Berechtigungspriifung: _Berechtigungspriifungen sichern den GrundriBnachweis vor
unberechtigtern  Eintragen, Andern, Loschen oder Benutzen von GrundriBdaten, Die
pLOB ! Berechtigungspriifung im GrundriBnachweis umfaft die Eingabeberechtigungspriifung fiir den
~0bjektkoordinate- : Fortfiihrungs- bzw. Benutzungsauftrag und die Zugriffs_berechtigungspriifu_ng f"r‘fiie fachliche

Verinderung oder Benutzung des  GrundriBnachweises. Die Berechtigungspriifung findet

8881 Numeri -
8882 Koord :: :Itlg asbezirk unabhiingig von entsprechenden Berechtigungspriifungen im Verarbeitungsteil und unabhiingig von
sonstigen organisatorischen und dv-technischen Datenschutz- und DatensicherheitsmaBnahmen

8803 Priifzaichen
~Endpunkt 4. Linjas "l e statt.
1801 Humerierungsbezirk

1882 Koardinate

b Simulationspriifung: Im Gegensalz zur alphanumerischen Datenverarbeitung ist es ein
Charakteristikum der graphischen Datenverarbeitung, da ikre Daten a priori untereinander
vernetzt sind. Die Fortfithrung von GrundriBdaten kann daher micht elementar zerlegt werden

[N IR N M M | 11,15,21,22
. : : sondern ist als Fortfiihrungseinheit zu behandeln.
So zeigt z. Bsp. die in Abb2 skizzierte Gebiudeeinmessung auf, daB die Fortfithrung des

8233
---------------- 3 02‘5‘3535'“33; 8242 Grundrifnachweises erst dann richtig abgeschlossen ist, wenn gleichzeitig das Gebiude mit atlen
littete Flurstiicksgrenze fortgefiihrt worden ist, die

"""""""" 19248 : ; : LB

--------------- R seinen Informnationen eingetragen ist, die gesp
"""""""""""""""""""""""""""""""""""""""""""""""""""""" : Mutzungsartengrenzen und -signaturen eingeiragen sind und gef. die Position der

- Flurstiicksnummer verschoben worden ist ('Fachliche’ Transaktion).

""""" a4 Bei dieser Fortfiihrung muf w.a. auch gepriift werden, ob die Verinderung des GrundriBnachweises

Abb. §: Priifungsumfang mj .. auf einem fachlich gewollten Altzustand aufsetzt (Aktualititspriifung) und ob die Verinderung
g mit Fortfithrungsarten picht mit anderen gleichzeitig bzw. parallel stattfindenden Fortfilhrungen kollidiert

(Konkurrenzpriifung). Fehlerhafte Eintragungen, Programm- oder Systemabstiirze konnen dariiber

a) Zuliissigkeitsprii -
s priifung: Si i
nissen oder kénnen Odere . . ' i .s .
hinaus zu inkonsistenten Datenbestiinden fiihren (Konsistenzfehler).
rst in einer "Hintergrunddatenbank’ simuliert und die

Datenelement *Ohb; . nicht vorkommen dij i
ckta : L iirfen. So b
jektart’in Funktion der Linje’ vorkommen, mug 2. - i In der ALK werden daher Fortfihrungen Zue
Dateiverinderung wird anschiieBend in einer "fachlichen Transaktion’ vorgenommen.

Bb) Wertepriifung: Sie priift, ob das D
sfj?. das Da?enelemeut "Objektart’ in
auf den Schliissel 0233 (Flurstiick a

FEART@D |

zienelement mit einem zuldssi
*Funkii cinem zuldssigen Wert belegt |
tion der Linie’ bei Flurstiicken cinggc$E&0 kann 2. . . . s
ankt werden ¢ Tntegrationspriifung: Der Umfang der dv-technischen Integrationspriifung (gleichzeitige

abgewiesen, Hgemein); StraBenflursticke
¥ SC I
(Schltissel 0239) *werden damit Fortfiihrung von  Grundrif- und Sachdaten) muB abdecken: die Ubereinstimmung  der
Verkniipfungselemente {formale Integrationspriifung),  die {Ubereinstimmung ~ der
korrespondierenden Dateninhalte {materielle Integrationspriifung), die Abstimmung  beider
fachlichen  Fortfiihrungsiogiken untereinander (Fallverarbeitungspriifung) und beider dv-
technischen Fortfiihrungslogiken untereinander (integrierte Simulationsverarbeitung entsprechend

Buchstabe bj).

c) Operationspriifun‘ i

( Y - " . .
gqeugmt{agen, Andern,g Lﬁézhtﬁ:uﬁ, onteren®
amit konnen Fortfiihry ,
Loschen zulassen.

d) Vollstindigkeitsprii
1 priifung:
bzw. Bedingungen zwischei

dem Datenele

. - 3 - ment

e dP?'s@omeren) bei dieser Fortfijhrun

efintert werden, die z. Bsp. nur eing

Vorgesehene Operation
uber!'xaupt zuliissig  ist.
Neueintragen, aber kein

Sie erginzt die Zulissigkeitspriifun

einzelnen Datenclemente g um fachliche Abhingigkeiten

0. Dazu konﬂcﬂ loglsche Kett&nbemehuﬂgen
1

d) Vorverarbeitungspriifungen: Diese Priifungen sind dvtechnische Priifungen im Verarbeitungsteil



auf dic  Objektdefinitionen und dje Integrationsanforderungen. Sie
Vorpriifungen zu den Priifungen des Datenbankteils zu verstehen. Bei den V&
sollen diese Priifungen méglichst umfassend durchgefiihirt werden.

¢) Priifungen durch Schaittstellenumsetzer:

graphischen Systemn statt: eine Umsetzung vo
Umsetzung von Datenelementen (Feldtransform
Datenelementen und eine Priifung und Plausibilisierung der Auftragsdaten,

Schnittstellenumsetzer (EDBS-Umsetzer) miissen

Fortfiihrungspriifungen durchfiihren, die die inhaltfich
Grundriffobjekte gewihrleisten und insbesondere solche
graphischen System des Verarbeitungsteils durchgefiihrt werden ki

programmgesteuert

nnen,

f) Sachbearbeitergriifungen: Priifungen durch den
durchzufiihren auf Ubereinsttmmung der Fortfiihrungsunterlagen mit den i
erzeugten Fortfiihrungsdaten, anf den korrekten Ablauf der For
Integrationsverarbeitung mit dem Liegenschaftsbuch,

4 Zasammenfassung

es muB ein fachlicher Konsens iiber
raumbezogenen Informationen bestehen,

- Qualitiitskriterien miissen
Spektrum gesplittet werden,

- es ist ein funktionales Qualititsmodell fiir das Daten

Forderung im Hinblick auf objektorientierte Datenbanke:
= Qualititskriterien miissen

Priifverfahren untetiiegen,

- Datenbestinde, die als Datenaustausch
miissen Quealititsinformationen enthalten

- elementargeometrische
vernachlissigt werden.

die Qualititsanforderungen an die Objekte in

in ihr anwendungsneutrales und in ihr anwendungsspezifisches

modell zu definieren (eine unabdingbare
1),

in die Praxis umgesetzt werden und ihre Realisierung muss

iiber Schnittstellenformate an Nutzer abgegeben werden,

L]

Qualitiitsaspekte sollten in raumbezogenen Informationssystemen nicht

Es sei angemerkt, daB die Definition und Durchsetzung von Qualititskriterien in raumbezogenen
Informationssystemen wohl langere und breitere Diskussionen erfordert. Aullerdem mag die Anzah!
der Priifungen zunichst verwirren. Sie wird jedoch verstindlich, wenn man beriicksichtigt, daB die
Fille der bisher bei herkémmiichen Arbeitsmethoden nicht bewuft vom Menschen

werden kann,

Anschrift des Verfassers: Regierungsvermessungsdirektor Dipl.

-Ing. H. W. Stsppler, beim Landesvermessungsamt Nordrhein-
Westfalen, Muffendorfer Str. 19-21, D - 5300 Boan 2

sind im Regelfall als
‘orarbeiten fiir die ALK

Bei der Umsetzung finden in Abhiingigkeit vom
n Datenstrukturen (Objekttransformationen), eine
ationen), eine programmgesteuerte Erginzung von

insbesondere  die
und fachlich korrekte Umsetzuag der

Priifungen, die nicht vom eingesetzten

Sachbearheiter sind grundsiitzlich

m Verarbeitungsteil
tfithrungsverarbeitung und der

NORMEN UND STANDARDS FOR GEQDATEN 4
— Stand und Perspektiven de{ natlona%en un
internationalen Entwicklung -

i - i Briiggemann
von Dipl.-Ing. Heinz 4
Landesvermessungsamt Nordrhein-Westfalen
Muffendorfer Str. 19-21
5300 Bonn 2

. Yorbemerkung L -GIS
i tra 3 £t 4/90 der Zeitschri \
i Beitrigen, zuletzt im He hrift ¢18
n v_ersc!;;idE;(;a)Il hat der Autor \'_'lbe:r Stand undd PEESI}E‘E_&}; 1(:eodaten
): Bruggerf nat:{onaler und internatlonale{ Standar s fir Geodaten
Ent‘:ngl;e;ing Einen umfassenden Uberblick ul_:er gjs-;anD:r S i enan
berlcusch'raumbezogener Daten gibt (Moeller.lng ku.rzen orliegends
Aus_:ta beschrankt sich deshalb auf einen e A ofand
Beltr?g. en Situation, ohne Anspruch auf Vollstan.tga . ':Die nipfend
derz&_al lngrnfeststellung aus dem zitierten“QIS—Belszagéard S
b Z:t"nginigung auf einen gemeinsamen europalSChe:urﬁckzustel1en ut.
sen i i ikularinteressen :
; die Partiku _ 1 len und
iennfr?issti%ejé;ﬁgtﬂésung zu finden, bevor sich nationale Standa

rz L4 ”
p?aktischen Einsatz etabliert haben.

i ai Szene
i Di i foren die europdische
i r haben zwel Diskussions Y he Szene
gm gilf;g:wj;c}f;hvon Geodaten beleuchtet, fe;M/VE?l}? ;Eéil;f:rsgzrmat" te
or tiona

" ds a Common Interna & mat” in

o ooar uzgiignig gpiter der im Rahmen des IMPACT Piﬁ?i?:ﬁive". 3

Egﬁigzgion veranstaltete Workshop "GIS -A European

- 15
ie Ergebnlsse Qes twa 100 Experten aus
Die E bni 4d AM/FM-Workshops, an"dem ? ‘ )
eur opa" ischen Lander;, den USA, Sudafrlka und .Saudl—Arab:l en
teilnahmen, sind in vier Empfehlungen zusammengefaft:

r

. ES st anzuerkKenneh daﬁ n thIla e t Ilda]:d de usca ch
1 1 n k n r a 1 Sta 5 fur n A taus
g ropa . g
4 au![lbe zogener Da tell in Eu exis tlex en Sie Sllld er a(ie
t 1ckelt wordell u“.d mussen 1n den IIQChSten Jahren 1andeSlnteIn
entw

eingesetzt werden.

2. Illternatlonal Sollte eln allgemeln anerkanntes Referenz.[lﬂ(leil
.

i d eine
fiir den Austausch raumbezogener Daten entwickelt un‘
g:meinsame Terminologie eingeflihrt werden.

i 1t unter
Ein einheitlicher Ansatz zur Beschreibung der realen We
3. in

sollte
Finsatz eines gemeinsamen konzep-tuellen Datennodells

in !

entwickelt werden.

a - 1992°
1 Beitrag zum BLAK-UIS-FAW-Werkstattgespridch “UGLS
November 1992 in Ulm .
Aktualisierte Fassung des Works?op—Beltragshic batar
“Exchange Formats for Topographlic-Cartograp



.El -
Ni?zgfoifﬁ; sollte geschaffen werden, in 4 i
Mégli;hkeét suropaischer Ebene eing;bundess die w
ware z.B. ein DRIVE- .
recht erfolg-rej E-IT-Projekt al: . .
tal Rooq Mlg"relchen DRIVE-TI-Proiekts "Task Fs Folgeprojekt
ap". Partner kénnten sein orce Euopean Djg

- CERCO mit eini
- dile Auto- und
CQnsultants,

die EG-Kommission.

gen interessierten L3
Ces ander
Elektronlklndustrie, n’

Die Grundidee ist die

Informationsnetzes Einrichtung

nationale raumbe zogene

Vorbereitungsphase im

durchgefiihrt werden." Jahre

1991

Der EG-Workshop i .
P 1in Brigh i1
IMPACT-Programms ein ghton fhhrte zu

tung von Geodaten =zu

. der Empfehl
e eurepdische Dach B 1Lung,
grinden. organisation fiir

im Rahmen des
die Vermark

i
i

Wenn auch nicht alle Em |

bi ., R

h;g heutg 1n praktische Ergebnisse
aben sie doch zumindest

mitinitiiert.

pfehlungen aus

umgesetzt werde

entsprechende n_konnten, so

Aktivitdten maBRgeblich
r 1990 den Beginn einer
: . dgeprigt
nach grenzuberschreiteg—

2. Nati i
ionale Entwicklungen nach 1990 (Beispiele)

2:1 Deutschland
Sl?h? man von firmens
trivialen Lésungen a
deut;che Standard die éi
gmtl}qhen. Landesvermessung; Es
Z§e§;§§:a£19§en fir den Austausch von ALK-
=) ezji:vggtlmplementierungen geflilhrt haben. Fiir 4i
. o . Far
bieten ALK~ und ATKInggggusgﬁanziT' b pegeschart gewordzi ALgaEnq
von Sekun-dirdatenba i derungsdssiichkelt : g
A l rom it ann elten der Versor
rettitein-darda . nderungsdaten n i i ng
reinbarungen. Diese Fihigkeiten, d;ghﬁg:?alillchen s
2T entsprechende

Kontrollkom-

- bponenten der A

biet - L LK/ ATRKIS- f -

etet derzeit kein anderes Austauschfogizinba ko gestitzt werden,

nunmehr deaillie
rte
und ATKIS-Daten vor, die

Die EDBS-Lésung fir

orientiert. ALK- und ATKIS-Daten ist

Sie erhebt nicht den Anspruch der al1

der Vermessungsverwaltunge

and (AgV) n der Lander der

s 13}
p eutschl AzZu auf elne Euzopalsch
Bll!](ie re })1!'{ b SEtzt d zZ e

‘150

europiischen
Datenbestande

_ e nach eineg
starten und im Jahre 1995

den Workshops des Jahres 1990

ATKIS-EDBS werden zur 7eit {lber Verwaltungsvorschriften

ich in den sundeslandern eingeflhrt. Insbesondere die ATKIS-
‘die Grundlage einer Vereinbarung zwischen Bund und Landern
ereitstellung von ATKIS-Daten £ir Aufgaben von Bundes-—

snkreich

ankreich ist EDIGEO a
“Es wurde der Conseil
mit Sitz beim IGN in Paris geg
syivatwirtschaftliche Institutionen, die mit der Produktion
von Geodaten befaft sind, sowie das franzdsische
mungsinstitut AFNOR angehdren. Auf die Initiative von CNIG geht
indung des Technical Committée 287 "Geoin-formation” zurick

lé nationaler ziviler Standard eingefilhrt
1 National de 1'Tnformation Géographique
riindet, dem neben behdrdlichen

Das Projekt 5 ; Zugriff von jedem Netz .
kilnftigen eur;§2§;i£:E] Daisgezeichneter Integ;2¥?§§;§rﬁgglichtf ho dazu Abschnitt 3.4}.
"European T atenaustausch nach . Laktor  fiir
ransfer Format (ETF)". Das Projekt?lﬁfm einheitlichen 0 ist eine zivile Weiterentwicklung des DGIWG-Standards DIGEST
onnt } “he 3.2). Sein Daten-modell ist zudem sehr verwandt mit ATKIS,

imerikanischen Produktstandard DLG-E und dem britischen Standard
{in@ war mit den Rahmenkonvzept des Standards eine entscheidende
lage flr die Welterentwicklung des GDF-Standards der Auto— und
‘ronikindustrie (siehe 3.3} von der Version 1.0 zur Version 2.0.

Grofbritannien
britische Standard NTF is

t wesentlich weiterentwickelt und dabeil
rundlegende Konzepte aus der internationalen Diskussion angepaBt
en. So ist nunmehr das Datenmodell, das dem NTF zugrundeliegt,
%¥plizit beschrieben, auch ist die ISO 8211 integriert.

der
eine

in GroBbritannien mit
Geographic ITnformation {(AGI)
gegriindet, die die Entstehung eines
eoinformationsmarkts begleitet und insbesondere die
tandardisierung von Geodaten und ihres Austauschs férdert. AGI ist
gelungen, NTF zur nationalen BSI-Norm zu machen.

ie. in frankreich, so wurde auch

ssociation for
wenderorganisation

4 USA
den USA wurde die Arbeit am Spatial Dat

urch das Federal Geographic Data Committee
rzlich wurde SDTS als NIST-Standard anerkannt.
Vereinigten Staaten eine allgemeine Norm

beliebiger Geodaten VoOr. Es 1liegt in der Natur eines sehr
‘allgemeinen Standards, dak ihr praktischer Einsatz zusétzliche
‘Absprachen im Sinne von Fingchrinkungen sinnvoll macht. Der sSDTS
“kann deshalb {ber "Profiles" auf abgegrenzte Klassen von
fhertragungsféllen beschrankt werden, um die Entwicklung von

‘Schnittstellensoftware zu vereinfachen.

a Transfer Standard (SDTS)
{FGDC) abgeschlossen;
Damit liegt £lir die
fiir den Austausch

Die Defense Mapping Agency {DMA} hat gemeinsam mit den Firmen ESRT

und INTERGRAPH das Produkt Digital Chart of the World (DCW)
entwickelt, das weltweit auf der Basis des DIGEST-Subsets VPF
(Vector Product Format) iber den U.S. Geological Survey vermarktet

wird.
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Interessant ist, dag
Grundlage eines von den Partnern vere
Software fér den Umgang mit den

vermarktet werden, ein Vorgang. der
Verbreitung von de-facto-Standards fii

3. Internationale Gemeinschafisentwic

3.1 CERCO

Das "Comité Européen des Responsables
{CERCO) " ist Jjahrelang bemiiht
Europa zu harmonisieren.

Working Groups Vv "European
Road Database™ geleistet. So geht - di
Feldtest gemeinsam mit der

Elektronikindustrie auf den CERCO-Gene
und wurde von den Projektpartnern

CARMINAT und PROMETHEUS aufgegriffen
Reprisentanten der Strafenbauverwalt

Force European Digital Road Map"
Abschnitt 3,3).

eingangs erwahnten Workshops mitgesta
haben fiir die fir die europdische

Ereignisse des Jahres 1991,

"Multi-purpose European Grou
durch die CERCO-PTG (Permane
CEN-TC 287 (Geographical Information)
Normungsinstiuts AFNOR. AuBerdem 1is
Vorarbeiten gzur Griindung einer "
Geographical Informatien (EUoGT) ™
EG-Kommission.

nd-Related

CERCO hat beim CEN die Anerkennung als
3.2 DGIWG

Die "Digital Geographic Inform
multinationale Interessens
Gebiet des Geoinformationswesens v
Europa, den Vereinigten Staaten u

ation Wo

onom

das VPF, das der DCW zugrunde liegt.

Die DGIWG hat ebenfalls beim CEN die
body" beantragt.

3.3 DRIVE Project "Task Force Euro
Im DRIVE I-Vorhaben
praktischen Einsatz
Projektes wurde die "Geo
Experten aus der Auto-
DGIWG und der StraBenbau
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in diesem Projekt

gewesen, den Austausch von Geodaten in
Wertvolle Grundlagenarbeit wurde in gden
Territorial Database" und VTT *

in die Tat

Experten aus den CERCO Working Groups haben auch

den Beginn der Arbeiten an dem Projekt

nt Technica

Eurcpean Umbrella Organisation for
im Rahmen des IMPACT~Vorhabens der

gruppe bestehend aus PFachleuten auf dem
nd Kanada.
um die Entwicklung und Férderung des DIGE

- Standard. Auf seiner Grundlage sind bereit
militdrische Anwendungen entwickelt worden.

pean Digital Road Map”

verwaltung eingerichtet.

Geo~Basisdaten
inbarten Formats gemeinsam mit
Daten kostenglinstig (200 sy
Mafstibe setzen kann fiir die
r Geodalen unter den Nutzern.-

dieser EKooperation 1liegen mehrere wichtige

Ergebnis dem Ge-biet der Geoinformation vor:

indardentwirfe auf

i aodaten.
s RefeIEIIZIIlOde'll erner Fa!lllle VO Standards far Ge
a

pag Conceptual Data Model.

a8 Quality Model.
klungen

e wurde der GDF 1.0 zum GDF 2.0

. S f 3 :
“der Grundlage dieser Entwir ist der Basisstandard far die

tentwickelt. Diese Version

de la Ca “fenden DRIVE II - Projekte.

rtographie Officiells

eographic Standardisation Wﬁfkéng
. i N o o
- ind wichtige Grundlagen fir die 1§ufende Agb;ltdézm:Tc des
AL "Road Transport Telematics” als‘tiuc des 0o, o)
3 ion" ] ] ical Committees
i rmation®™. Beide ?echn}c ommi & a 1991 ven

ﬁogizggigzitiifzorden. Wahrend sich die ﬁ%glzi;ftegugeihur T8 e

® konzentrie . )
| 1d Strafenverkehr e 287
g m???ﬁ%?iffillgemeinere Standards auf dem Gebi
wang :
Z'c>infcormaticnnsm=3ss.=:ns entwickeln.

European
e Idee filr einen europdischen
efuropdischen Auto- unag
ralsekretdr Joe Mousset zurfick
der EUREKA-Projekte DEMETER,
und gemeinsam mit CERCO und
ng im DRIVE-Vorhaben "Task
umgesetzt (siehe

i Frgebnisse der Arbeit der G

u

. . 7
: A i jich die Working Group

TCc 278 beschaftigt ?1c. O er
Inni;?:;ﬁicd21d Road Database (GRDB).'mltUniiiZE%ggZie;eleistet:

e ] - - ] r
eit wird in vie € L

Grundlage ?e;oggga DﬁZDﬁﬁﬁ "I,ocation References", "Dynamic Data®.
onceptua .

ine Liaison zum TC 287 ist eingerichtet.

mafigeblich die
ltet, die den Boden bereitet
Standardisierung wichtigsten

Information Network (MEGRIN) "
1 Group) und die Griindung des
auf Antrag des franzdsichen

CERCO beteiligt bei den

das TC 287 hat AFNOR ibernom-men; der Prasident

Das Sekretariat fir CERCO-PTG. Die Aufgabe des TC 287 ist wie folgt

ist Francois Salgé,

t festgelegt:

g dle
I\}O mung auf dem Geblet der dl it n n 1 faEt
rmu ale Geol fo}:][lat on  um

i das Verfahren zur Definition,

Schaffupg Elniz ziimeggsggigch von Modellen der ifa%;r d?;if
BeSCbrelbUE% %s soll das Verstindnis und den Gebrauﬂ: Zbundenen

berEItStil métionen ermbglichen, die sich auf %1%? ortsg
et IP gr nd Sachverhalte der realen Welt bezie en. durch den
oioi et s, ¢ Umgang mit diesen digitalen_Informatloqezt ch den.
Z%EI 1 der denaméin Informationstechnologl? AR erlelé i;tions—
glnsaﬁieﬁiﬂ?wggg die Entwicklungen im Bereich der Infor

orme

"asso-ciated body" beantragt.

rking Group (DGIWE)" ist eine

i1litarischen Institutionen in

1 n diesen beeinflufit
Die Gruppe bemfiht sich technologie sowohl beeinflussen als auch vo
8T als dnternationaler werden.
s mehrere Produkt: Fir : ) X durch
Ein DIGEST-Subset ist Anmerkﬁf%:;;ebuﬁdenheit" von Objekten ‘Lﬁfatlﬁf’di§3§2* Namen
. Die "Or - ib en oder o
. he Beschrelbung ) i Groups
Koordinaten, textlic . 87 hat vier Working p
Anerkennung als "associated reprasentiert werden.” Das TC 2

eingerichtet:
WG 1: Arbeitsrahmen und Re
WG 2: Modelle und Sprachen

ferenzmodell (Norwegen}
(Frankreich}

A : Vereinigtes Kénigr.)
Task Force EDRM ist der GDF-Standard im WG 3: Ubertragung von Gielnggggizgsgaéion {peutschland)
erprobt worden. In der SchluBphase dieses WG 4 : Referenzsysteme fur

graphic Standardisation Working Group" mit

und Elektronikindustrie, wvon CNIG, CERCO,
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3.5 ICh
Seit der ICA-Konferen

z in Bournemouth im September 199
"ICA Working Group

on Digital Cartographic Database
Standards" die "IcCa Commission on Standards for the Tra

Spatial Data” unter Leitung wvon Harold Moellering,
Zwanzig Staaten und die wichtigsten
wissenschaftlichen Vereinigungen
Geoinformationswesens sind
Z2ielsetzung dieser Gruppe
fundierter Vergleichskriterie

JSA geworden

auf demn

in dieser Kommission ve
ist die Entwicklung wis
n fdr Austauschstand

Gebiet
rtreten.

ards fir raumbezo
gene Daten, Fin grofes Problem ist 4ie unterschiedliche
Terminologie, die sich international in den letzten Jahren
entwickelt hat.

Es ist beabsichtigt, die Vergleichgkriterien bis zu
Cartographic Congress {IcCc} in K31ln 1993
existierenden Standards zu erproben und die
Konferenz 1995 jip Barcelona g

m International
im Schreibtischtest an

Ergebnisse bis zur TCA-
u verdffentlichen

4. Schluﬁbemerkung

Der kurze Abrif fiber Standardisierun
1990 kann nicht vollsténdig sein;
Einblick in das Geschehen. Gleichwohil
weit die Ergebnisse der Workshops
braktische Arbeiten umgesetzt werden

er gibt pur einen gekiirzten
ist deutlich geworden, inwie-—

in Monteux wund Brighton in
konnten.

Nur im Falle des GDF ist es gelungen, einpen eurepaischen
Standardentwurf kurzfristig fir den praktischen Einsatz
aufzubereiten wund gleichzeitig zielstrebig den europdischen
Normungsprozef einzuleiten. Bereits heute ist der GDhF ein de-facto-
Standard, der international auch aukerhaldb Europas Beachtung findet.
Die GDF-Entwicklung konnte erfolgreich sein, weil sie unter

massivem Anwenderdruck zustande kam, und weil sie sich auf ein klar
umrissenes Anwendungsfeld beschrinkte. .

Entwicklung allgemeinerer
raumbezogener Daten vollzieht gi

Arbeit im CEN TC 287 wird deutlich, daf mit steigender %ahl
beteiligter nationaler Normungsinstitute auch der Konsensbedarf
wachst, langwierige Verhandlungen nach ziehen
AuBerdem ist die Situation wenig hilfreich, dag verschiedene L
gerade nationale Standards und Normen
méglichst viele ihrer Ideen in einer eu
sehen wollen.

Standards die ﬂbertragung
ch erheblich langsamer. Fir qie

ander
eingefiihrt haben und nun

ropidischen Nornm

umgesetzt

Der einzige Weg =zu
Beschleunigung des Normungsprozesses
Anwendungsdruck sein. Das
hervorragende Basis bilden,
ihre Implementierung ZU bet
Zu erproben.

einem Pragmatischen Vorgehen

wird der
CERCO~Vorhaben MEGRIN

mit der Entwicklung von CE

reiben und in praktischen

und zur

Zunehmende
kdnnte
N-Normen
Feldversuchen

1 ist aus ‘dey
Transfer
nsfer of:

internatiqnalem
des_
Die:
senschaftlich

gs— und Normungsaktivititen seit -

ation Iallqalse 2 NOI‘mal'J.S-’-t_ C1On

C al:lOll for Gecgrap nitorma tion
(2] hl(: I for
5

K’ atisierte Liegenschaftskarte

m
. acilits u -ment
/FM ted Mapping / Facilities Manage-m
oma

IS .
giiches Topographisc

i m
h-Kartographisches fnformationssyste

+itish Standards Institution

“ARMINAT '

FUREKA project)

“EN ]

smité Buropéen de

¢ERCO
o, & hique
o ! formation Geéograp )

; i i 1 de 1'In

Cconseil Nationa

ICW

gigital Chart of the World

DEMETER ‘

(EUREKA project)

Normalisation

ie Officielle
S des Responsables de la Cartographie
& Européen

D gl ng 5]
1 tal GeogIapth IIlfOII(latloIl WOIkl Grou

d
gigfgzl Geographic Exchange Standar

gigtsches Institut f£ir Normung
G-F

gggital Line Graph - Enhanced

DMA .

' pefense Mapping Agency

DRIVE

(Eurcpean

gfﬁieitliche Datenbankschnittstelle

[ nge [=] onnee I f p qu
h d Don S n Or][latlsees Geogra hi es
E ang

EG .
Europdische Gemeinschaften

road traffic research program)

ggfopean Transfer Format S
gggggean Umbrella Organisation fox Geographilca

?gﬁfggean research initiative)

ggggral Geographic Data Committeea

giggral Information Processing Standard

GDF

Geographic Data Files




GIS

a) Geographical Information Systemn
b} GeoInformations-Systeme {(Zeitschrift)
ICA

International Carto
Icc

International Carto
IGN

Institut Géographique National
IMPACT

Information Market p
MEGRIN

Multi-purpose European Ground-Related Infoermation Network
NIST

C.E.R.C.O

i Permanent
Groupe Techmque.
Permanent Technical Group

graphic Association

graphic Conference

olicy Action

OEEPE workshop on Data Quahty lnLIS
Apeldorn (NL)

National Institute of Standards angl Technology 4-6 September 1991
NTF
National Transfer Format
PROMETHEUS tandoards
(EUREKA project) = ographic data stan s
PTG Organlzatlopal_ chart k::of" Cglz‘RgCOp roiect MEGRIN
Permanent Technical Group its_application to the (KR e Y
Spatial Data Transfer Standard :
rc

ati i chart for
[ _gamzqtlona
Technical Committee igeo raph!c data Standards
Uscs

U.S. Geological Survey
VPF

Vector Product Format

Objective . -
1i1 :'3 a;:l?;ationlal chart for geographic standf'ird's groupf; lt(;)gz;hc(;igiml
defi o tho tandards which should be set up within ‘the_ ie of digital
G_fl_HBS t‘he'sfél mation. Here the term "digital geogra:phlc 1nf0rrr:ja :10 L
' _Ogl’iaf h;ielf:]:;’d to rf;present all the information which are neede
gener

wledge of the geographic environment.

Referenzen

BRUGGEMANN 1990: Exchange Formats

for Topogrpahic—Cartographic Date,
GIs 3/90, s. B

27-32, Wichmann—Verlag, Karlsruhe

MOELLERING 1991 ({Hrsg.): Spatial Database Transfer Standards:
Current International Status, erschienen im Auftrag der:
Internationalen Kartographischen Vereinigung bei Elsevier Applied
Science, London und New York.

nizational Chart . ‘ acos,
'2I‘i16 ofragrzi?lsilzational chart is split into three levels: concepts, languag
plementation U Jevel

oncepiua _ . —

Thz.lcioncep(t:ual lgvel is the most abstracted view of 1hni£cl)]ml1;1;ac;nt0
cénsists‘3 of a collection of models defined in a formal way w
'-'":paper-views" of information.
' Information ' . ¢ them
Ezls:;n{ methods can help to model general m_formatlon.lts?smio:) I
are su?tablegfor modelling the World in a geographical way.
aper concern to define new ones. .
P_p 2.1.2, Geographical mformatllor'l T o deal with
Gec.) ;aphic information are specific for their ability
".ocation in the Earth. Three models are then necessary.

tual Data Model ) o tvpes
The éiiéﬁszfeﬁata Model (see annex 1) defines all the entity typ

ich raise the
which let it possible to describe and locate phenomenazal;gr “;l:chample e
knowledge of the geographic environment. (see annex

SALGE, SMITH, AHONEN 19972: Towar
Europe; MEGRIN and the needs
Spatial Data Handling 1992, Char

ds hormonized
for research
leston USA

geo—graphical data for
- Paper presented at

SALGE 1992: Interchange of Geographical Informat

bPresented at AM/FM European division

ion in Europe. Paper
Switzerland

1992 conference, Montreux .




2.1.2.2.Quality Model

The Quality Model d

for characterising the quality of a

accuracy, completeness,
is a consistent definition
Conceptual Data Model

escribes

ny data set or data base (origin, lineage.

consistency, up-to-dateness...); The quality model
of those parameters in conjunction with the

2.1.2.3.Positioning References

Any data set must be r

datum, height reference...
identify the geographic
transformation formulas to

2.1.3.

eferenced to the Earth: projection, ellipsoid

The positionning references let it possible to
references of the data set,
other referencing systems

Specific geoeraphic information

exist
2.1.3.1. Conce

The Conceptual Data Schema descr
data set. (see the example of annex 4), It

"drawers” where the data
Model.

Several Conceptual Data Schemas

level and each referencin

government,

definition, the data quality

the coding schema,

copy display).
While the reality s

Conceptnal Data Models ma

differently perceived (differe
and similarly perceived. A C

Fot a given technical domain,

the cartographic spe

DS synthesis is then needed

ptual Data Schemas
ibes the logical organisation of the'
is the description of the

are arranged according to the Conceptual Data

are to be standardized: for each basic

g scale (basic data), and for each technical domain
(road management, road navigation, facilit

environment, geology, soil,...)
Within the Conceptual Data Schemas

Y management, statistics, local -

are defined the data content _
the feature representation ryles
cifications (paper-map and soft

specification,

splitted into domains, the domain-specific
y overlap: some objects are identical but are
nt functions for an object), other are identical

and have to show
the discrepancies and similarities.

2.1.3.2. Spatial
The ultimate goal is

system, 2) a network of
existing networks,

geodetic control points,
4) a European cartographic project
2.1.4, Application dependant schéma

Reference

to set-up a spatial reference which will be
common, homogeneous, European and

boundaries. 1t is then necessar

independant from the national
y to adopt: 1) an European referencin g
3) a recomputation of
ion (for small scales).

For a given wuse, the
cartographic models (external
symbols and generalization

(external view of the CDS combined with a

geometry.

previous CDS must be s
view of the C
spécifications)

pecialized: digital
DS combined with cartographic
» feature representation rules
set of rules for modelling the

2.2, Language level

22.1. Languapes

This leve! is often called the logical level.
represent concepts in a particular environment,

Languages mean tools to

the parameters to be taken into account

and some:

specific geographic information may

ic languages . . . it Is

S ?g\fr)iizpl;] defined geographic concepts)v::llhg;a SGeltS Sse.
e p ¢ omputer geographic languages whic D
il to formalize CData Base Definition panguage abase. The Data

' 2‘2.2.1.'f' application one can design own data is. oromantaed
24 fa”specll_ . u;r:tge aims to describe how‘the data basethe ey
D tor alngciiibl(a form. This language Is base"d on Rl
Commcl;flr cr(;er?cepts and let it possible to speak "data bas
d mo
computer.

e . . o rdphic
2.2.2.2. Query LanguiEs o oaling with digital geog
- between systems
_Exchanging data

i (o] t e ecel e t e p e |
U y

' [ form . '
) Uter?.cgrgp?satlb‘e General Exchange Mechanism

: iqi hic
. to define a digital geograp
hange mechanism allows nd receiver
The ger’:elrwzia?;cwhigh is independant from the .Sengfrthz exchanged
change 9 hysical media, and the precise defan‘atnon the transmission
SO omresponds to the geographical layer and lies on
ta. It co
5 . P il for the
ayer (see anneexeiu:;)l Transmission Mode! is the gmdspfg ghltlrzseop:gnstituant
hlzgecg?cmpformation between systen(;s. t"f:e:gen(;[t;siribing oarameters
exc hange identi )
: change [exc d schema,
n?'c;essagiln;orssgtyen?x geoggraphic extent, data structure an
(referen ,
L data themselves] i
quality), 2th3e Specialized Exchange Mechanism ccount the General
Z .S‘ecialized Exchange Mecanism takes In|mData Schema. It is an
e I\F;Iechanism and a specialized ConC‘?ptuad aain but foilows the
Exchange format and is dedicated to '{echn[cal 'Omown erface 1o a
:l(:;ano%ethz General Exchange Mecamsm-orrficr):g Iftfom an other technical
pec'e.lhzeg gxﬁ,h?:;?: i:tf account the domain conceptufa!cgata model, p
' a i i ace.
0:1 i?:|(‘J~|r,rtent cross-referrence, and reset its own inter
“ 2.3. Implementatto? l;::l world. 1t defines the way of
i is the programme ' nguages)
' l;-n?;italt?r\::lthe previous abstractions (concepts and languag
mp 23] Trapsmission mef(,;’hamsn;ngeneefing and the layers defined
hAccord;?agi Exc:;:nge mechanism, there is a need for choosing
in the gen
-“computgr sciences standards (1SO 8211...)

format e at of the
A2.3'2'hang%xc;2?;f$ is the physical description of the form
n exc

ism adapted
to be exchanged. As such it is general exchange mechanis p
“data to be jed.
the transmission . |
M 2.4 Organizational chart ' ¢ the organizational
Th. %oilowing is a graphical representatmq e e Dreviously
chart f:r geographic information where each box is

|
j
i
;




( Positioning
References

Références de
pesitionnement

Y

Spatial References
{geodetic network,
projection)

réféfence dans 'espace
(réseau géodésique,
projection)

REALITY
REALITE

ConceptualDaia
M Mode|
Quality Model
Modéle Conceptuel |-~
Modie de [a des Données
qualité

requéte

Conceptual Data (1) |
Schema or sach basic level and scale B
pour chaque niveau de base et 5
Schema Conceptuel ohague échelle ¥ ﬂ
des données &
Data Content ) Qg S
Data Quality Speci tor each technical domajn & Exchange
Coding Scherma iy {YPovr chague domaine technique Mechanism
Speciafized/spéciafisé (k)
Con ool
Sef[ual for each application ega glsme
r ata pour chaque application ochang
Schema j o
(i) f( =
application-dependant
Feature Rep Rules -~ iafi :
D e s RN Specialized Exchange N
P Mechanism ]
I
&
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A i
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exchange
format

format
d'échange

;&) Orggnigramme des Normes Géographigues I
rganizational chart for geographic standard

Transmission
Model

Modéle de
Transmission

S F. Saigé

0251)

eparated by different |

. Use of geographic standards in a G/LIS environment
The "G/LIS production environment” shown in the next figure explains
ta exchange related to a G/LIS environment. Data definition aspects (D),
a production aspects (P) and data communication aspects (C) are
ayers. Processes are marked by arrows.

G/LIS production environment

realit data-base maps
— a8 Data Base Structure (" )
(specialized) Digital
Conceptual {|_] Carlo-
Data Schema “a [ : graphic
of of | of of Speci-
- DIM DLM DKM-V |-&=| DKM-R fications
L \ \ R/
7 Y[ data-bases A4 \\
fair
draught
landscape i
P planches
méres
\ / Y,
(¥ ¥/ )
C image maps
\ / AN )

3.1.

Definition

aspects

The Conceptual Data schema is the definition of the reality for a
given domain. The data base structure is its implemantation in a specific
data base environment. The Digital Cartographic Specifications define the

design of maps.

3.2.

Production

aspects

The production is based on different types of reality. The Landscape
reality leads either to Digital Image Model (DIM) by remote sensing or to
Digital Land Model (DLM) by field measurements or by digitizing large
scale maps or orthophoto maps instead of the landscape. Image reality
leads to a DIM by scanning. Derivation of a DLM from a DIM is done by
image processing and pattern recognition technics. The vector form of the
Digital Cartographic Model (DKM-V) is derived from a DLM by cartographic
generalization. Assigning symbols to the DKM-V objects

leads to the raster form of a DKM: the DKM-R.

and rasterizing




A special type of reality is the map. On the one hand, a map is the
nalogue result of the cartographic production process, on the other hand
~ the map reality leads to a special CDS realized in the DKM database
described by a symbol catalogue.

3.3. Communication aspects
In the described G/LIS production system, different types of user
relevant dat arise, which have to be exchanged by suitable exchange
formats. Users are willing to exchange image data (DIM), geographic data
(DLM) and cartographic data (DKM-V, DKM-R).

4. Start-up

Proposals to be taken into account for the standards setting-up are
listed in the following table.

norme - standards . proposais
Positioning references EDIGEO - FEIV - DIGEST
spatial references EUREF

conceptual data model CNIG - DIGEST - ATKIS - SDTS

- Demeter - BDCarto/BDTopo -

ETDB
quality model SDTS - BDCarto - DIGEST -
DEMETER

conceptual data schemas ATKIS - GDF/SA -
BDCarto/BDTopo - EDIG&O -
FACC-ETDB - ...

REMO - ETDB - Joint use of GIS
Joint use of GIS

EDIGEO - DIGEST - SDTS - NTF

GDF/EF - DIGEST - ...

database definition language
querry language

general exchange mechanism
specialized exchange
mechanism

transmission model
exchange format

ISO 8211 - EDIFACT - ...

EDIGéO - DIGEST - SDTS - NTF
- EBIFACT

[Quality Model |

The work done by the ad-hoc group is summed up by two diagrams. It

. also define the terminology and definitions of quality driteria.

specifications

Check
Sources

specifications n specifications Acquisition

—
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/
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|MEGRIN B

1. MEGRIN idea

1.1. Current situation

_ It is the traditional role of the Surveying and Mapping Agencies in
" Burope to provide basic spatial data for a lot of different users and
_ applications. Until now, they have been producing maps on a national level
based on national standards. Only for military purposes and for a few
special projects covering parts of more than one European country have
common map standards been developed and introduced. So far, maps
'symbolize’ the old European situation: independent European countries '
having their own histories, languages and traditions are producing maps
with quite different layouts. Usually official maps have not been used as

an integrating factor for Europe.
This situation is valid not only for the traditional analogue mapping

process, but also for the introduction of spatial databases by the
responsible national mapping organizations. Workshops on spatial data
standards in Montreux and Brighton in 1990 demonstrated in an
impressive way the existence of nearly as many standards as participating
European nations and international organizations like CERCO, NATO and the
car industry. Large spatial databases are being built by European nations
based on these national standards like ATKIS and EDBS in Germany,
BDTopo, BDCarto and EDIGEO in France, NTF in Great Britain. NATO is using
DIGEST, and the car and electronic industry uses GDF.

In parallel, user groups are developing their own application-oriented,
partly project-specific spatial data standards, and the GIS industry their

own system-based standards.

adequacy

estimation /7 N\
:+aggreement EU — customizati
specifications Ao o omization

data setto be
purchased

* data needed

1.2. Future needs

Now, this non-uniform European mapping situation comes into conflict
with the needs expressed by large user communities interested in basic
spatial data like the European Environmental Agency (EEA), EUROSTAT and
the car and electronic industry. They have an urgent demand for data
covering large European regions traditionaly provided by the national
Surveying and Mapping Agencies in Europe. They have already declared
their willingness to capture such data by themselves, founding special
Europe-wide companies, if the official authorities should not be able to do
the work. On the other hand, these companies will be adding some
thematic information which in turn can be used by mapping agencies to
improve their own data-bases. Users of geo-data will be in some¢ case
producers of geo-data which may serve for updating purposes. In the
future consumers will be also producers and vice-versa.

These user needs meet with the interests of the European Community
in preparing a Europe without frontiers after 1993, Therefore the
Commission supports activites which lead to FEuropean spatial data
standards and to open access to spatial databases being maintained by

official authorities.

B ":_c"]ie'nt produter
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2. MEGRIN concepts
This paragraph deals with an overview of the main concepts under-

tying MEGRIN. There is first a technical explanation of the Multi-purpose
Furopean Ground-Related Information Network. Then is described the

involvement of CERCO in defining the standards necessary for MEGRIN.
ical network of nation-wide data-bases which makes it

MEGRIN is a logi
possible to formulate same answer (0 UuSeIs wherever they be in Europe.

Nations are free to have their own systcms.
2.1 Technical description

2.1.1 Principle diagram
The following diagram is a graphical representation  of MEGRIN.

Basically MEGRIN is the kernel of a network which makes it possible to
exchange geographic data between CERCO nations. These exchanges may be
extended to potential technical users!, or other similar networks and for

other kinds of data than topographic data.
MEGRIN provides a system able to trans
The following paragraphs describe MEGRIN.

Directory of conceptual data schemas
This directory aims at describing the data bases which are connected

to MEGRIN. Within this directory there are specific Conceptual Data
Schemas CDS (i.e. definition of content, objects, attributes, links, definition
of quality specifications and coding system...} which describe commonly
agreed data sets (European Territorial Data Base, Europcan Road DB...). An
extension to non-connected data bases may also be available. The
conceptual data schemas of national data bases are also described. Also
included is information about progress in developing national data bases.
and who is responsible for providing data.
Dispatcher
Suppose there

fer data at the European level.

is a user wishing to obtain a set of geographic
information which suits his requirements. He will describe the information
needed to the DISPATCHER. The DISPATCHER compares the information
demanded with the content of the directory. While analyzing the query,
the DISPATCHER determines which national data bases are involved (which
will deliver elements of the response) and what elementary information is
to be asked off these data bases. The DISPATCHER then sends elementary
queries to ecach relevant national system .

Translator

The TRANSLATOR is an interface between a national data system and

MEGRIN, and transforms the elementary query into a format which suits
the requirements of the national system. The latter then elaborates a
response to that query by means of an nad-hoc data set”. The TRANSLATOR
converts the dataset into the European Transfer Format (ETF) and sends it
to the CONCENTRATOR.
Concentrator
Having recceived all the
specifications, the CONCENTRAT
pser's query and sends it to him.

"ad-hoc-datasets” required under the ETF
OR elaborates the complete answer (o the

1 such as road administration, municipalities...as opposed to general public
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' 2.31.2.1 Minimum _informative_ content

n the long term, MEGRIN will make the data pr
grg?mzatlons‘homogen.eous. MEGRIN will not definepaOd;]rffqduebydail}il:a(s:S
esign but vs:r1!1 make it possible to provide datasets according to commo 1’
agreed specifications. The Minimum Informative Content (MIC) of nhy
Europc'aan'TerritoriaI Data Base (ETDB) is an example of such c;.mmt :
specifications. Among the geographic information usage, the needs f?)?
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environmental studies have been addressed. ETDB was designed'pfirﬁarily;_-
to meet the topographic information requirements of this kind of activity.
In the MEGRIN context, the ETDB documentation intends to specify the
topographic information which can be interpreted from every map
produced by the CERCO organizations.
This ETDB documentation will be the first MEGRIN specification. It
aims at:
- specifying a minimum structure and content (MIC) for
topographic data bases which defines the content of “European”
data-sets produced by CERCO members
- specifying a first proposal for a conceptual data model to which
any mapping agency may refer _
- giving guidelines for a European Transfer Format able to convey
data-sets under the ETDB specifications.
2.1.3. Nation responsibility
Each nation may choose or not ETF as a national transfer format and to
follow or not the MIC specification for their own data base.
The national arrangement may be based or not on similar network
strucfure.

The only mandatory action for each nation is to provide a description
of the national context (directory of conceptual data schema, ...) and to
make it possible for any user to get data with the agreed specifications. '

Thus it will be possible to organize at a European level commonly
agreed geographic information datasets which may serve as basic
references.

2.2, Specification for MEGRIN

The organizational chart for geographic standards (see annex) groups
together and defines the standards which should be set up within the field
of digital geographic information. Here the term "digital geographic
information" is a generic one used to represent all the information which is
needed for the knowledge of the geographic environment.

In the context of MEGRIN it is necessary 1o split those standards into
three categories: those which belong to CERCO responsibility, those which
have to be re-used without changing anything, those which need to be
elaborated within the geographic user community. Please refer to the
annex to find the exact definition of the terms.

2.2.1. Specification of CERCO responsibility

Basically, those specifications which define common products offered
by CERCO members must fall under CERCO tesponsibility and need to be
validated by user enquiries:

‘ - CERCO conceptual data schemas CDS (e.g. definition of MIC)

- CERCO specialized exchange mechanism profiled according to
CERCOCSDs

- existing national database description

- operating use of MEGRIN

- spatial references (WG 3)
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2.2.2. Standards to be re-used
As MEGRIN is based on informatics it is necessary to build it as much
as possible on existing standards such as:
transmission model (for files e.g. ISC 8211, for messages e.g.
EDIFACT...) ,
network organization and related techniques.
2.2.3. Standards to be elaborated with or proposed to_ the
geographic user community
The CERCQO community is one of the components of the geographic
community. CERCO, as an expert body, is able to propose or to comment on
draft standards. Among them can be selected:
- conceptual data model
- quality model
- general exchange mechanism
- data-base definition language and query language
- specialized exchange mechanism
- exchange formats...

3. conclusions

The implementation of MEGRIN may be seen as a first step toward a
more general service: "European Network of Geographic Information in the
context of the single act".

MEGRIN as a prototype will make it possible to derive the R&D topics
necessary to be undertaken for this essential interconexion of information
networks.

Digital Geography as an integrating factor will be then a more
powerfull tool.
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Data transfer, concepts and applications

Ir. HJ.G.L. Aalders,

Faculty of Geodetic Engineering,
Delft University of Technology,
The Netherlands.

Summary

Data transfer requires several interrefated definitions on (inter-)national level.

In many countries technical and functional standards are developed but on a

European level there is no responsible organization for the development of functional

standards in the field of LIS. The state of the art is presented.

Introduction

In the communication between people signs and gestures, and later the language,
were the first standards ever. In language, especially the applied grammar forms a
standard, since they are used to speak or write a language correctly. It is an
agreement with complete consensus between users which is freely accepted and
these are the two main characteristics of standards:

- full consensus;

- free acceptance.

However language is not only an object for
mean: the classification of objects (topographi

syntactic definition.

standardization, but also an important
¢ objects in LIS} uses language for the

For centuries a handy standard for the unit of length has been an important topic of
debate, and not only to land-surveyors. The word handy may be literally understood,
for parts of the human body were often used as unit of length as Dutch ell, foot, step,
inch, etc. The replacement of the very many different units of length by the meter was
a great success for the standardization process. But also the introduction of the
cadastre by Napoleon and the industrial revolution of the last century contributed

immensely to the standardization process.

Aims and definitions

In general the aim of standardization is to enable easy and efficient transfer. This

comprises:
- quality improvement. Often existing LIS-data is very different in quality. improvement

of quality is possible by setting a well defined general applicable quality concept
{the conceptual standard) and quality registration according to this concept in each

of the LIS's concerned;



is invested
quality control. Especially in a digital environment of LIS it becomes possible to strongly. In the ESPRIT and RACE programmes Iarge am?r‘jntsdﬁlggge{'owards the
control the quality of each object separately. This enables contractors ta perform he ESPRIT programme IS ma \; is devoted towards
measurements with a quality for every object as desired by principals; ramm
cost savings. Since better exchange of data will be possible by using standards,
not only the process of data exchange will become cheaper also the use of each
other data saves the costs of muttiple data capture;
knowledge tranfer. Since the LIS community is very much decentralized due to its
different types of applications as utility, cadastre and different types of governments
many different concepts exist. General accepted standards contribute to the
understanding of the different applications and the LIS-science in general;
data integrity. General standards and definitions avoid joss of information during the
exchange process which can occur due to different understanding or definitions of
objects by users;
user protection. Increasing privatization and co-operation make users more

dependant of each other and the private sector. Well defined standards are a
means to protect the users’ interest in the data,

telecommunication. T ‘
1:;J.c;\.felopment of standards, while the RACE prog

telecommunication.

o-ordination of 1ISO and CEN are mainly technical

i i 0
dards, enabling the physical transfer of data. On a |nternatlaonec1:lcler31verlelhseer: gfr?c[jq
s:a:dards !developed ior the functional aspects. However during ° O%t csses some,
¥ ?’HS FIG and AM/FM standardization becomes more and morg 1m§é ol i
Ic?fthes‘e associations have initiated wor}dpgil co(rg;w;{t?g)s. g:: st(; e volon &
la Cartographie Officielle : evelop 2
Htei%g?ziztre;ed:xchange of data {but mainly for so-called small scale applications’)
sta

Standards developed under ¢

The transfer process

it i 1 the

i [ f the users concerned, it is not the

i f standards is a free choice of :  the

S:Trcistzeofussic:n?ﬂardization to force each user to ulnplementtun;ftchLrjrgt S:zgdsaggz ;gsmnv
et s Moreover, existing GIS/LIS’s apply different data .

St meo ’ i And surely, in the future new structures will
ing the users’ requirements. An rely, uotres W
g);ag:ieﬁfaig}?or new applications. So, exchanging common data of mu

requires a freely accepted agreement of both users.

The terms normalization, standardization, unification and harmonization are often used
in synonymous context. However some scientists do distinct:
- hormalization, to be understood as the drafting and application of a set of rules
by all parties involved, to create unity and so tuning the concepts while
the actual application of specifications and rules could be called standardization.

Though the term standardization is more often preferred for both concepts
(normalization and standardization):

harmonization is often used for the process of agreement in legislation. But it also -
involves the planning of the different phases of the standardization process, the System A

clarification of terminology and the design of generic conceptual standards. Above
all, harmonization enables the standardization process and promotes to the transfer
of knowledge;

unification is an extreme type of standardization and results in the use of the same

type of system(s} by all users, i.e. the same conceptual, logical and physical mode!
and the same hard- and software.

User G
(GU'I_'S]

User D

Conversion £
S tauTsk

to/from B

Standardization institutes

Fig.1. The general situation for data transfer.
In the beginning of this century standardization became more widespread accepted : o i oomss o datafrom iferent dta ba‘se%
in Europe, e.g. the foundation of the British Standards Institute (1901), the Netherlands - However, standarduzatlotn alg;\:ra':j tg . ffgm O o o ancther oy trans1at|ngf
Electronic Committes (NEC, 1911) and the Netherlands Normalization Institute (NNI _ with different structures transfers ta fom one Sy Ste oy wansiaing
1916} and in many more European countries. ! the data, assuming the posmbufl;t?/ gft ;nii ra (GUTSi B ot enougb ’Fq o
The CEN (Comité Européen de Normalisation) in Brussels co-ordinates on European . a Geogrgphnc L!gaforgwogrgigs i ot require 10 o dzﬂng;%rli
level as the ISO (International Standards Organization) in Genéve does on a global systems in consi e;ﬁ; 5 of dif:ferent GIS/LIS's into that newly developed stan 3;  but
level. Apart from the standardization for general applications the electrotechnical {existing a_nd new o et I e ossiale n order to comm

Th dedsion 87/55/EC.of 1 £6 anench e 10 oo a conversion into the stanaa

The decision 87/95/EC of the EC council, taken in 1986, about the agreement of all ' amongst each other.
member-countries to accept all standards effected on a European level, is an
important milestone. It shows that the EC stimulates the standardization process very



Required standards for data transfer

Prior to the definition of a general a
stagdfards are to be developed:
- definition of terminology as feat iti
‘ ures, entities
gcc.ugr'ence, relations, graphic primitives, data,
) def_ln_lt.:ons can be taken over from the science
feeftimtion of o_bjects (DDS, Data Definition Syste
atures apd its characteristics but is mostly ca
pornt' ‘of view classification is the ordering of
spe_cmc characteristics (for quick data ac
ittnbutes in a data base. oo
delff;?w ig:)enc;?r;‘am def_inition of atiributes is part of the data definition:
oaon e qua_hty gharacteristics and concepts as units forl ;;Jﬂ, i i
P leness, availability, completeness, lineage, security-, vali o mem? .qua}hty,
defi ?uauty control procedures, etc.: ' - valdaton. verfication-
efinition of spatial aspects a’ N
metric structure, etc,: - 8 the coror
definition of models f,or D
ata B
r(]jata e ase Management System (DBMS) and {geometric)
- hard- and software standard
_ s, as transfer medi i
pard ) ium {e.g. tape i
he. nc:LgJ;:]c':al 'and physical structure of the data trgnsfzr’ ;I?Iptic.ai % ﬂOppy e
ication system (ISO standards), etc. e [ebeling. the

pplicable GUTS for data transfer, several different.

objects, attributes, value, domain
bas.e, file, data base structure etc’
of informatics; T
m); it recognizes and names terrain
ileq classification. From theoretical
objects into classes according to
§). Characteristics are stored as

dinate reference system and its units

-_ Generic}{?terminqrbm

Geometric

‘quality

gpatial reference ]

Industry

-hard- and software

Fig2. Th i ]
g e mutual relation between the different standards required for data transfer

Levels of data transfer

Data transfer may be on three levels:

- transfer of digital drawin i
gs, transferring only th ' j
ranste ‘ 1gs f y the {carto-)gra i i
((j rawcian)gg;'ra]astf::c ?haraf:terlstjcs (attributes). This type ofdagg trgr?sl?efgflm: wgh el
e (l,.l:t é{::st.ln order to make plots on different media as plr:a)t[te;rmsanges
ational Standard Organization) already issued standard’s fg;e;;;,
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type of transfer: GKS (Graphic Kerne! System) and PHIGS (Programmer’s
Hierarchical Interactive Graphic System), which is used by many manufaciures to
transfer data from one devices to another within one 1GS system;

transfer of occurrences of for example topographic objects and their attributes, but
not their mutual relations. This type of data transfer is developed because often the
relations between objects are too application dependent making the relations

obsolete for the data receiver;

transfer of digital spatial data bas
relations, i.e. the data model an
including topology. The 1SO standard developed for t

IGES (Initial Graphics Exchange Specification).

es including the objects as well as their mutual

d structure, as well grid as vector structures
his type of data transfer is

Horizontal and vertical data transfer

Data are transferred because another user may be interested to use the same data
for his application. His application may require an exact copy of the same data adding
his own data e.g. for research purposes of the geographical area of intérest or a
thematic selection of the received data will be used. One may call this a horizontal

data transfer.
Data may also be used on a differe
represented on a different map sca

nt scale of aggregation as is applied for datato be
le. For these applications the received data has to

be processed through a generalization programme before any use. |f appropriate
generalization programmes are available the whole range of map scale can be derived
from the original basic data; this may be called a vertical data transfer.

Logical Physical

el application « data base
R PR P o fii.e.:s:
« modiile
L sl « sub-moduie
e featdre’ “ block
-« object: - e record
‘e aifribute | « sub-record
s domain . "o figld
R Cesub=-field
« character
: +byte
¥ ‘occurrence ’ .-

Fig. 3. The conversion of the logical model into physical hierarchy.

Models used for data transfer

The different models used for data transfer stem from the informatics science and

contain a:
- conceptual model including a data model for transfer abstracting entities and data

classification, coding and quality description;
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“logical modei describing the entities’ mutual relations resulting in a generic and

Spatial data structure;

- Physical model defining physical hierarc
{sub-)modules, (sub-)records, fields, items

hy between data base {sub-}sets,

H [

i ission of the European Community
i by the Economic Commission 9735).

A ge: EI??E'?; (éréé/?t':‘g \zhich is accepted by the ISQ in 1987 (ISO

Wwe.4o '

The conceptual model recognizes objects and attributes to be stored and logical
relations (with their characteristics) between objects. This requires for data transfer the
definition of record to contain occurrences of objects and relations. Each occurrence
contains all characteristics (of the ob

ject or the relation) preceded by a description of
the type of occurrence and the type of attributes in every occurrence.

i ly:
im of EDIFACT is to supp .
th?Jcedures pi intem?:lﬂgcgildt rgedlz'ys in data transfer;
i f costs an | . -
rednﬁ;gg ?ransfer of administrative and cc;mmerc:ai da
:;rsc;em independent interactive data transier.

inte

T y

; i d multiple
exists single an
, d messages. There .
nctional layers an
ransfer layers, fu

NECTION,
records n ED]FAtCT.ture is a concatenation of characters called CON
" The EDIFACT struc

indicating one or more data transfers (see fig.4).

From technical point of view, ISO ha

s defined two generic standards for data transfer:
ISO 8211 and EDIFACT (ISO 9375)

1SO 8211

N
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.
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.
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Descriptive characterstring

Begin transfer {compulsory)

The ISO 8211 alliows:

to define a general data structure between data of features, as vectors and images,
and its hierarchy; :

10 transfer different types of data as ASC

Begin function group {iree)

St;rting message (compulsory)

N

il, EBCDIC, 7 bits, binary, etc. and different
types of data structures as sequential, hierarchic, relational or indexed; grid
structured data sets require pre- and post processes;

Means to recognize the type and organization of the transferred information;
three leveis of complexity about the nature and functions of the data to be
transferred:

- level 1:  fields with data about simple

level 2: Jevel 1 but also fields containi
. level 3:

“Leval EdigabiE_dff'act : (

(lo be us'acl_'f'o'r ”&até.j -

End message (compulsary) 1

End function group (free}

non-structured chains;

ng different types of data for transfer;
level 2 including hierarchicai data structures.

Fig.4. The communication protocol in EDIFACT.

With ISO 8211 one or more descri

i ; f data transfer
Ptive records are transferred, Each record contains Functional aspects 0
respectively: . in data transfer are:
- logical definition of records: RDR, Recorg Descriptive Records, describing the Functional aspects in
semantics of foliowing records;

{ geometric data
i tual model as type O < or
hierarchy in the concep _ ® rastor, networ
S Strum{re atr;ddogical' nodefink, poiygonf':l!, e hcerlrlwa?ic data subsets (CAD
structurel, Lt% as?zvell as the relation between different the
relational, etc. . .
lovelsflayers or oYerlayg)a’ta definition (DDS, Data Definition System) for obje
) lidation using a d . ain:
ﬁiaﬁés and their spatial and non-spatial dom

- description of the data itself: DDR, Data Descriptive Record;
- the data itself in Data Records {DR}.



- security aspects as:
secrecy classification:
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» including senders’ permission of the type of
editing as possible in object-oriented data structures through messages);
- Spatial reference as:

internal geometry, defining the permitted types of transformations;
the data sets’ co-ordinate range;

external co-ordinate reference system and units;

reference points to adjust the internal geometry to an external reference
system.

Existing transfer standards

The development of GUTS started in the sevent

ies in Germany [1] directly followed
(still in the same decade) by a development in

The Netherlands [2].

Subsequently different standards are defined:

- USA with SDTS, Spatial Data Transfer Standard:

- UK with NTF, National Transfer Format;

- Starting with some European NATO countries fol
DGWIG, the Digital Geographic
cooperation of Belgium, Canada,

ted standards. ' ds and
isting F(IjPSc,iAvtl;SSl. 21: t?rwi;re scfoepthe NIST (National Institute for Standar
The standar
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standard.

lowed by others, now united in
Information Working Group including the
Denmark, France, Germany, Norway, The
Netherlands, United Kingdom and USA defining DIGEST, Digital Geographic
information Exchange STandard;

- Germany with EBDS, Einheitliche Daten-Bank Schnittstelle, based on the ALK/ATKIS
model of the German Landesvermessungémter;

- Finland with VHS 1040 en 1041 based on the EDIFACT norm.

. compiex
polygqn

The technical choice between S0 82

11 en EDIFACT as it is used for the
different existing standards.




The deve{opment (1985-1988) _ ; el is based on the ATKIS/ALK data models DLM (Digital Landscape
[9] is mainly based on early | :'el) and DKM (Digital Cartographic Model) {7]. EBDS has a hierarchical structure

displayed in fig. 6. NTF enabi I | | |
2 ciefiniions of SO database units related by relation tables.
- On geometric level {(only Co-ordinates); =

oce i P 0 _ . .
urrences of objects in a 'spaghetti structure for point-, fine- and circumferences e EBDS system is meant for the transfer of:

of ar ' ; ] .
with :?ogtbajfigisrs:;sd;?sis composed objects, symbols and text; " ata input in DLM and DIM;
and are o ructure being nodes and their connections definin ins updating in DLM and DKM; _

objects. g chains, finition of selection criteria;

- processing and preparation of selected data.
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Fig. 8. Data model and transfer modef of ATKIS/ALK.
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- e ' The national data transfer standards for geographic data (VHS 1040) and mesii%iZ
e e data (VHS 1041) is deveioped in Finland as part of a national GlS-prqI%rarnr;‘zs. These
et L B : standards form the basic model to define and exchange data. The geograp

standard contains:
- co-ordinate reference s_y'stem,
- geometric quality classification;

VHS 1040 and 1041

Fig. 7. The conceptual modef of DIGEST
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;:1'; Sagt:ns:; rzf‘ boundaries, : i Conclusions

gggs and gridceils with boundarj ny countries one is aware of the immediate need for a GUTS fulfiling the

repre metrical reference systerm- 1S only paraliel to the co-ordi ure and requirements of the different users. It results in the development of new

Sentation rules for ' O-ordinate g {ards or the application of existing ones. Modern standards for geographical data

sfer are based on the 1SO standards 8211 or 9375 (EDIFACT) and have a

nceptual model and structure allowing the exchange of data and their relations.

wever, mostly received data is stripped from its relations leaving only the actual

ta as subject for transfer: this requires a subsequent restructuring of the received

5 into the database structure of the receiver. At present, users of data transfer
‘to prefer this procedure aver the acceptance of data and relations.

ng 10. Structure of a "Uniform Geometric European Transtfer Standard".

In (inter-)national forums one often debates about the difference between LIS and GIS.
‘Although these concepts are partly overlapping, the difference yields to a difference
in level of detail and so to different applications and scale-levels. {Besides the LIS’s are
often "parcel-based".) For the process of standardization on European level, especially
for the functional aspects, the lack of an European organization is felt very strongly.
A workshop of the AM/FM conference, held in October 1990, suffering from the same,
did not conclude to the development for Uniform Geometric European Transfer
Standards, although the need was felt strongly. Such a standard should be structured
so that other standards or data bases can be linked to it (fig. 12).
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. * node
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Fig.9. The qata modef of SUF-2
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Nethefrf;idiei,ned b)’ a working party of i phical objects as symbols [1]  Das Standarddatenformat zum Austausch kartografischer Daten, D. Grotthenn,
session Ormalization Institute (NNI) wh-e RAVI and is now present and W. Staufenbiel, Nachrichten aus den Karten- und Vermessungswesen,
ich at presen ed to the Reihe |, Heft 69, p. 25-48.

[2] Een standaardformaat voor de uitwisseling van kartografische gegevens,
Contactgroep Automatisering in de Kartografie, NGT Geodesia 1980-10,
p. 375-378, Kartografisch Tijdschrift jrg iV, nr 2.




ABSOCIATION FOR GEOGRAPHIC INFORMATION

STATUS OF NTF ~ MAY 1991

M BOWTON

CHAIRMAN NTF STEERING COMMITTEE

INTRODUCTION

ecent modifications to the National Transfer Format (NTF) have
_made it possible to make NTF compatible with DIGEST while

retaining the flexibility which was built into NTF from its early
development in 1985. NTF is now a format in general use in the
united Kingdom and for specific applications in Europe. It
conforms to recently agreed conceptual data transfer models (see
later) and with the development of an IS0 8211 compatible version
now in hand it will be possible to transfer any data model (using
Ievel 5) provided it can be described by means of a Data

pictionary.

I I Smnd& ) E]

91 Nationa/ Transfer Sta
Standard for the tran

ndard, Rejease 1
i . 7 .
sfer of digital mag, - Workin

g party to prody .
ap data, Ordnanc ce a national
[10]  Spatial Data Transfey St ® Survey, 1989,

. aTr andard
mapping division, 510 Nationai gEeJrTitSr

BACKGROUND

Technical Revi
ew .
e Reston VA, 1990?0?' rd USGS, Nationa

Since 1985 the "National Working Party to produce Standards for
the Transfer of Digital Map Data" has been developing NTF
initially as a means to transfer map data. However from the
outset it was recognised that attribute data and topology would
also need to be exchanged and that the term map should include
any spatial diagram such as thematic maps and utility plant

layouts.

NGT Geodesia 90-5, p. 206-210

In 1986 the original draft standard was issued and this was
implemented in January 1987. This was improved in stages until
January 1989 when version 1.1, which was a complete revision, was

issued.

Although Ordnance Survey was the driving force behind the
project, all the UK government mapping agencies participated and
the utilities through the National Joint Utilities Group
supported the develcopment. In 1989 the Association for
Geographic Information (AGI) undertook responsibility for NTF and
the NTF Steering Group which then became a sub-committee of the
AGI Standards Committee was renamed the NTF Steering Committee.

CURRENT STATUS OF NTF

As a result of work being carried out in Europe through the
agency of CERCO (The European committee of the Heads of the
official Mapping Agencies), NTF became a candidate for an interim
european transfer format (ETF). A condition for this to happen
was that NTF should be compatible with IS0 8211. Consequently
AGI agreed to have the necessary work carried out by consultancy
in June 1990. However, bhefore the necessary changes could be
written and the documentation produced, there were indications
of a growing attraction to the DIGEST specification which was
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and consistent topological representation if
that does not exist in the data being
transferred. Polygon seeds are allowed.

4 fO NTF
or
made compatible.ful

- Level 5 This is the old NTF level 4 which allows any
special dataset to be transferred by using
a data dictionary which is mandatory at this
level. This level becomes more simple to
use with the introduction of IS0 §211.

4s a result of the changes to the data model it is now possible
fo transfer data between NTF and DIGEST without significant loss
f data and all the earlier requirements have been fulfilled.
Tt must be remembered that NTF is a live format in use in a
significant number of applications in Europe. However, it is
anticipated that these changes can be introduced to the existing
“user community without disruption.

CHANGES TO RECORD STRUCTURE

© As well as the new record structure in level 4, levels 3 and 4
" have had new facilities for handling text and additional
~ attributes added. Levels 0, 1 and 2 are unchanged. Many

existing users are therefore largely unaffected. Those that are
affected are generally those who have sought the amendments.

TIMETABLE

The new non-IS0 documentation (version 1.2) is now ready and is

level o Raster data Bei being evaluated by the Technical Standing Working Group. It is

to the DIGEST elng re-developed to conf expected that the documentation for the ISO 8211 version of NTF

existing leve] Oragter/matrix; mode] . ;ﬁm (version 2.0) will be written by the end of July and this will

150 8211 version Will be retaineq until the be put out for comment so that by the end of the year version 2

- level 15 lssued, e could be in use. It is anticipated that version 2.0 and version
1 1.2 will be used side by side for some time because not all users

Simple spaghett
This model woul
one attribute o

will need the benefits of ISO 8211 immediately. This proposal
will also allow other versions of NTF such as an EDIFACT version
to be created from version 1.2. The IS0 8211/DIGEST compatible
level 0 will be introduced as part of version 2.0.

1 data model. See figure 1

d only be us
: eful
Xists per feature_Where only

UK TESTING PROGRAMME

The NTF Steering Committee has set up a Working Group drawn from
the major system suppliers and data providers in UK to determine

level 3 Partial topolo . the acceptability of the version 2.0 format. The results of this
variety of égg 3 This level handles assessment will be taken into account and a final version 2.0
topology, (figure 3 8, _ including partia§ will be issued towards the end of September. Meanwhile it is
gb) and spaghettj w;%h lﬁﬁk and node (fiqure expected that version 1.2 will be taken into use very soon.
C). The 1i closed ar :
the DIGE:Tlt%};iann_i :;ge mgdel canegﬁn,ﬁ_ﬁii“,fﬁ EUROPEAN TESTING PROGRAMME

. mode]

- 1 .
evel 4 The models which are the basis for version 1.2 and version 2.0

are now available and it is now possible to carry out the initial
evaluation of NTF as a format for use as an interim ETF. In
October it will be possible to transfer data using version 2.0
as a central exchange mechanism and tests of the feasibility of
carrying out exchanges in this way should be performed. It will
be necessary to establish a testing programme to evaluate the

See figure 4
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STANDARD EXCHANGE FORMAT FOR GEOGRAFIC INFORMATION

J.H. van Oogen
Netherlands Council for Land Information
Apeldoorn

Summary The paper gives first a rough sketch of the management situation
within advices as the Standard Exchange Format version 2 are esta-
blished. Then the place and the history of the format is given.
Followed by a short description of the exchange format on the hand
of a diagram. Based on an evalution of the format some adjustments
are proposed so that the format is suitable for cable and pipeline
data. At the end of the paper the following question:

"Is it, in the light of the developments to come to a European

standard for the exchange of topographic databases, still neces-
sary or desired to keep up a national standard until the intro-
duction of the European standard and if so, with which effort?".

Before I start dealing with the subject of my lecture, I would first like
to give you a rough sketch of the management situation within the sorts of
advice such as the Standard Exchange Format version 2 are established.

In 1975 the Minister of Home Affairs, as co-ordinating member of the cabi-
net for the information supply in the government, established the Manage-
ment Consultation Committee for Governmental Automation as the formal body
of consultation of the central government, provinces and municipalities.
This committee may advise relevant bodies in the public and semi-public
sector. The aim of this is to improve the efficiency and accuracy of the
information supply in the government and semi- government by way of co-or-
dination of the activities in the field of automation.

In 1984, on the basis of an advice supplied by this committee, the Council

for Land Information was established as an advisory organ for the Minister

of Housing, Physical Planning and Environmental Affairs in order to support
his co-ordinating task in the field of land information supply.

At the start the Council consists of thirteen representatives of minis-
tries, provinces, municipalities, public utility companies, polder boards
and notaries. The Council has an independent chairman and the Director
General of the Cadastre initially vas the secretary. In 1992 the activities
of the Council will be laid down in a new law. In this new law it will also
be settled that the Council gets an independent secretary. On January 1,
1990, in anticipation of the law becoming effective, the secretary and thus
the secretariat of the Council received a position which is formally inde-
pendent of the Cadastre. At the same time the Council received a wider and
better balanced composition. New members of the Council represent social
organizations or are experts in the field of land information.

The Council may advise the co-ordinating minister both on invitation and

un-invited. The advices to-be-given are prepared by committees, which are

established by the Council.
One of them is the Committee Topographic Basic Registrations. This commit-

tee is engaged in the cartographic field of the land information supply
and, among others, prepared the advice to come to the Standard Exchange

Format version 2.
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Before I explain hoy this exchan
tell you for which level of exch
can take place on three levels:
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In a database the data of ob
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Organization for Standardization, defined the Initial G
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In practice the Graphic Kerne
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to supply the topographical significance of objects, so that the topo~
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A number of organizations - the Cadastre, KLM Aerocarto, Topographic Survey
- have gained €Xperience with thig exchange format. Here it became clear
that some records, needed for the data supply, were not defined well enough

and because of thig much additional information has to be added, This espe-
cially holds good for the characteristics of topographical objects - this
was caused by the 1a i

ication of topographical

These bottlenecks were the immediate cause to come to an adjusted exchange
format and a classification table for topographical elements, In 1983 the
Management Consultation Committee for Government Automati
first draft of this classifi
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The record types 02 and 04 are com

topographical information. They are defined as follows:

- record type 03 contains the non-geometrical characteristics, such as

classification code, way of representation, recording date;
- record type 04 contains the geometrical char

nates, geometrical quality, height.

The record types 05 and 06 are also

the semantic information. They are defined as follows:

- record type 05 contains the place and sort of the text or the symbol;
- tecord type 06 contains the text to-be-placed.

At the record types 03, 04 and 05 the data are
positions by way of l-character codes.
exists. In case a specific data needs m

ore than 6 fields a new record of
the same type will be used.

From the diagram also the compulsory order of the records becomes clear.

When the Council gave the advice concerning version 2 of the Standard Ex-
change Format, the Council advised to proclaim the form to a national
standard. For this purpose the co-ordinating minister asked the
Normalisatie Instituut" (the Dutch Institu
steps which will lead to an NEN-
Because of this the up-date of t

te for Normalisation) to take
standard on the basis of the advice.
he exchange format is also arranged.

In the use of the exchange format described before, a number of bottlenecks

have been observed, es
data of cables and pip

cation table for topographic elements does not meet w
for cables and pipelines either.

pecially by public utility companies, since not all

ith the requirements

In 1990 the Council advised the co-ordinating minister for land information
in relation to a new classification for cable and pipeline data. This clas-

sification contains the minimum data required in order to be able

the cables and pipelines of third parties in a responsible manner. It was
also observed that the exchange format, described by me, with some adjust-
ments, is suitable for the exchange of entities and attributes which are
defined in the classification for cable and pipeline data. Last month the
co-ordinating minister was advised to adjust the exchange format on these

points and to have the adjustments proposed recorded in the NEN-1878 (the
title of the Dutch standard). The adjustments are:

explicit reference to the "NAP"

- adding of record type 07 in which the data of the manager(s) are recor-

ded, this record is placed between the record type 02 and the record
types 03 and 05 (see scheme);

recording of a field in which
ground level can be recorded;

recording of a field in which the s
observed,

(Normal Amsterdam Level);

the depth of a point in relation to the

pace a cable or pipeline takes can be
especially necessary for trenches.

As far as the description of the exchan

ge format is concerned, I would like
to stop here. However,

I do want to give you one consideration:

"Is it, in the light of the developments to come to a European standard for
the exchange of topographic databases, still necessary or desired to keep
up a national standard until the introduction of the European standard and

if so, with which effort?".
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system has been developed and is
being perfected (Ordinance Survey
1987,1989),

This system has been gquickly
dedicated to the +transfer of
cartographic data, and being
developed recently it has been able
te take into account gimilar
activities undertaken in other
countries., Initially announced as
temporary, the NTF is now the
official system ugsed in the United
Kingdom for the transfer of data of
relevant digital cartographic trials.

In a set, or volume of NTF transfers,
cartographic data which has been
realized by different types of
techniques can be transferred. Each
map is a data base. In the context
of each of these data bases, and
therefore of every map the contents
of different maps are transferred.
They are referred to as sec¢tions,

This transfer is accomplished along
specific lines, according to the
sequence of records. In table 1., we
shew the development of records
according to how the NTF makes a
transfer. Some records must always be
transferred, while otherg are
optional: these are transferred or
not according to a system of default
criteria. For example if during the
transfer of a data base, i.e. a map,
de finition records of a coded system
are not transferred, then we must
infer that the data is coded

according to the standard recommended
by the NTF.

Records are subdivided into fields of
interest,

In the first field there is always a
descriptive numerical code of the
type of record. On the basis of the
value of the descriptive code it is
possible to guide the interpretation
of the other fields according to the
format established for the records of
this code.

For example the descriptive code of

the first record of an entire volume

is, by default 01. For this reason
when the sequence of records is fol-
lowed, one reads 01 in the first
field of the record, and we can See i
that the record in question is the
title record of a volume;
- that the content of the other
fields must be read according to
the NTF ingtructions.

The relation between the various
descriptive codes of the records and
the various possible subdivisions of
the records in fields is defined by
the data base dictionary which is not
defined as is commonly meant but
rather as a body of homogeneous data
regarding the same worlk.

Each data base is characterized by
its own heading record, by a record
which describes the type of data base
and by recorde within which the
dictionary of number codes and the

classification of the contents can be
redefined.

Within the data base the data ig
gathered into sections. Each gsection
has a heading record and a general
description of the type of section
involved. Following the sequence of
the general section records, the data
is transferred.

The information contained by the data
in one section may be more or less
detailed depending on the poasibility
of relating the information within
it. The NTF transfers data over 5
levels of growing characterized
information. To level 0 are
transferred raster type data, to
levels 1-4 the data already
structured in vectors are
transferred.

Totally disaggregated data is
transferred to Ievel 0. These are of
raster type and do not possess any
gqualities. They are generally

remotely censured or they come from
scanners,
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NTF*
Code

Record's
Name

Function

Content

General Definition Record

01

02

49

41

07

VOLHDREC General definition record
velume heading record

DBHREC data base heading record

ATTDESC definition record of a
simple attribute

ATTCOM definition record of a
composite attribute

SECHREC section heading record

racord code(01)

general transfer data (NTF
level, record format, etc.)
?ecord code (02), general
information on the data ba-
se ( name, name of the fun-
ction dictionary, guality
relation name etc.)

record code (40), 2 mnemonic
characters which define the

simple attribute,

the number of the columns
taken up by the value of
the attribute, attribute
read format, clearly shown
name of the attribute, in-
gertion value for void at-
tribute, the wminimum and
maximum values that the at-
tribute can assume.

record code(40}, 2 mnemonic
characters which define the
composite attribute, number
of. the simple attributes
which define the composite
attribute, all the mnemonic
a?ronyms of the above men-
tioned simple attributes.
record code (07), general
section data, sheet name
co?rdinate system, sectio;
orlgin coordinates, in-
scription rectangle coordi-
n?tes for the whole sec~
t%on, planimetric preci-
s}on, altimentric preci-
sion, date of survey, date
of the last update, quality
control name, date of qua

lity control. AAJ

NTF

code Name

14

* NTF default code.

At 1
evel 4 they may alsc be redefined by the client

15

23

21

22

00

90

99

Record's Function

Section Data Record

ATTREC attribute record

POINTREC point descriptive record
LINEREC line descriptive record

GEOMETRY1 two dimensional geometry

GEOMETRY2 three dimensional

geometry record

CONTREC continuation record

COMMENT comment record

VOLTERM

* NTF default code. At level

content

end of volume record

4 they may also be redefined by t

B

record code(l14), mnemonic
code which which identifies
the type of attribute, the
value assumed by the attri-
bute ( if the mnemonic code
refers to a simple attribu-
te only one value is to be
given, if it refers to a
composite attribute as many
values are to be given as
are specified by the compo-
gite attribute itself)
record code {15}, peint
identification number.
record code (23), line
identification number
record code (21), record i-
dentity, number of the memo—
rised points, for all <the
memorised points x,y and a
quality code for the piece
of information. If the data
relative to all the points
do not fit ontoc the recorad
one ©r more continuation
recordes are made to follow
with the same content.
record code {22), code iden-—
tification record, number of
the memorised points for
all the memorised points,
x,y, 2 and a quality code
for the piece of informa-—
tion. If the data relative
to all the peints do not
f£it onto the record one oOr
more continuation records
are made to follow with the
same content.
record code (00}, it is the
logical follow up to the
preceding record, and it
hag the same contents as
the following record.
record code (90}, commment
with free text
code of record (99); final
transfer record, free text.

.

he client.




Non structured data transferred to
level I where a descriptive attribute
is given which is chosen from a
restricted number of possible
attributes,

The data which is transferred to
Ievel 2, is not structured but
defines entities with which many
attributes must be associated. At
this level, documentation can be
furnished by each piece of
information, thus it is possible to
have information regarding its origin
and any subsequent modifications.

Data is transferred to Jevel 3, which
has topological contents which allows
the identification of complex
structures.

Pata is transferred to level 4 which
can only be transferred by reference
to particular purposely redefined
data base dictionary functions.

The use of levels for the transfer of
data allows information made
according to the NTF standard to be
processed on growing power systems.

Even a P.C. can run small quantities
of data organized according to 0 or 1
transfer levels. A powerful
calculator can on the other hand run
large amounts of structured data and
run those qualitative and topological
correlations which pertain to the
higher levels of the standard,

The general structure of the transfer
set is always laid out as can be seen
in the scheme in figure one. What
changes with the level is the content
of the data in each section.

In the heading record of the volume
the transfer level is indicated: the
data cotained in the following
gections shown are to be interpreted

and run according to the level they
are allotted to.

In tabkle 2.1 and table 2.2 the
records needed to perform data

transfer at levels 1 and 2 are given.
A general description is also given:
of the contents. For more details see

(Ordnance Survey, 1987,1989).

2. THE SOGEI PROJECT FOR DATA
ITALIAN DIGITAL

TRANSFER OF THE
GEOMETRIC CADASTRE.

2.1 The Italian Geometric Digital
Cadastre.

The process of digitalization of
cadastral cartography has been
started by the Central cadastral Body
with aim of setting up & readily

updatable data base open to many
users,

The data base containing the
digitalized cadastral maps is called
Pigital Geometric cadastre.

It is necessary to point out that the
name Digital Geometric Cadastre by
which the data base in which the
cadastral maps are stored is called,
may create a misunderstanding. In
fact the word Geometric has the gene=-
ral meaning of provided by coordina-
tes and has nothing to do with the
meaning of geometric as something
different from topological.

The Digital Geometric Cadastre is

being created in two different
stages:

- the updating of cadastral maps

- the transposition of the updated
cadastral maps into a numerical
form through manual digitalization.

Italy's territory is mapped on
300.000 cadastral sheets.

Up to now 45.000 of these have been
digitalized and make up the present
Digital Geometric Cadastre.

The Digital Geometric Cadaster is a
data base in which each entity of a

traditicnal

cadastral map is

represented by means of cartographic

‘objects which have geometricdand
ropological meaning (chains, nodes,

‘and so on}.

‘fhe main function of the tOP°1Og%§§l
; i to allow e
‘gsontents is -
‘recostruction of the perimeter of
fiv :
‘called surfaces of cadastral 1nteresFS
‘phe perimeter of each surfacz ;
‘recostructed as a ring create 1y
‘chaine which are topologically

e types of surfaces which are

interrelated.

:The five types of surface. of
:cadastral interest are the following:

. - gurface of cadastral parcels
. - gurface of buildings
' _ surface of sheets of water

- surface of roads
~ gurface of cadastral maps.

2.2 The Digital Geometric cadastre as
the basis for GIS and LIS,

Presently Digital Cadastr;l
cartographic data is often_seen, i
the local land governing boéles, asIS
possible cartographic bas%s f?r G ;
and LIS avoiding the compllatlo? o
gpecific numerical carFographlis;
which is not only expensive but a‘s
substantially slows down the creation
information system.

;i;:L;¥more cadastral data holdi
great interest for local gctvernment
bodies because they are an lmporténl
information gathering tool essentia
for the carrying out of tasks, fir
example in the case of loca% counci :
it can help with the 1issue o
building permits etc.

For these reasons Phe General
Management of the Italla? CadasFre
decided to organize a sp901al'serv1ce
having the aim of trasferring the
data of the Digital G?ometrlc
Cadastre to other public Bodies.

on the other hand the digltaé
cartographies produced by loca} lai

governing bodies such as regional,
provincial and municipal governments
are cartographies which reprodu?e
traditional cartographic lay out? lT
their contents, without topo%og}cal
information. However dlglti

cadastral data 1is an extremely
interesting product for the akove
mentioned governing bodies.

The problem of establishing how ;he
Italian Cadastre can transfer
information from its data Fase to
those cof local governing‘bodles h:s
therefore arisen. There is also F e
opposite PrObliF o; recg;:itzi
reduce
izsziéggphie;pwhich are cons}deref
worthwhile as a baselto lnsei
cadastral information 1in orée; 2
obtain updated cadastral digita

maps.

Thought has been given to Fhe needlto
manage a double flow of information

guch asgt

- topologically organized.data, f?r ?
user who needs simpler 1nformat{on,

- simplified data to be ingerted into
complex structures.

The choice of the transfer system was
made therefore in such a way as to
£ill this double need.

2.3 Reasons for the choice of the NTF

gtandard level 2.

Since Italy does not Posses
universally accepted or nationally
certified codified transf?r system:i
the system within the ambit of 850G
which was seen to satisfy best thesi
general requirements and the mosf
suitable for the transfer o
cadastral cartography was the RTF
system {National Trangfer Format}.

The transfer system we st%died ;s
valid both when the governing ﬁf N
which the data is transferred to does




not have a sufficiently developed
informatics background. Sometimes,
for example what is needed is a
purely representative management of
cartographic information. On other
occasiona the governing body is more
articulated and uses cartographie
data as a basis for a fully fledged
information system running
specific software to
information about territory.

on
process

In the first place it is not only
useful but necessary for the data to
be given in a geometric structure and
not a topological one go that it is
easier to manage.

Nevertheless for cases where data
must be transferred from a well
developed user it may be useful to
convert the structure of the data to
a simpler form, It is not at all to
be assumed that the information
needed to define topologies in a
system can be recovered for the same
purposes in other systems. A transfer
of topologically organized data could
then force the user receiving
information to go from a topoleogical
structure to a topographic one so as
to allow the reconstruction of data
in a topological sense which then can
be interpreted by the user's system.

The choice of a descriptive and
geometric organization represented by

the NTF level 2 appears today to be
reasonable and useful.

Despite the fact that in the transfer
file the cartographic objects are not
topological, the themati¢ information
agssociated as attributes to them,
garantees the maintenance of a large

part of the contents of the Digital
Geometric Cadastre.

The choice of the NTF level 2 does
not however exclude any future option
for a higher level standard because
of the need for few modifications.
This in the case where innovations
are intrcduced in information
managing systems or if new needs are

expressed by governing bodies whicy

use numeric cartographies.

1 needed for

any other type of symbo
!drawing the map.

2.4 The conceptual transfer model.

As we said before the Digital
Geometric Cadastre has a topological
structure which allows one to draw

cadastral maps and to

in the data base in order

above).

The General Management of the Italian

Cadastre has decided not to tranafer

the topological contents of the data
base,
gecmetry of the cartographic objects
which are necessary in order to drawn
the cadastral maps.

All the entities stored in the
Digital @eometric Cadastre are
trasferred by means of two types only

of cartographic objects, both
belonging to the geometry only
clagse:

- strings

- points.

In the transfer file the strings have
the Same geometry of the
corresponding chains in the Digital
Geometric Cadastre.

The points stored in the transfer
file are of tree types:

area point, that is a point within
an area carrying attribute
information, about the area; this
kind of point is used for the
transfer of information concerning
surfaces of cadastral interest;

label point, that ig a point used
for displaying parcel numbers,
place names, map text and so on;

symbol point, that is a point use
for displaying cadastral gsymbola or

connect
cartographic objects (chains) stored

to
reconstruct the perimeter of each’

surface of cadastral interest (see

and to transfer only the -

fer some of any
ing
are

to trans :

n lost owing to miss
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‘have )
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the pen to pe used to dra
entity;
TR the type of line patterm
i ith;
the entity wlthi )
TX the text that accompanies
entity;
i the text;
the height of : .
A;. the text's orientation angle;Ching
OA the orientation of the Eaawn ng
¢ with which puildings are dr

the map;
as
the surface area;j ' the x
ii movement along the ax%s of, e
coordinates (offeet lq erSPect
jece of text or gymbol %n apect
if the x coordinate which 1

: Lths
associated withi ) e v

DY movement along the ax{s of)tOf Y
coordinates (offset 1n ¥

; t
mbol in respec
piece of text or 8Y h it is

of the ¥ coordinate whic

PN

to draw

the

i ith;

agsgociated witnhj e the

SN the cede of the symbol to giv
entity;

i t.
FN the type of font to give the tex

ociated with the

The attributes ass are the

cartographic objects
following:

- for strings:
level;
. pen;
type of line pattern u
the line;

sed to draw

- for symbol peintsi
. level;

. symbol; ‘
text orientation;

*

. penj
for area pointe 3
. level;

. text;
pen;

font size; .
text orientationj ) . )
orientation of hatching lines;
surface area;

offget in xi

offset in ¥}
for label points:

level;

. text;

. pen;

. height; o
text orientation;
, font;

i le
of the simp
four groups ‘ he e
E:Eributes that are sxgnlflgzz oo
the four categories of entitl o v
pe referred to in the following
e

complex attributes.
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h r
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alphabet in capitals.
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heet edge;
- eometry of the 8 rt
i'!gecmetry of the ProPerty
- r
boundary;



the map,

geometry of the building
perimeters;

geometry of the perimeters of
bodies of water;

geometry of the road perimeters;
geometry
elements which while present on
have no lmportance
from the point of view of the
adminisgtrative land register,

the

The symbol points are placed at one
of the following levels:

- U, Cadastral symbols,
reference
parameter;
J, Cadastral control points.

crogses

The area points are placed at one of
the following levels:

surface covered by buildings;
surface covered by the map
sheet or by map sheet flaps;
Cadastral parcel dimensions;
water surface;

road surface.

The label points are placed at one of
the following levels:

piece of text which indicate
the map sheet;

2.1

objects
follows:

H, cartographic coordinateg

sheet

N, the names of the bédi

parameters;

water;

Q. the names of the roads;
T, pieces of text belongi g
symbols {(i.e.the elevat

the data points) .

describing

the four

LN to the st

SN to the aymbol points,
AR to the ar

TP to the label points.

Once the

By using the records listed in
all the transfer file
documenting data is transfe
ineluding twelve ATTDESC type re
the twelve.
attributes as in the table 3.

After these records follow ano
four of ATTCOM type which desg&p
types of compd'
attributes listed in the table &

The composite attributes
asscciated to the cartograp
in the transfer fil

rings,

ea points,

general definiti
information of the data base
carried out the data contained in the

&a in the digital maps of the

{. Geometric
according
Ses listed below.

trings are transferred with the

cord seguencesi

record continuation records

GEOMETRY 1 type A
the by labelpoint.

oF the strings .
The number of
s depends on the number
hich make up the polyline
ich is transferred.

é d is o
& ATTREC recor
’ is the same for all the
as

1 record

onitinuation
tﬁese rec¢o

£ an ATTCOM

at the first code 4

record
code

ATTDESC
mnemcnic
code

inter

information

N.simple .
attributes mnemonic c¢odes

W o2 d bW

[
MR o

40
40
49
40
40
40
40
40
40
40
40

LV
PN
TR
TX
AL
OR
Ca
sU
DX
DY
SN
FN

[\ FL SV I FURRE O SN S N

LI N N |

a4 level

12 pen

I2 linear pattern
A* text

I3 text height

I3 text orientation
I3 pattern orientation
R12,2 surface

R7.3 offset x

R7.3 offset y

I2 symbol code

12 font

The point typein
transferred with the’ following
sequences: -
POINTREC
GEOMETRY1
ATTREC

POINTREC
GEOMETRY1
RATTREC

gtructure of the POINT?EC and
GEOMETRY 1 records is givgn in t:éle
2.2. For the point type objects t e;z
is only one GECOMETRY1 rec?rd becauSt
only one couple of coordinates Fi

always be transferred for each point.

The

record is of a ATTCOM type
different gtructures
ether the point ig a

an area point or a
These structures are
n the preceding gecond,

The ATTREC
and may have
according to wh
symbol point,

described i
third and fourth record of ©

table 4.

i i t to
It is importan )
transfer label point the game,
POINTREC, GEOMETRY 1 an
architectures are u

NTF records regarding names { RAMEREC,

TABLE 4

simple attributes description

tring

LV, PN, TR s ‘
LVv,S8N,OR, PN symbol ?oznt
LV,TX,PN,AL,OR area peoin

Ch, suU,DX,D¥
1.V, TX,PN,AL
OR,FN

label point

ode 41 in

note that to

d ATTREC
sed instead of the



NAMPSTN and GEOMETRY).

in f%gure 2, the various parts of the
We have preferred te ke rawing are shown separated: th TABLE 5
transfer methods consi tep the correspond to the carto ; h?Y "
treating the place name a:s ent IbY objects by which the d;i ap fc row number |entity type-of level
type of attribute to associ z sPt‘acu.al transferred at NTF level 2 Inwg o2 in this cbject in the
point. iate with a 5 they are listed from 1 to.lg able table trangfer file
The listings in tables 6 and 7 repre- ! Lt string R
3. AN EXAMPLE OF THE TRANSFE sent the read out of the Level 2 2 L2 string R
DATA © R OF transfer fi ; ; 3 L3 strin L
F THE DIGITAL GEOMETRIC CADAS . iles which is based on th g
TRE Sogei project of what is shown i ‘e 4 L4 string R
gure 1. in fi- 5 15 string L,R
In figure 1 there i 6 L& string M
is .
cadastral map in which weasepéfrt of a The records from 1 to 22 ar 7 L7 string L,R
- the parcel n. 134; &1 initial definitions of the tr;;5§he 8 L8 string LR
) er :
- a building which records which have the f . 9 134 area point ¥
parcel 134; I belongs to the meanings. ollowing 1c 134-1 area point D
i in the Geometri s :
Cadastre such a kind s .lc 11 via Nuova |label point Q
of building The first record, which is the tit 12 'clip ! symbol point T
e title

?:;lthe same number of the parcel
owing by a hyphena

oo YP ted sequence
a ?ymPol which denctes that the
building is associated with the
parcel 134 (a 'eclip' or backward

section of the volume
contai :
’ inss *) in the Italian Digital Geometric Cadastre
- the date of the latest version of

the record code 01 (the NTF Default
19890401

code for the title
rec
volume) crd of the

~ the NTF release number used, 0110
- a 'V' which indicates that the the dictionary;
records must be read with a - unused areas

variable format,

'8');
- the hatching of th ; - the name of th i
e b ing; : e organisat i \ , .
- a section of a roaGUL}S;HQ’ 13 transfering th;;data l?n which - an '0' which indicates that the Records from 4 to 15 which begin with
Wl its name FIRENZE + 1.2, UTE record ig finished. code 40 are ATTDESC type records.
They describe simple attributes (see

Via Nuova.
table 3). Records from 16 to 19 which

begin with code 41 are ATTCOM type
records. These describe the composite
attributes (see table 4).

th , - the t .
e place name Via Nuova, whic is _ VOlum:agsigzrdagf i.e. 19890401
r

the name of the road. NTF 1 1
- evel used, 2

Record number 2 is the title record
of the data base. According to the
NTF syntax, the record can contain a
lot of information so that provision
has been made for a supplementary
record. (Record 3) Only certain areas
are used in this transfer, while the
unused ones contain 0's or blank
characters according to the NTF gui-
de-lines. In the case of the supple-
mentary record, Record N.3 which can
include type relationship data,only
contains zeros.

Record 20 which is the title record

for the section contains:

- record code 07 ( NTF Default code
for the section title record}

- the section reference title,
D61200100

- a 2 which according to NTF
conventions indicates that the
coordinates being tranaferred are
cartesian

- a 1 which according to NTF
conventions, indicates that the
structure of the data being

- record code 02 ( the NTIF Default tranaferred is done by vectors

code for the title record of the - 0010 which indicates that for
data base) coordinates 'x 'and 'y" 10 numbers

- the name of the data base which is are memorised
- a 2 which according to NTF

The data transferred £from record 2 as
the title of the data base {and its
pupplement} are the following:

CATRSTOC
- the name of the functiong conventions indicates that the
dictionary which is coordinates are given in metres

SOGEI_DICTIONARY

figure 1
figure 2



l

OlUTE FIRENZE
C2CATASTO
00

40LV004A4
40PNOD212
40TROG212
408N00212
400R00313
QOTX***p*
40AL.00313
40CA00313

408U012R12, 2SUPERF
ICIE\SUPERF
1340DX007R7,3 DELTAX ; oI

00000000

\O(IJ‘--IO\WA(AJMI—‘

TESTO\TESTO GENERICOO

=
(S

DIZIONARIO_SOGEI

LIVELLI\LIVELLI DT APPARTENENZAOQ
PENNA\PENNA USATA IN RIPRODUZIONEQ
TRATTO\TRATTO USATO IN RIPRODUZIONEQD
SNR\NUMERO DEL SIMBOLOO
ORIENTAMENTO\ORIENTAMENTOO

TABLE 6

12345678901
2345678901234567890123456789012345678901234567890123456789012345
6785

1989040100010120110V \0
198920401

000000000

ALTESTO\ALTEZ%A DEL TESTOO
ORCAMP\ ORIENTAMENTG DELLA CAMPITURAQ

\SCOSTAMENTC IN X0

14 40DYO07R7, 3 DELTAY\ SCOSTAMENTO IN YO

15(40FNQO212 FONT,
E\FONTEDEL
16 41LNOO3LVENTRO Tmeren

17 41SBOO4LVSNORBNG
18 4lAROOBLVTXPNALORCASUDXDYO
19 41TP006LVTXPNALORFNO

20 07D6120010021000102000
00

oo

- 0000Co0001 which indicates that the
values of the 'x 'and 'y
coordinates must pe multiplied ﬁ
0.001 according to :
conventions
empty areas which describe the
quota conventiong and which are
us?d when tri-dimensional data is
being transferred,
the lérge transfers to be adg up at
. coordinates, 000020189, 0C0053980
? 1 W%lch shows that the record
18 not finished, but which will be
Subsequently added to.

quocta

Reco?d No. 21, a continuation of the

pPrevious one which contains:

- the code for record 00 (i.e; the
NPT Default code for the
supplementary record)

- two unused areasg

whe
are opuse ' re the blankg

the coordinates x
‘ max and Ymax at

pointsa 000020410, ¢00054184

the date of the point 19890303

the date of the 1
19890005 2st supplement

000000100000 000001000
000020410 000054184
000000000050020000013400001210

000020189 000053980 1

an unused field 00000000 {which can

be used for the copyright)

- ? "1l' which shows that the record
18 not finished but which will
subsequently be added to.

Record No. 22,
of the precedj
about the relat
Up to characte
layed out by
character 30,
the transter of
given that it
roint to do so.

which a continuation
Pg oene contains data
tonship between itemsg.

r 30 it is in the form
NFT conventions, After
it has been used for
cadastral information
was free from this

Record 22 data includes;
=~ the code of record 00 (i,e,

Default code for the supple
regord),

the NTP
mentary

unused areas which According to
convention could contain data about
the relationship between itemg
areas redefined for the transf;r of
cadastral related data.

- 00500 which 18 th g
=]
cale of the

000000001

1989030319890303000000001'

- a wvalue '2' which shows that

proijection used is the Cassinlis
Soldner one (the value being '1°
for the Gauss-Boaga projection)

-~ 000 which ig the number of
reference points in the section

- 00134 which is the highest particle
number in the section

- 00001 which is the number of
particles in the section

- a value '2' which shows that the
supporting material which was used
to obtain the map is a matrix on a
flexible transparency. (1=>
indicates that it is a map sheet on
stiff paper, a 3-> a copy of the
sheet)

- a wvalue '1', which shows that the
acquisition method used was manual
digitalization (2-> indicating from
a sgcanner, 3-> from numerical
photographic relief, 4-> from
topographic relief)

- a value '0' which shows that the
record is completed.

Fields of the title record of the
segction which de not contain any
information alsc have no data as
layed down by the NTF system.

In particular the areas which are set
aside for information about heights
are left empty.

From this we can see that a two-
dimensional geometry has been
transfered and so the GEOMETRY* type
record should be more properly known
as the GEOMETRY1l type record (i.e.
without heights}.

The trangferral of the real data
which describes the particle of the
map begins from record 23 (Table 7).

In the transfer file the two types of
cartegraphic objects, that is strings
and pointg, are listed as belonging
to four categories of objects. One
category is that of the strings. The
other three are those of area points,
label points,and symbol points.

In the transfer file a number is

associated to each object; this
number has a sequential value in each
one of the four categories listed
above, and in that follows it will be
called sequential number.

Together the sequence of records 23,
24 and 25 describes entity No. 10
from table 5; i.e. a sequence of the
NTF records POINTREC, GEOMETRY1l and
ATTREC.

Record 23 contains

- the code of record 15 which shows
that the record is a POINTREC one
and transfers a point entity; it
shows that it is transfering a
point, that its cocordinates are
contained in the folleowing
GEOMETRY1 record and that its
attributes are containing in the
following ATTREC record.

- a number 000001 which is seguential
number in the categoery.

- a value '0' which shows that the
record is finished.

Record 24 contains:

- the record 21 code which shows that
it is a GEOMETRY1 type.

- a number 000001 which is sequential
number in the category.

- a '1l" which shows that the record
contains a single point.

~ 0001 which is the number of the
memcrised points

- the coordinates of the point (which
are the coordinates of the
beginning peint of the written
numbers 134-1)

- a value '0' which shows that the
record ie finished.

Record 25 containsg;

- the record 14 code which shows that
the record is an ATTREC one,

- the number C00001 which is sequen-
tial number in the category,

— the initials AR, if we look the
initials dictionary record and
refering to tables 1 and 2 we can
see that the these initials come
from the composite type ARea}




23
24
25
26
27
28
29
30
31
3z
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

TABLE 7

12345678901234567
B8901234567850123458
78901234567890123456
78901234567890123
45

00 000120702 000140974
14000003LNLR 01000
23000004 o]
21000004200041

00 000142732 000146899 0
14000004LNL 01000
23000005 0
21000005200061

00 000085468 000131999
00 000111756 000108348 0001
14000005LNM 01000

15000001 0

140000017TPQ
23000006 0
21000006200021

00 000142732 000146899
14000006LNR 01000
23000007 Q
21000007200021

14000007LNR 01000

62 123000008 0
63 121000008200041
2: 00 000024902 000113693 Q0006

00 ©00192179 000161051 0
66 |14000008LNR
67 (15000001 0
68 1210000011000

1 0g00tz211

69 1140000018BU o oriosar o
70 (99 ©

01000

09283010

;__4

00 000068092 000125938 000087966 000058742

000055212 000115651

15000001 0
iigggggil@@ﬁl 000105278 000126467 0
ARD 134-17\01
1500000s \0 018015135 76247 0000 00000
iigggggj;OOOI 000119566 000088443 0
RK 134\010
2300000 \ 018000000 420160 0000 00000
21000001200021
06 000068099 0001
25938 o0
140000011 gooiy 0089468 000131999 o
23000002 o
2100000220002
00 000089468 0001
31599 ©
14000002 LML R o 00120702 0G0140974 o
23000003 o]
21000003200021

000142732 000146899 O

000147443 0000744965 1

000108072 Q001194
47
28637 000112414 000120702 000140974 ;

2100000110001 000098611 000143293 ¢}
Via Nuova \01025015000

0001915%0 000143076 0

00 000034928 000097396 000068099 000125938 0

0938 000144517 C00139169 000165985 1

&

record 18 describes how this

composite area (AR) is made up,

which allows us to interpret the
remaining parts of the record.

Indeed the contents of the follo-

wing areas show;

that the level (LV) associated with

the entity is D (a building); the

entity can be seen to be at level D

only because the other three spaces

reserved for other possibilities
are empty.

- that the text (TX) associated with
the entity is 134-1

- that the pen (PN) with which the
code 134-1 must be written and with
which the cross-hatching must be
drawn is the pen 01.

- that the height of the characters
of code 134-1 is 018 tenths of a
millimetre.

- that the angle of the writing (OR)
is 015 degrees.

—~ that the inclination of the cross-
hatching (CA) of the puilding is
135 degrees

- that the area of the building (SU}
is 76.247 sguare meters.

- that the writing 134-1 has no
offget.

Record No. 25 also ends with a 0 to
ghow that the record is finished.

The three following recoxds 26, 27
and 28 describe the particle 134,
which is entity No. 9 of table 3; the
three records should be read in the
game way as the three previous ones;
we ean see that the composite
attribute is still part of the area
category (AR}, but that this time the
entity is given the level X, which
meaneg that it is a surface of a
particle of the map (see the previous

note 2.2 ).

The four records after this (from 29
ta 32) contain transfer data for
entity HNo. 5 from table 3. The
records 33 to 36 contain transfer
data for entity No. 8 from table 5.
1et us consider how data for this
entity is transfered. Here we are
talking about a separated line
needed to describe the geometry of a

road, of the border of a particle of
the map and the border of a building.
These are transfered using a sequence
of RTF records LINEREC, GEOMETRY1
(with an up-dating record}, and
ATREC.

Record 33 containg;
- the code for record 23 which shows

that it is a LINEREC one and which
js transfering a separated line;
this shows wus that we are
transfering a separated line whose
coordinates are contained in the
following GEQMETRY1 record
{continually supplemented) and
whose attributes are contained in
the following ATTREC record

- the number 000002 which is sequen-
£ial number in the category

- a wvalue '0" which shows that the
record is finished.

Record 34 contains:

- the record 21 code which shows that
the record is a GEOMETRY1l cne.

- the number 000002, which is segquen—
tial number in the category

- a '2' which shows that the record
containe the points of a meparated
line.

- 0002 which is the number of the
memorised points

- a '1' which indicates that the
record is not completed, but a
gupplementary record must be read.

Record 35 contains:

- the [e]0; record code (the
gupplementary record code)

- two pairs of coordinates

- a value O which indicates that the

Record 36 contains:

- Record code 14 which shows that the
record ig an ATTREC one.

— the number 000002, which shows that
the entity is a line, part of the
transferral of the entire section.

_ the initials LN, going through the
initials dictionary record and
refering to tables 1 and 2 we can
cee that the initials L¥ is that of
the composite attribute LINE (LN},
which allows us to interpret the




rest of the record.

show

- that there are three

are L,M, and R which

border of the particle,
building and the geometry of the
course of the road

that the pen (PN} that must be used
to draw the separated line is pen
01

that the graphic line is 0Q

record 36 alsc ends with a 0 to
show that the record ig finished

The sequence of the subsequent

records tranafers the other lineg in
the same way.

It should be noted that in the
sequence of records 46 to 50, which
refer to entity 6 of table 5, that in
order to transfer the coordinates of
all the points, two supplementary
GEOMETRY records were needed.

Records 51, 52 and 53 transfer the
place-name via Nuova by means of a
sequence of NTF records POINTREC,
GEOMETRY1 and ATTREC. Records 51 andg
52 are interpreted according to the
means already shown of the records
POINTREC and GEOMETRY.

However, let us consider in detail

how the information of the place-name
is transfered as a composite
attribute and in particular let us
have a look at record No. 53.

Record 53 contains:

Code record 14 which shows that the
tecord is an ATTREC one.
- the number 000001,

which is sequen-
tial number in the category label
points,

the initials TP; again loocking
through the initials dictionary re-—
cord and refering to table 1 and 2,
We can see that the initials Tp is
that which is given to the conposi-
te attribute PLACE-NAMES {TOPONOMA -
STICA, TP), which allows us to in-
terpret the rest of the record.

Indeed the
contents of the following areas

levels
associated with the entity which

show -
respectively the geometry of the

the -
geometry of the border of the

Indeed the contents of the follow
areas show

ing

that the point entity is at level Q:
which corresponds to road place
names ;
that the text (TX) associated with
the entity is Via Nuova

that the pen (PN) with which it
must be written is pen 01

that the height of the characters
is 025 tenths of a millimetre
that the orientation of the writ
{OR) is 015 degrees;

that the character font is 000,
Record 53 also ends with a 0 to
show that it is finished.

ing

Let us now consider how a symbol
point entity such as the ‘elip' shown
in the example drawing is transfered.
It is transfered in records 67,68 and
69 by a segquence of NTF recordsg
POINTRE, GEOMETRY1 and ATTREC,

Here again we will look in detail at
only record No.

69 . This contains:

record code 14 which shows that it

is an ATTREC record.

a number 000001, which is sequential

number in the category of asymbol

points

= the initials sB; again looking
through the initials dictionary
record and refering to table 1 and
2, we can see that the initials 3B
is that which is given to the
composite attribute SYMBOL. Record
17 which describes how the composi-
te attribute of the mnemonic
initials 8B, allows us to interpret
the rest of the record.

Indeed the contents of the following

areas ghow .

- that the point entity is at level U
which is

that of cadastral symbols

that the reference number of the

symbol (SN) is 09

that the orientation of the

(OR) is 283 degrees;

- that the pen (PN} which must be
used to write it is the pen 01.

record 69 also finishes with a 0 to

show that the record isg complete,

writing

Record 70 is the NTF end of volume

record. It contains the NTF D?fau}t
code for the end of volume which is

99 and the usual 0 shows that the'

record is finished.

4. EXPERIENCES FOLLOWING IMPLEMEN-
TATION

The first important tria}s in the
transposition of Land ReglstFy maps
from the systems used in the
Surveyors' Land Registry onto other
territorial data management syst?ms
present on the market were carried
out.

The transfer format was the one
delineated by the NTF level 2.

This process involves converting the
data organized according to the
system in use at the Italian Cadastre
into an intermediate exchange format
(NTF) .

The data thus converted can easily be
interpreted and re-converted
according to the receiving system's
structures.

At the UTE (Ufficio Tecnico ?raria}e
= Cadastral Provincial Oflee)lln
Milan the data from the numerization
of the digital cadastral maps were
converted according to the NTF ?tan—
dard following the above mentioned
procedures. They were then
transferred to the WILDHPRIMF System
9 data base run on a SUN station. '

This trial showed that the geowe?rlc
and logical contents of the orlglnai
digital cadastral maps were neither
lost during c¢onversion to Fhe
standard transfer system nor éurlng
the following transfer acecording to
the internal format cf the WILD~PRIME

9.

:ﬁzt?Zial also showed that it was
possible to ask for and to iytegrate
the cadastral information coming from
the Land Registry with ?ther
information about the territory

i 8.
coming from other scurce .
The conversion procedures took little
time and did not give rise to any
particular technical problems.

Another important trial is‘being
carried out at the Municipalltylof
Modena where the convearsion
interfaces from the NTF standard to
its gsystem are available.

A agreement between the UTE and tg:
Municipality both of Florence broug
about the conetruction cf a new

icipal base cartoegraphy. '
$Etzlj;rtography was created using
the cadastral maps . The maps were
digitalised and updated bylthe
cadastral. The data they c?nta%ned
after they were memorised in files
which corresponded te the Land
Registry's sheets underwent.all the
processing necessary to satlsfylt?f
requirements asked for by tPe.munlzx_
pality. Coordinate transpositions ‘o
gether with the linking a?d cutting
of cadastral sheets according to the
municipality's cartographic procedu-
res were then carried out.

Bach of the 79 sheets which make up
the map covering the whole of the
Municipality of Florence was made
both in a traditional form oq a
transparent and alterproof bécklng
and in a numerical form according to
the original in the Cadastre. The
original files which correspond to
the digital cadastral map were done
according to its own format and that
NTF level 2 format.
:ﬁ z;ieement igs being reached between
the Cadastre's general Management.and
the AGAC (Gas and Water Consortlgm)
which represents th? ;'_45
municipalities of the prov1n§§v9f
Reggic Emilia. The agreement quc%;gs
providing digital cadastra% map? .br
all of these municipalitleg.toﬁhe
used in drafting plans; . f the
construction of new gas pipel
As an experiment all :th
covering the territoryi
Emilia have already bee
The transfer of datQ'f




GIs-data
. i dard for the exchange of LIS/
level 2 format to that of the AGAC been desecribed in this raper ang mowards a swiss stan -
rti ig bei ied out. hich has been uszsed to n y r of the Project manage-
COMPOREIUN 78 being carnied ou :r;.nsfer carfography inu;t‘:he op;:sji: Jirg Kaufmann, Charte%‘edts?;:gig;rn’ol;fle?:lgg national cadastral sur-
e projec
A tentative agreement has also been direction, that is, from the cadastre meni_: bc')ard of the proj
made between the Cadastre's general to different users. _ veying’.
Management and the Friuli Venezia :
Giulia region on the basis of which These procedures of standardq:
the UTE of the provinces of this acgquisition are in use in all
region will be able to provide the branches of cadastre by 1990. : . ' (RAV)
; : ‘e d : . t ral surveying
reglon with the digital cadastral ' The project 'Reform of the national cadast chot cgtastral sata
maps elaborated according to the NTF 0o shall be implemented in 1992. As it foreseei (L15) there must
standard, o . 1and information systens ;
' shall be the basis for 1 data between
; cadastra a

The problem of opening up the Acknowledgements . be created adsgigtéggrzor the exchange ot
heritage of digital cadastral data is : surveyors an
very complex given the huge amount of The authors wish to express great _ ition was made that there should be 2 levels of data
data to be processed and from a legal thanks to Ordnance Survey and mostly 1985 a proposl 1 was defined as a problemorientEd data )
point of view. to Mr.Peter Haywood, Chairman of the - exchanges. OI?e leve he data structure of the LIS and it was

Working Group for NTF, for his -+ <¥xchange, w§l?h respects t ;ntzrface' (AVS). For the exchange of
New regulations to make the exchange valuable suggestions. called 'offlglal surveyling 1T standard (as GKS, DXF) shall be
of data between the UTE and local : purely gz.‘_'aphJ..C data an existing
governing bodies and/or the public used. (flg“_lre 1) .
gervice more efficient are pregsently References , is proposition and in
being considered. For municipalities ' The project managementtggizg ggrzideigeﬁt.} HE pgesented a concept
in particular, the legal process is oOrdnance Survey. 1989 NATIONAL 1986 the problem was s
fairly simple since legal norms that TRASFER FORMAT. Working Party to as follows:
traditionally govern the transfer of produce National S8tandards for the s : h 1 levels.

ici ta interface has
the Land Registry's cartography transfer of digital map data. The official surveying da
already exist and it is possible to (Release 1.1 ) . sas s data definition language.
vel with a data

use them when transferring numeric Ordnance Survey. 1987 INTERIM STAN- - The data definition le o
data. DARD FOR DATA CLASSIFICATION. Workin . C e . 3 transfer identifi-

Party to produce National Standa.rcl‘.s:;I - The'transfer SPECliggazgzgi%Ez:}:iz;:l_] the
All the trials mentioned above for the transfer of digital map cation and the for i
concerned examples of cartography data.( Release 1.0 } ith th ti rotocol and the phy-

e connectlion p

made and digitalised by the cadastre 5.Dequal,R.Galetto,C.Maraffi, 1986 . - '1‘?.1& hardwaret%.EVE‘-l wi
which have been transferred by the Criteri generali per una normativa : sical connection.
cadastre itself to other bodies, riguardante la formazione della | . : standards, the

Cagtografia numerica. Boll.SIFET The hardware level 1s b"“sEdd°2haviiii§§§rdEpiiiﬁication had to be
Standardised procedures now being n.1,1986 : data definition language an €
drafted and which are nearly complete C.cannafoglia.1983 Studi ai developed.
will allow the cadastre to receive metodologie e sistemi locali per la i ee to these proposi-

: 3 ent board did alsoc adgr :

cartographic data according to the formazione e la gestione di archivi The pro%ECt ?322322 step one found it useful to define a data
standard format as well as to supply di informazioni gecmetriche. Cremona ;lggz_{tignalanguaqe which could be used not only for surveylng
it. 1983 e : : . is language 1is
) s ieq““l 1974 Il catasto Numerico: data but also for Land1nformag;OghsysgggrggtionTgé the gffgcial

. ' ) LIS. (figure e :
The transfer of these cartographies acquisizione, elaborazione ed : now ca:!.IEddiﬂ'gEIi{S now(cagled AVS.
will be carried cut using the very archiviazione dei dati numerici. surveying
game NTF level 2 standard that has L&B.Torino 1974.

1. Introduction

2. Data Definition language INTERLIS

i i i tens with different
The idea of INTERLIS is that different sys ;
data models are able to exchange data by a Common formati.l w?;;h
is derived from a common data model. INTERLIS 1is t@e mechan
which allows to descrebe the common data model. (figure 3)

The language INTERLIS consists of basic symbols, as names,

numbers, reserved words and special characters. 93

Examples are shown in figure 4




‘'structure elements of the language are:

the transfer definition
the value definition

the data model definition
the topic definition

the table definition

the attribute definition.

For the description of attributes INTERLIS makes avaible type
definitions as follows:

- basic types (figure 5)
- line type (figure 6)
- surface and partition (figure 7)

With this elements it is possible to describe data models.

3. Official surveying Interface (AVS)

The AVS is the application of INTERLIS on the data model of the
official cadastral surveying (figure 8). According to the topic-
oriented model of RAV, the transfer model
This describtion of the data model (figure 9) is absolutly pre-
cise and without contradiction. Examples of the description are
given in figures 10-14.

As the project RAV is in some sort in a take-off phase one must
be aware that during a long period we have to live with incom-
plete data sets. It is a big advantage of the INTERLIS/AVS ap-
proach that also incomplete models may be described so that the

sender and the receiver of surveying data can find a clear agree-

ment on the exchanged data.

4. The INTERLIS-Compiler

INTERLIS-Compiler
d to check the correctness of data description an
to crieate format definitions. This compiler is available on PC's
at minimum costs, so that everyone who is interested in data
exchange can easily work with it. in the moment there are neo

activities to develop the compiler in direction of automatic data
conversion.

An example of the compiler output can be foud in figures 15-18.

5. Btate of the INTERLIS/AVS project

The INTERLIS-definition paper has been approuved by the RAV
project management and alsc by the system manufacturers. It is

now translated to french and italien. It will be put into force
next month.

224

i i roblems are learn ] )
::;tﬁazgl: good mechanism to define and realize the exchange of

. their data.

is described in topies.

. . nd
ome small changements have to be done on the AVS description a
ihen also this paper can be put into force.

new
ause the idea and also the language and the groc:?gﬁeio;iein
Ezi the professionals there must be done some educa

fronted
i i i i ene w that people who are confrc
e hir probiem experlence?n;h;uickly gnd are finally convinced

.6 Relation to the international efforts for standardization

i i not
Because of the time-table of thg RAY—prOJect Szlﬁzszlgngrgzzical
wait for international standargLzﬁtlggéageo?uihe Zuropean chical
ion. But we are aware tha e i .
igéggizgon projects go into a same direction, solgebzrﬁozﬁgxile
interested in this work and we think Fhat it wouGIS e worthwile
to take part in this work - so that finally LIS/

exchanged internationally.

FIG/Hollvori/JK/3.9.91




Schnittstellen

Bereits innerhalb eines Systems sind Schpittstellen

vorhanden
die den Datenverkehr

zyischen dem Computer und den angeschlog-
senen Peripheriegersdten einerseits und zwischen den eingesetztep
Programmen andererseits bewerkstelligen.
sind, inm Lusanmenhang *Graphik® und
IQ sehen.

Besondere Probleakreijse
*interaktive Arbeitsyeises
Der Datenaustausch unter solchen Systemen ist insofern
kcaplexer in dem zwischen den Systemen Datenmodelle ausgetauscht
verden mUssen. In unserea Falle das Datenpodell de
Formierungspestreoungen spielen sich also
funktionalen Ebenen ab.

Die :
auf verschiedanen

Grundsatz
RBPH KRB E G

r- 17

Systam A

System B

Datenbank

Datenbank

Anwangungs- | Anwsndungs-
programmae. programms

¥

4

gerdqunabhingiges

' gerdteunabhingiges
graphischas Unter- < GKS medyl  graphischas Unu‘e-
stlzungssystam igungssysiam

11

b

£in~ynd Ausgebe- €in- und Ausgaba-
Qardte gerdte

FUr die Schnittstellen der aV und far die Entwicklung

kiinftiger Systeme sind Standards auf zwei Ebenen
Zu berfQcksichtigen:

hahere anvendungsorientierte, auf die EDV-Basis-—
struktur der aV ausgerichtete Schaittstelle
{(nach Grundsiatzen 1 - 16)

—- aatliche Veraessung Schnittstelle (AvVS)

tiefere graphikorientierte Standardschnittstelle

Fig. 1 internationaler Norm (IS0 IS7942 GKS)

INTERLIS

MECANISME D'ECHANGE DE DONNEES
POUR

SYSTEMES D'INFORMATION DU TERRITOIRE




1. Uberblick ‘ :
| 2.1, Zahlen

Dic Grundidec vo
n INTERL ; . : : .
1S besteht darin, dass cin Austausch der Informationen ei . : Zahlen kommen 1m Zusammenhang mit
cincs Landinformat des eines bestimmten Zeichens vo

der Delinition von Wertebereichen u
r. Im zweiten Fall ist es angenchm, WeRn

onssytems nur moglich ist ici
. wenn die am Austausch beieiligien Stellen cine penave und einheitli
cinheitliche Vorsel.- Darstellung zur Verflgung steht.

lung Gber die Art der
auszutauschenden Daten haben. [
. INTERLIS befasst sich d
eshalb zunidchst mit de
rge

nauen Beschl’elbung des Da!
[
Illllodeﬂs und ersiin einem eweiten Schlill mit dcl l CSﬂcsung dcs Auslau
Sch

formatcs.

Realitat

Datenmodell gemeinsames
System A Datenmodell Datenmodeil

System B .
Beispicle:

Zahl: 123

Austauschiormat

DB
System B

Hexziffer = ( Ziffer | A

Sonderzeichen un
geschricben, 2.B. %" oder
-peschricben. Verwendet man fil

Zahl = '+’ | =" ] PosZahl .

Dez = Zahl [ ' PosZahl 1{ Skalicrung 1.

Skatierung = 'S’ Zahl .

Code = ( PosZahl | Hexzahl) .

/ -
Hexzahl = 0" (5 | 'X°) (* Hoxaiffer *)

PosZahl; 5134523 1 23

-435  +35769

Dez: 123.456 123.45684 123.4568-2

/. /_\ —
YV ‘ : Code: 1234 OXA2 '
Mit der Skatierung wird bei Dez crreicht, dass dic Wertangabe in cincm sinnigen Bereich, ohne fiberfliissige

gemeinsames
Nullen erfolgen kann. 123.45654 bedeutet z.13. 123,456

* 10**4 also 1234560 .

2213 Sonderzeichen und reservierie Worle

d reservierte Worte sind in den Synt
"MODEL . Dic rescrvicrien
r dic Namen nicht aussc

Austausch ’ Au
stausch .
: cinfache Art vermieden werden.

Daten b
aten

Fig. 3

Bci der BcSChrcibu . R
ng des Dalcnmﬂdc”s i i i i
! 4 i - i erd nlcht VOn. ciner bCS"mmlcn Anwelldl!ng ausg(SP,allgt‘.ll \‘iel
mehr ka]ul das Nh)(l(’,‘ emer I\(HIRN![I:]] Allwcndung miltels eincr Bcschfcibuﬂgssplac C dc i“iefl W’cl ¢

(val. Kapitel 2). Dami
. it steht INTERLIS fiir di
den vorgesehenen G lir die ganze Menge der An
rundelementen beschrieben w ge der Anwendungen zur Verliigun ic mi
erden kénnen. gungen, dic mit DEFAULT
DIM2

Fig. 4

Es werden folgende reservierien Worte verwendet:

ARCS AREA
CIRCLES CODE
COORD2 COORD3
DEGREES DERIVATIVES
DOMAIN END

ad bei der Festlegung des Co-
dafiir auch dic hexadezimale

e DR R L e et

ax Repeln der Sprache immer 2
Worte werden grundsitzlich
hiesslich Grossbuchstaben

wischen Apostrophen
mit Grossbuchstaben
konnen Konflikie auf

BASE
CONTINUE
DATE

DIM1

FIX

229



Tabelle und damit zu w
i clchen Objekten dic Bezi
gewahrt bleibt, sind Bezi i 19 e elung besteht. Damit . a
eziehungsAttribute nur {iir Bezichungen innclrh‘ililirddlc [-ljﬂﬂbhaﬂgigkcil der
all des pleichen Themas z
ul

BezAltribut = "->"' Tabellen-Name .

Basistypen

Basistyp =

( Koord2

| Koord3

| Linge

| Flichenmass

| Winkel

| Bereich

] Text

| Datum

| Aufziihtung

| HorizAlignment

! VertAlignment)

Koordinaten, Lin i
. gen und Flichenm
der transferierten Da asse bauen alle auf dem La
ten Kl i N ngenmass auf. Damit .
arheit herrscht, soll fiir diese Typen cine cinhf:itl?::uhrc g ‘:_ml:j (ber dic Bedeutung
undeinheit {inder Re
Regel

dCr ) Slg . [ il
gl rdc !c A.“ b
]VIC[CI !c elc wC H Al gaben ubCI Ldllgcu ! 1 ICI!CII uﬂd K dﬂla[cil naann in dICSCI
» QoI Sollc d. n

Dic Angabe von Mini
mum und Maximum bei .
Stellenzaht. Dezim mbeiden verschicden i olin:
. alstell ; . en Typen defin
man zum Beispicl eincn nggllel:lc:ygka%lterung miissen bei Minimum und M]':; r::ﬁ:fl l;11;::1 Grenzenauchdie
. mit ein . E creinsti :
ter dabei darsiellen kénnen, schreibt man-cr Obergrenze von einem Kilometer definieren uné‘é’:;“&r}],l'wm
" llime-

DIM1 0.000 1000.000

Fig. 5

22.5.

fnicr dem

‘Niaher
¢ig?) und Angaben Gber dic

Eskonnen also
geometrien erklirt werden, Zudem kann dic Linie auch aus einem Vollkrei
TransferFile mitiels cinem Zwischenpunkt in Togenmitte dargestetit. Bogen mit schr grossem
meiden.

den auf dem
Zentriwinkel (nahezu Vol

Linientyp

Begrill Linie wird cine ununicrbrochene Folpe von Linicnstiicken, cin Linicnzug verstanden.
o Beschreibungen werden fiir die Form des Linicnzuges {weclche Verbindungsgeometricn sind zulds-

Eigenschalten der Stilizpunkte verlangt.

Einzellinie = 'POLYLINE' Form Stizpunkie .

Form = "WITH' (" Formtyp { . Formtyp Yy

Formtyp = ('STRAIGHTS' | 'ARCS’ | 'CIRCLES' | Erlauterung ) -
Formen als zuldssige Verbindungs-

, Kreisbogen und speziellen
s bestehen. Die Kreisbogen wer-

Kombinationen von Geraden

1kreise) werden dabei numerisch instabil. Sie sind algo 2u Ve

(rien werden durch INTERLIS nicht fixicrt. Damit aber deanoch dic
konnen Spezialfilic als Brliuicrung angegeben

Komplizicriere Verbindungsgeome
der Beschreibung und der Codierung auf dem

Mopglichkeit zur Beschreibung und Obertragung besteht,
werden (zum Beispiel fir Inlerpolalionskurven). Die Art
Transler-Fite ist dabei Sache der am Transfer Beteiligten.

Stiizpunkle = WERTEX'
~ (Koord2 | Koord3 | Koordtyp-Name } | 'BASE’ Erlduterung | -

sutcrung besteht dic Moglichkeil
werden, dass die Koordinaten
n Tabelic entsprechen milssen.

crt. Mittels einer Erl
um Beispic! gefordert
k(e einer bestimmic

ich der Koordinaten defini
peschreiben. So kann Z
dern denjenigen der Pun

Primar wird der Werlebere
susitzliche Bedingungen 2U
nicht beliebig sein diirfen, son

2.2.6. Fiiiche und Gebiet

randetcer, zusammenhiingender Bereich
usserc Bepgrenzung. Gehért jedoch nicht
eren Randern der Fliche
Flachen verschic-

h Linienziige oder Vollkreise be

Unter ciner Fliche wird cin durc
tiche cinen Rand auf, dicd

verstanden. Ublicherweise weist ¢ine I
der ganze Bereich innerhalb der dussercn Begrenzung sur Fliche, werden mit weit

dic ausgesparien Bereiche, die Enklaven pezeichnet. Eskann deliniert werden, ob sich dic
dener Objekte der Tabelle iiberlappen diirfen oder nicht.

Als spezielle Form der iiberlappungsfreien Flichen sind dic Gebiete definiert. Dabei wird die Oberflache
vollstiindig durch Flichen abgedeckt. Jedes Gebiet ist dabei genau einem Qbjekt _dcr'I‘a.bcilc zugeordnet. Pro

Tabelle kann deshalb nut ein Attribut als Gebiet bezeichnet werden.

schicd zu allen anderen Attributtypen wird bei Flachen und Gebicten implizit cine weitcre Tabelle
t-Name > genommen) gebildet. Sie enthilt Ob-

Im Unter
(-Tab-Name >_ < Attribu

(als Tabellen-Name wird <Haup

Fig. 6




Enklave (gehért nicht zur Fliche)

Fliche

Gebictstabelle

Gebiet1  ‘Linicb

Y
s

Linie a
Gebict links der Linic Gebict rechis der Lin

Saamraaas

Linicntabelle

jekte mit (in dieser Reibenfolge) ciner Bezichung zur zugehirigen Flache (Auribuiname = P_Objekt) bzw. |
je ciner Bexichung zum den Gebicten links (L_Objcky) und rechts (R_Qbjek1} der Linie, dem Linicnzug
(Linic) und weiteren, frei delinierbaren Attributen (Linattrdef). Die Definition der zuliissigen Form der Veer--
bindungen und die Beschreibung der Stiitzpunkie erfolgt wie bei den Linien. Die Aufteilung der Riinder in
cinzelne Linicnziige ist bei Flichen belicbig, bei Gebicten diirfen sie nicht iiber cinen Knotenpunk( {mehr
als zwei zusammentreffende Linien) hinausgehen. Fiir die Linienziige kdnnen bei Bedarf auch Atlribuie -
festgelept werden (Linattrdel). Es diifcn dabei aber keine Flachentypen vorkommen.

Flichentyp = ('SURFACE' { "OVERLAPPING' )} [ "AREA' ) Form Stiitzpunkic { Linattrdef ].

Linattrdefl = 'LINATTR' Auribute [ Identifikationen } 'END’ .

Auswertungen

Auswertungen = 'DERIVATIVES’ Modell-Name ** Globale-
!END! }.!

Wertebereichdef (* Thema *) .

Auswertungen sind von der Struktur gleich aufgebaut wie das Modell. Sic definieren jedoch keine neuen
Daten. Die einzelnen Auributwerte sind Auswertungen, Funktionen der Modelldaten.

AVS

Beschreibung des
Grunddatensatzes

in

INTERLILS




INHALT
TRANSFER Datenkatalog; L

£od Grunddatensatz
MODEL Grunddatensatz |

DOMAIN
LKoord = COORD2 480000.000 60000.000
850000.000 320000.000;

HKoord = COORD3 480000.000 60000.000 0.000
: 850000.000 320000.000 5000.000;

Héhe = DIML 0.000 5000.000;

Genauigkeit = 0.0 1.0;

Zuverldssigkeit = 0.0 1.0;

SchriftOri = GRADS 0.0 400.0;

Der vorgeschlagenc Informationsgehalt der zukfinftigen amtlicien Vermessung lasst sich als
- 3 - c
benlitzerorientiertes funktionales Denkmodell in folgende Ebenen glicdern:

FIXPUNKTE

BODENBEDECKUNG

EINZELOBJEKTE/LINIENELEMENTE
TOPIC Fixpunkte =

TABLE FPNummer =
Nummer: TEXT*12;
NumPos: LKoord;,
NumOri: SchriftOri;

NumHA17: OPTIONAL HALIGNMENT; 1l Default: Links .
1t VAlignment fix: auf Schriftlinie

HOEHEN

NOMENKLATUR

IDENT
~ Nummer
END FPNummer;

GRUNDEIGENTUM

TABLE LFP1 =
Nummer: -> FPNummer;
Geometrie: Htoord;
LageGen: Genauigkeit;
LageZuv: Zuverldssigkeit;
HiheGen: Genauigkeit;
HoheZuv: Zuverlasigkeit; |
TechDossier: TEXT*12;
Date: DATE;
Fixpunktzeichen: Text¥12;

- Begehbarkeit: Text*1;

IDENT
- Nummer

END LFP1;

RAUMPLANUNG

BODENNUTZUNG

DIENSTBARKEITEN

LEITUNGEN

ADMINISTRATIVE EINTEILUNG

Fig. ¢
Fig. 10



©TOPIC Bodenbedeckung =

DOMAIN
BBArt = (Gebdude,
befestigt

humusiert

Gewdisser
bestockt

vegetationslos

TABLE BBProjekt =
Tdentifikator: TEXT*12;
Beschreibung: TEXT*30;
Perimeter: SURFACE WITH
Beginn: DATE;

IDEN
- Identifikator
END BBProjekt;

TABLE Projektfliche =
Geometlrie: SURFACE WITH

Art: BBArt;
NO IDENT
END Projektfliche;

TABLE BoFliche =
Identifikator: OPTIONAL
TechDossier: Text*12;
Art: BBArt;

NO TDENT
END BoF ldche;

Fig., 11

Geometrie: AREA WITH (STRAIGHTS, AR
Qualitdt: OPTIONAL (Text*60);

(Strassenverkehr,
Bahn,

Flugplatz,
Wasserbecken,
iibrige_befestigte),
(Acker_Wiese Weide,
Intensivkultur,
Gartenanlage,

Hoch_oder” Flachmoor,

librige_humusierte),
(offenes,
Schilfglirtel},
(geschlossener Wald,
itbrige_bestockte),
(Fels,

Gletscher Firn,
Ger811_Sand,
Abbau_Deponie)};

(STRAIGHTS, ARCS) VERTEX LKoord;
Abgch]uss: OPTIONAL DATE;

(STRAIGHTS, ARCS, CIRCLES) VERTEX LKoord:
Qualitdt: OPTIONAL (Text*60);

TechDossier: -> BBProjekt;

(TEXT*12); !t Angabe nur bei kant. Vergabe
CS, CIRCLES) VERTEX LKoord;
11 falls nicht im TOPIC Qualitat

Date: OPTIONAL DATE; !! falls nicht im TOPIC NF_Stand

TABLE Objektname =
Objekt: -> BoFliche; ;
. * . . ) )
ﬁgﬁﬁésTEfiogea // Position in der Rege! innerhalb der Fldche //;

i+ SchriftOri; s
xgzzz}i: OPTIONAL HALIGNMENT; !} Default: Links

11 VAlignment fix: auf Schriftlinie
NO IDENT
END Objektname;

TABLE Gebdude =

- w . ) '
ﬁgﬁgg;: Egﬁlréz}/ position in der Regel innerhalb der Fliche /1;

NumOri: SchriftOri; . . Mitte o
NumHA17: OPTIONAL HALIGNMENT; ;i EEﬁg;:‘ent fix: auf Schriftlinie

Geometrie: -> BoFliche // Art = Gebdude //;
IDENT

- Nummer

- Geometrie
END Gebdude;

END Bodenbedeckung.

OPTIONAL TABLE SpezLinien = 1l evt, fir Auswertung der Dachkanten
infe: -> BoFld&che_Form; .
Bégiﬁftfon: OPTIONAL (am_Boden, Dachkante);
IDENT
~ Linie
END SpezLinien;



TOPIC Grundeigentum

TABLE Grenzpunkte =
Geometrie: LKoord;
LageGen: Genauigkeit
LageZuv: Zuverlissigkeit
Punktzeichen: TEXT*12;

IDENT

- Geometrie

END Grenzpunkte;

TABLE Mutation =

Nummer: TEXT*12;

Beschreibung: TEXT*30;

Beginn: DATE;

TechAbschluss: OPTIONAL DATE;

Abschluss: OPTIONAL DATE;

Giltigkeit: Projektiert;

Perimeter: SURFACE WITH (STRAIGHTS, ARCS) VERTEX LKoord;
IDENT

- Nummer
END Mutation;

TABLE MutParz =
Nummer: TEXT*12;
Geometrie: SURFACE WITH (STRAIGHTS, ARCS) VERYEX LKoord;
NumPos: LKoord // Position in der Regel innerhalb der Fliche //;
NumOri: OPTIONAL SchriftOri; !! undef heisst gegen Norden
!! Alignment fix: links,
It auf Schriftlinie
Art: (Parzelle, SelbstRecht {Baurecht, Quellenrecht));
Projekt: -> Mutation;
EDENT
- Projekt
- Art
- Nummer
END MutParz;

TABLE Parzelle =
Nummer: TEXT*12;
Geometrie: AREA WITH (STRAIGHTS, ARCS)
VERTEX: -> Grenzpunkte;
Giltigkeit: (rechtskriftig, streitig);
TechDossier: Text*12;
Date: DATE;
Flichenmass: DIM2 1 999999599; .
NumPos: LKoord // Position in der Regel innerhalb der Fliche /1l
NumOri: OPTIONAL SchriftOri; !! undef heisst gegen Norden
1! Alignment fix: links,
11 auf Schriftlinie
Entstehung: -> Mutation;
IDENT
~ Nummer
END Parzelle;

Fig. 13

TABLE SelbstRecht =

Nummer: TEXT*1Z; AIGHTS, ARCS)
Geometrie: SURFACE WITH 6§;$EX: 13" arenzpunkte;

Galtigkeit: (rechtskrdftig, streitig);
TechDossier: Text*12;

te: DATE; ] .
g%éghenmass: DIMZ2 1 999999999; | innerhalb der Fliche n

Humpos: LKoord // Position in dev FCRE, tCC jogen Norden

i i def A
NumOri: OPTIONAL SchriftOri; !iluglignment S inks,

11 auf schriftlinie

Art: (Baurecht, Que1]enfecht);
Entstehung: -> Mutation;

1DENY
- Nummer

END SelbstRecht;

END Grundeigentum.

Fig. 14



Sequence of objects closed by
"ETAB-Recorxd

Topic Bodenbedeckung

TESIR T T NN DD MR s o

=

Table BBProjekt

i e LT

OBJE-~Format

g?gf4iéilllllll 222222222222 333333333333333333333333333333

CONT @55555555

1; Objektident
2: Identifikator
31 Beschreibung
4: Beginn

5: Abschluss

Sequence of objects closed by
PERI-Record :

Followed by
ETAB-Record

Table BBProjekt_Perimeter

-

T i 0 v . . e s T k. o . 2 o

OBJE-Format

OBJE 1111111111 2222222222

1: Objektident
2: P_Object

Followed by
Line~Records of line-attr Line:

1lab 111111.111 222222.222

1: Koordinate
2: Xoordinate

Sequence of objects closed by
ETAB-Record

Table Projektflaeche

OBJE-Format

gBJE 1111111112

Fig. 15

240

T
522222222222222222222222222222222222222222222222222222222222

2
CONT 3333333333 44

1: Objektident
2: Qualitaet
3: TechDossier
4: Arxt

Sequence of objects closed by
PERI-Record

Followed by
ETAB~Recoxd

Table Projektflaeche Geometrie

OBJE-Format
OBJE 11131111111 2222222222

1: Objektident
2: P_Object

Followed by .
Line-Records of line-attr Lines

1lab 111111.111 222222.222

1: Koordinate
2: Koordinate

Sequence of objects closed by
ETAB-Record

Table BoFlaeche

OBJE~Foxrmat

OBJE 1111111111 222222222222
\ ,
CONT
£33333333333333333333333333333333333333333333333333333333333
3

CONT 444444444444 @55555555 66

1: Objektident
2: Identifikator
3: Qualitaet

4: TechDossier
S: Date

6: Art

Fig. 16



Sequence of objects closed by

1: Objektident
PERI-Record 2: Nummer

3: NumPos
Followed by 4: NumPoS
ETAB~Record 5: NumOri

6: NuwsHALL
Table BoFlaeche Geometrie 7: Geometrie

Nk o I T T S o T e e o e

Sequence of objects closed by

OBJE-Format ETAB-Record

OBJE 1111111111 2222222222 3333333333 Table SpezLinien

1: Objektident i
2: L _Object

OBJE-Format
3: R Object
o OBJE 1111111111 2222222222 83
Followed by

Line-Records of line-attr Line: 1; Objektident

2: Linie
lilab 111111.111 222222,222 : 3: pafinition

1: Koordinate Sequence of objects closed by
2: Xoordinate ETAB-Record -

Sequence of objects closed by Topic Einzelobjekte
ETAB-Record

==========Nﬂ--.ﬂ===

Table Objektname Table EQProjekt

vk S T

OBJE-Format OBJE-Format

, 333333333333333
OBJE 1111111111 2222222222 333333333333333333333333333333 OBJE 1111111111 222222222222 333333333333333
444444.444 '

%: Abschluss
NamOri

NamHAlj

\ 44444444
CONT 555555.555 666.6 @7 CONT €55555555
1: Objektident 1: Objektidsent
2: Objekt 21 Identifikatorx
3: Name 3: Beschreibung
4: NamPos 4: Beginn
5: NamPos
6
7

Sequence of objects closed by
PERI-Record

Sequence. of objects closed by )
ETAB-Record Followed by

ETAB-Record
Table Gebaeude

" o

Table EOProjekt Perimeter

OBJE-~Format
OBJE-Format

OBJE 1111111111 222222222222 333333.333 444444.444 555.5 @6
7717777777

OBJE 1111111111 2222222222

Fig, 17 Fig. 18
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LIST OF THE OEEPE PUBLICATIONS

State — September 1992
A, Official publications

1 Trombetti, C.: ,Activité de la Commission A de 'OEEPE de 1960 a 1964% —
Cunietti, M.: ,Activite de Ia CommissionB de I'OEEPE pendant la période sep-
tembre 1960—janvier 1964" — Forstner, R.: ,Rapport sur les travaux et les résuliats
de la Commission C de POEEPE (1960—1964)"— Neumaier, K.: ,Rapport de la
CommissionE. pour Lisbonne"— Weele, A.J. v. d.: Report of Commission F.* —
Frankfurt a. M. 1964, 50 pages with 7 tables and 9 annexes.

2 Neumaier, K.: ,JEssais d'interprétation de »Bedford« et de »Waterbury«. Rapport
commun &tabli par les Centres de la Commission E de 'OEEPE ayant participé aux
tests* — ,The Interpretation Tests of »Bedforde and »Waterbury«. Common Report
Established by all Participating Centres of Commission E of QEEPE" — ,Essais de
restitution sBloc Suisse«. Rapport commun établi par les Centres de la Commis-
sionE de POEEPE ayant participé aux tests® — ,Test »Schweizer Blocke Joint
Report of all Centres of CommissionE of OEEPE." - Frankfurt a.M. 1966,
60 pages with 44 anneses.

3 Cunietti, M.: FEmploi des blocs de bandes pour la cartographie & grande échelle —
Résultats des recherches expérimentales organisées par la CommissionB de
POEEPE. au cours de la période 1959—1966" — ,Use of Strips Connected to
Blocks for Large Scale Mapping — Results of Experimental Research Organized by
CommissionB of the QELEPE. from 1959 through 1966.“ — Frankfurt a.M.
1968, 157 pages with 50 figures and 24 tables.

4 Forstner, R.: ,Sur la précision de mesures photogrammétrigues de coordonnées en
terrain montagneux. Rapport sur les résultats de 'essai de Reichenbach de la Com-
mission C de POEEPE“ — ,The Accuracy of Photogrammetric Co-ordinate Measu-
rements in Mountainous Terrain, Report on the Results of the Reichenbach Test
Commission C of the OEEPE." — Frankfurt a. M. 1968, Part]: 145 pages with
9 figures; PartIl: 23 pages with 65 tables.

5 Trombetti, C.: Les recherches expérimentales exécutées sur de longues bandes par
la Commission A de 'OEEPE.“ — Frankfurt a. M. 1972, 41 pages with 1{igure,
2 tables, 96 annexes and 19 plates. et

6 Neumaier, K.: JEssai ¢’interprétation. Rapports des Centres de la Commission F; &__e :
'OEEPE.“ — Frankfurt a. M. 1972, 38 pages with 12 tables and 5 annexes.

7 Wiser, P.: Ftude expérimentale de I'aérotriangulation semi-analytique: Rappo
sur T'essai »Gramastettene.” — Frankfurt a. M, 1972, 36 pages with 6 figures and
8 tables. :
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3 Timmerman,J.; Roos, P. A.; Schilrer, K.; Fc‘v‘rstr'zér, R, .--'On. the ACCB&!CY':OE:P ot
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