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Foreword

This project is the first of its kind by OEEPE to investigate digitising methods which are
increasingly being adopted in cartographic work. The project wasintended primarily to
test methods in use in production agencies; and for Commission D to gain experience of
this type of production procedure, many aspects of which are also of importance to
photogrammetric procedures.

The state of the art in digital photogrammetry and cartography is advancing rapidly,
and it has therefore been important that the project and this report be completed as
expeditiously as possible. I am most grateful to all the participants for adhering to our
timetable, for the quality of their work and the very detailed reports they submitted. I
am also most grateful to Mr. W, P, Smith, Director General, for the support of the Ord-
nance Survey in organising this project, and to Mr. Wesley, Mr. Faulkner, Mr. Harris
and other members of his staff who have contributed so much of their time in bringing it
to a successful conclusion.

C. N. Thompson
President
Commission D

14 September 1984




COMMISSION D — Photogrammetry and Cartography

Test of Digitising Methods

SUMMARY: This report describes and assesses the result of phase one of an OEEPE
Commission D project to evaluate alternative methods of digitising existing maps,
using equipment available in 1982, :

Extracts of1 : 2500 and 1 : 10 000 scale Ordnance Survey (GB) maps were digitised for
the project using a mix of four broad bands of technology as follows:

- “Blind digitising” — manual digitising without on-line computer graphics facilities.

— ‘Interactive digitising” — manual digitising with on-line computer graphics process-
ing and edit.

— “Semi-automatic line following with interaction” — line following digitising with
on-line computer processing and computer graphics processing and edit.

— “Scanning, vectorising with interaction” — raster digitising with computer processed
vectorisation and computer graphics processing and edit,

Eleven organisations, including national mapping agencies, universities and private
companies, participated in one or more of the digitising options.

The project provided a valuable comparison of cartographic digitising technology and
methods available in 1982. Overall the project has confirmed that the digitising equip-~
ment and software used by the participants is capable of capturing map information in
digital form and of subsequently plotting an acceptable cartographic output. Manual
digitising was a well established and proven method, whilst automated methods were
relatively new and suffered some limitations which reflected the state of the art at the
time of the project.

1 Project Overview
1.1 Background

111 In1981 Commission D, OEEYE started discussions on a project to evaluate alter-
native methods of digitising existing maps. A simple project to gain experience in digi-
tal technology was deemed an essential first step before embarking on more sophisti-
cated photogrammetric applications. The project agreed was to consist of two phases
with the following objectives:

Phase One — assessment of digitising methods, and the graphic plots produced from the
digital data.

Phase Two — assessment of the digital data, including an evaluation of data structures
and formats adopted by participating centres,

1.1.2 This report marks the completion of Phase One of the project. At the Commis-
sion D meeting in November 1983 it was agreed that Phase Two was more appropriate
to specialist investigation, perhaps as a university research project. The data is available
from the Ordnance Survey, Southampton, England.
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1.2 Seope of Project

121 The Phase One of the project was designed to provide an evaluation of the cur-
rently available (1982) equipment and methods for cartographic digital data capture
using the following four broad bands of technology:

Blind digitising

Interactive digitising

Line following digitising

Scanning (raster} digitising and vectorising

A general description of the type of equipment used is given at Appendix C,

1.2.2  The map extracts used for the project were Ordnance Survey maps, and three
options for digitising were offered as follows:

1: 2500 planimetry
1:10 000 planimetry

1:10 000 contours (same map extract as 1 : 10 000 planimetry)

1.2.3  Fleven agencies participated in the trial including six national mapping agen-
cies, one private survey and mapping company, one university and three manufacturers.
No agency participated in all options, but for most options there was more than one
participant. Three agencies participated in each Blind digitising option and the scann-
ing and vectorising options for 1 : 10 000 planimetry and contours.

1.2.4 Digitising of map extracts was undertaken between August and December 1982,
with assessment of results and draft report completed by June 1983. Commission D
considered the draft report at their meeting in November 1983. A further draft was

circulated in February 1984 with a view to producing a final draft in April 1984,

1.3 Results

This report is a collation of the material provided by the participants. Some effort has
been made to assess accuracy, cartographic quality and comparative times but it was
recognised at the outset that there were a pumber of limiting factors that would make
comprehensive comparisons difficult. These include:

— Only the Ordnance Survey was familiar with the specification of the map extracts.

— Participants experience of equipment and methods varied considerably,

— The grade, expertise and experience of operators varied considerably,

— Procedures for recording times of the operations involved varied.

L4 Summary of Conclusions

This project provides a valuable comparison of carto
methods available in 1982, It is clear that manual d
proven, whilst automated digitising systems were
Limitations which reflected the state of the art att
since been improved. The main conclusions are sy

graphic digitising technology and
igitising was well established and
relatively new and suffered some
he time of the project. Many have
mmarised below.
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1:4.1 The project has confirmed that the equipment and software used by all the par-

ticipants is capable of capturing map information in digital form and of subsequently
plotting an acceptable cartographic output. (9.1.2.)

1.4.2 A comparison of the times taken by participants to carry out individual operg—
tilons provides some indication of the relative merits of the equipment and methods
ased. (9.1.3)

1.4.3 Thereis a significant difference in the proportion of time speat on preparation/
d.igitising and processing/edit between the different types of digitising. (9.1.4)

1.4.4 There was a significant level of consistency in the accuracy achieved bylall par-
ti‘cipants throughout the trial, and an acceptable standard of accuracy was achieved in
all cases in the production of cartographic plots. {9.2.1)

1.4.5 A variety of set up procedures and transformation algorithm's were used by par-
ti.cipants for manual and semi-automatic digitising, but have had little apparent effect
on the accuracy achieved. (9.2.3)

1.4.6 The cross hair cursor is in general considered preferable for manua% digitising
f;om a positive base and all participants expressed a preference for backlighting for
digitising tables. (9.2.4)

1.4.7 For manual digitising the use of an enlarged base document had no significant
effect on the accuracy of the final plots produced. {9.2.4)

1.4.8 The scanning systems achieved a marginally better (_)veral‘l accuracy than the
line following system, but the scan resolution in both cases is a critical factor. (9.2.5)

1.4.9 Most participants produced an acceptable cartographic plot. For edit purposes
features can be plotted by feature numbers, colour code or as layered plots. (9.5.3)

1.410 The squaring and alignment of buildings caused some difficulties for partici-
pants using manual digitising methods, particularly at 1: 2500 scale. (9.3.2)

1.4.11 In general all participants achieved a satisfactory result with curvilinear detail.
(9.3.3)

1.4.12 To produce an acceptable cartographic product from the automated digitising
systems required extensive interactive editing. (9.3.2)

1.413 Tor manual digitising satisfactory results were achiev?d V\(ith bolth point and
stream digitising, but considerable experience is required to maintain keyin thf: strea:ln
mode. One participant used a groove following technique which offers considerable
potential for digitising contours. (9.3.4)

1.4.14 If digitising is to be undertaken at a variety of scales there is little to be gained
using interactive rather than blind digitising methods. (9.4.2)

1.4.15 With omne possible exception, automated digitising me.thods have proved to be
at least twice as quick as manual methods of digitising for planimetry, and for contours
of the order of 7 times faster. (9.4.3)




1.416 Thereis further evidence that these systems are better suited to digitising maps

with simple line work and coding and less suited to digitising dense urban large scale
plans, though this may change as the technology develops. (9.4.3)

1.417 It is clear that automated scanning and vectorising systems use significant
amounts of CPU time for processing — between 0.2 and 4 hours for these trials. (9.4.5)

1.4.18 The price of equipment varies very considerably with a manual workstation
costing less than 25% that of an automated or semi-automated systems. (9.6.1)

1.419 It was agreed by all participants that prospective purchasers should ask manu-
facturers to carry out “Benchmark” trials, (9.6.2)

1.4.20  Purchasers should be prepared to pay for such trials and should insist on over—
secing the trials when they are carried out. (9.6.2)

2 Introduction

2.1 Background to Project

2.1.1 This report describes and accesses the result of Phase One of a OEEPE Commis-
sion D project to evaluate alternative methods of digitising existing maps. The project
was agreed at the Commission D Meeting in Henefoss, N orway in January 1982, and
initiated by Commission D Paper1/82 dated 23 February 1982 (see Appendix A).
Although originally conceived as a project to be undertaken by member agencies of
Commission D, this was changed at the 61st Meeting of the Steering Committee to
allow participation by other agencies including private survey and mapping companies,

universities and manufacturers. Eleven agencies eventually participated in Phase One
of the project.

212 The overall project was seen to consist of two phases:

Phase one encompassed the assessment of digitising methods and the graphic plot pro-
duced from the digital data.

Phase two would be an assessment of the digital data, including an evaluation of data
structures and formats adopted by participating centres.

2.2 Scope of Project — Phase One

2.2.1 Phase One of the project was designed to provide reliable information on
methods of digitising and equipment, as well as times for preparation, digitising, data
processing, edit and plotting using relatively simple Inap extracts at 1:2500 and
1:10 000 scales as the cartographic base document for digitising. It was intended also
to provide experience in undettaking projects involving digital technology, and as a
first step towards investigating more sophisticated cartographic and photogrammetric
digital methods and systems. If possible cost models reflecting grades of staff used,
equipment type and cost, material cost and time taken for the various relevant functions
were to be developed. In the time available it has not been possible to develop these cost
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dels. However the report contains much of the information to enable an agency to
mao :

- determine a cost model for their own organisation taking account of the particular pu;;
= 'Zse for which they wish to install a digitising system, and the method of costinginu

by the agency,

.: j i ide an evaluation of the currently
: .2 The Phase One project was designed to provi 1 evalt
' zx.rzai%abie {1982} equipment and methods for cartographic digital data capture. Four

broad bands of technology were considered: B

— “Blind digitising” — manual digitising without on-line computer graphics facilities.

— “Interactive digitising” — manual digitising with on-line computer graphics process-
ing and edit. o N

— “Semi-automatic line following with interaction” — line follt_)wmg ddlgéYElSing wit
on-line computer processing and computer graphics processing and edit.

i ion” igitisi i cessed
— “Scanning, vectorising with interaction” — raster dlgltlS]Il.g with computer pro
vectorisation and computer graphics processing and edit.

ici i i film positive of the map extract(s)
ticipant was supplied with a transparent film p :
E}fefh Sizitlfzccllpto digitise.PIEor the 1: 10 000 (planimetric) extract an overlay shgwglg
€ 3ti.tation areas was also supplied. With the material each participant also receive atl
Zogy of paper 2/82 (App B) giving the data required, a feature code list and the reques
for a narrative report on the procedures used.

2.3 Fartictpation

2.3.1 Participation was sought from all Commission D members .amd' it was Tgre;d
tl;ﬁa\:. other centres would be invited to take part. In all eleven organisations took part.
The participants are shown at Table 2.1,

Table 2.1 — Participants in digitising project

Clyde Surveys Ltd. (CLYDE)
Reform Road

Maidenhead

Berkshire SL6 8BU
ENGLAND

Istituto Geografico Militare (GMD
Via Cesare Battista 8—10

1—50122 Firenze

ITALY

Laser Scan Laboratories Ltd. (LASERSCAN)
Cambridge Science Park

Milton Road

Cambridge CB4 4BH

ENGLAND
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National Board of Survey (NBS)
PL 84

SF—00521 Helsinki 52
FINLAND

National Land Survey (NLS)
S—80112 Giivle
SWEDEN

North East London Polytechnic (NELP)
Department of Land Surveying

Faculty of Engineering

Longbridge Road

Dagenham Essex RM8 2A8
ENGLAND

Norges Geografiske Oppmaling INGO)
N—3500 Honefoss
NORWAY

Ordnance Survey (OS)
Romsey Road
Maybush
Southampton 509 4DH
ENGLAND

Scitex Corporation Ltd. (SCITEX)
Industrial Park

POB 330

Herzlia B 46 103

ISRAEL

SysScan (SYSSCAIND
PO Box 131
N—3601 Kongsberg
NORWAY

Topografische Dienst (TDN)
2611 Ax Delft

Westvest 9
NETHERLANDS
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...2..3’2 Table 2.2 is a summary of the digitising methods participants used and the map
" extracts participants undertook to digitise. '

Table 2.2 — Summary of participants, digitising method and map extracts

Digitising
Methods Scales
1:2500 1:10 000
Planimetry Contours
Blind CLYDE,NLS, | NBS,0S,TDN | NBS,05,TDN

Digitising O8 NELP

Interactive

Digitising 08 TDN TDN
Semi-Automatic
Line Following 0Ss LASERSCAN | LASERSCAN
with Interaction 0S 0S

Scanning, IGMI
Vectorising with SCITEX NGYS’ ggflgx NGO SCITEX

Interaction SYS SYSSCAN J

2.4 Digitising Equipment

2.4) The equipment used by participants for each of the options is given in
Chapters 3,4 and 5 for the blind and interactive digitising, line following digitising
and scanning and vectorising digitising options respectively. A summary of the general
types of equipment used is given below, and a more detailed description of some of the
major equipments is given in Appendix C.

542 Forblindand interactive digitising the basic equipment used is a digitising table
using a cursor to record x and y table co-ordinates, which are subsequently transformed
to give map co-ordinate values. In most cases the digitising tables used had back light-
ing. Attributes, or feature codes, can be entered through a keyboard, or by use of a
“menu” mounted on the digitising table. Text can either be entered offline with the
position of the text recorded on the digitising table, or with interactive systems through
a keyboard with the text positioned through use of the graphics screen.

2.43 The only line following digitiser used was the Laserscan Fastrak Digitiser,
which through the use of lasers enable lines to be followed automatically — although a
significant amount of operator intervention is required for all but the simplest line-
work. During digitising co-ordinates are recorded continuously with subsequent on-
line processing used to filter unwanted data. Attributes, or feature codes, can be entered
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during digitising. The equipment can also be used for interactive edit although this

funetion is now normally done as a separate operation using cheaper interactive
graphics edit equipment (see 2.4.5).

2.4.4 Scanning, or raster digitising involves a two part process. The actual scanning or
digitising is achieved driving a sensor, which records grey levels of segments (or
“pixels”), across the document in one direction. The resolution, or width, of each scan is
normally between 25 pm and 200 pm (depending on the accuracy required and time/
cost of digitising). Successive scans enable the whole document to be digitised, and the
data recorded will be a matrix of the grey scale values and co-ordinates of each pixel.
Filtering routines enable redundant data to be removed.

Vectorising involves processing the data to convert it to a vector format, similar to that
achieved by manual or automatic line following digitising techniques. The algorithms
and software to achieve vectorisation are still the subject of much development work,
and at present involves substantial computer processing time. Feature codes, and nor-
mally text, are added as part of the editing operation.

2.4.5 Most digitising systems now use interactive computer graphics facilities to cor-
rect errors made during digitising, and input additional information such as feature
codes and text if this is not done during initial digitising. Edit systems normally com-
prise a vector graphics display, a digitising table or tablet, keyboard and on-line com-
puter. Increasingly colour raster displays are also being incorporated, and most systems
require the use of fast plotters for the production of single or multi-colour edit plots.

2.4.6 Final cartographic output isideally by a high precision plotter. High quality and
accurate plots are normally obtained using expensive flatbed plotters either using
lighthead projectors exposing on to film, or by scribing.

2.5 Digitising Methodology

2.5.1  Abrief description of the methods used by each participant for the options they
undertook for blind and interactive digitising, semi-automatic digitising and scanning

and vectorising digitising are given in Chapter 3,4 and 5 respectively, under the
following main categories:

Preparation
Digitising
Processing
Editing

Times for each operation, and sub-operation, have also been reported under these main
categories.

2.5.2  Methods of plotting are not described in Chapters 3,4 and 5 as the choice or
availability of plotters used are largely independent of the method of digitising.

However times for the production of edit plots are included as a sub-operation of
editing.

5 2.6 Resulls

" 9.61 Summaries of preparation, digitising,

editing and plot times are given in Chap-

i i d
: try, 1 : 10 000 planimetry an
b of the three map extracts (1: 2500 plammff ‘ :
';E.I f(')f(c))(r)gaci)ntours) used in t%e project. Additional details an{; times fc?r production of
ﬂ;ml plots and a statistical analysis of accuracy of the plots is also given.

2.6.2 Discussion of the results of the digitising of 1: 2500 and1:10 ((:)1(1)0 ]é,zirgmetry
is. g-iven at Chapter 7, and of the digitising of 1:10 000 contours at Lhap .

963 Conclusions of Phase One of the project are given in Ch;p‘{telrl 9. (;);;efrlerltt}}ll;z
' ) . . . -+ a oug
i the material provided by participants, and al :
report is a collation of ' _ B O eaecos.
hic quality and comparative ,
en made to assess accuracy, cartograp Y an: -
zfsed at the outset that there were a number of limiting factors that would make com

prehensive comparisons difficult. These include:

Only OS was familiar with the specification of the map samples. |
Participants experience of equipment and methods varied considerably.
Grade, expertise and experience of operators varied considerably.

Procedures for recording times of the operations involved varied.

2.7 Project Phase Two

j i d at the CommissionD meeting in
h Two of the project was discusse 1 ‘ ;
PN:xf:mber 1983 and it was agreed that the data would p;owde matenall(fio;ea }z;);til:y
i iversi j d that data tapes wou
hile research or university project. It was agreed .
grtlirfance Survey and supplied to interested parties after prior agreement from the

participants concerned.
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nd and Interactive Digitising

Equipment Used

cquipment used by each participant is given below:

CLYDE

Altek AC 734 2D Digitising table + display
~ HP 1000F series computer
.. Kongsberg GT 5000 flatbed plotter

_ NBS

Altek Datatab AC90C Digitising table
HP 3000/11 computer

Calcomp 960 belt drive plotter (proofs)
Kongsberg 1216/DC300 plotter (scribing)

NLS

Altek digitising table

Prime computer

Benson and HP 7580A drumplotters (proofs)
Kongsberg flatbed plotter

Os

Ferranti Freescan digitising tables (blind)

ICL 19068 computer

Laserscan Interactive Editing Station (LITES)

VAX 11/780 computer

Xynetics 1050 and 1100 flatbed plotters (edit plots)
Ferranti Master Plotter EP 330

TDN

Gradicon digitising tables {blind)
Intergraph interactive digitising system
PDP 11/70 computer

Contraves C 1700 flatbed plotter

NELP

Caleomp 9000 digitising table with 12 button cursor
North Star Horizon micro computer
Zeta plotter




3.2 Preparation

does not fall under th
report but rather a pre-flowline tagk. Ther
included in the following report o

e heading of preparation as intended in this -

efore costs and times incurred have rot been -
n preparation.

3.2.1 Preparation for Blind Digitising (1 : 2500)

NLS found extra work was required in preparing for digitising and creating new rmacro
symbols for their plotter due to the differences between Swedish maps and the UK map,

The times incurred on this task have not been included in their times for preparation.

Unfortunately, no details of the Prepatratory work was forthcoming from NLS.

Times: detail 5 hrs, text 4 hrg

iazo copy of the extract was
decisions during digitising and text lines were given anticipated feature serial numbers,

Decisions were made on text size, style, category, and position of the digitised point in
relation to the text block before being added to text input offline forms.

Times: detail 4 hrs, text 8 hrs

colour coded to aid coding

NELP had no previous experience of digitising but had previously plotted from OS
1:1250and1: 2500 digital data. Software development and digitising was treated as a
t which was divided into three s

Times: detail 0 hrs, text 5 hrs

3.2.2 Preparation for Blind Digitising (1 : 10 000)

.- S aration for the 1 : 10 000 was much the same as for.the 1: 251(1)Odrlnalfi,sli)1;1t

o from which the extract was prepared was avaﬂable.to the digitising
o Fomplﬁte I?jrll a negative was made of this map to enable‘a'S'ﬁ.pomt set up proc?—
C-mt)zél; uesreed Again convention was broken in preparing a digitising negative at scale
fe .

“rather than a 3 : 5 enlargement.

Times: detail 9 hrs, text 2.5 hrs

A:graduate TDN Staff member made a model to “facilitate” the digitising. This would
gra

‘fiormally have been prepared by a cartographer (seniorldrzugh;:aa::g,i:;c ;3;2 Iﬁre(;f:f;
n i f map involved. So

% ed due to the different type o - map ir ; Lo
":Siure wa:ail iig British symbols and codes. Times given 1-501‘: prepara‘goi wer:kh;ala ﬂel )
;mcc:e?;? preparation and preparation of models, therefore it is assumed the wo

o n ' :

.'*s‘ggftware is labelled general preparation and so ignored.

Time: preparation of models 4 hrs

3.2.3 Preparation for Blind Digitising (Contours)

' an was to
In practice the only preparation considered necesslaryfbi the'?ia?;?dgistﬁ o s o
. i i
i to produce a facsimile of the or
decide upon type style and.szze
information to computer input forms.

Time: 3 hrs

i d
The only preparation carried out by NBS was to produce an enlarged negative etche
peelcoat copy of the original at 1: 6666 scale.

TDN carried out no preparatory work.

3.2.4 Preparation for Interactive Digitising (1 : 2500}

. . . . K sta-
OS were the only centre to participate in this option. fdthough 1rlatzracttn.1§ ;v;rs st
tions are used in the production area for editing, this trial was carrie TO};I 1eXtraCt xeh
alnd development environment by a higher grade dramghts:rlr1a\:q;1 ree oxmet was
enlarged to al: 1500 negative for digitising purposes but the only aid prep

decisions such as size and position.

Time: 0.5 hrs

3.2.5 Preparation for Interactive Digitising (1 : 10 000)

TDN were the only centre to participate in this opti.on and there was no difference in
their preparation for this than for the blind digitising (3.2.2),

Time: 4 hrs

3.2.6 Preparation for Interactive Digitising (Contours)

i i i i ration.
TDN were the only centre to participate in this option and required no prepara




Table 3.1 — Summary of preparation times (hours} for blind and interactive digitising

Blind Interactive

1:2500 1:10000 1:10000 | 1:2500 1:10000 1:10000
Planimetry Contours Planimetry Contours

*y CLYDE 0 — - - - —

*) NBS - 0 0 - - -
NLS 9(4; - - - -
0Ss 12(8} 11.5(2.5} 33 0.5(0.5) - -

* TDN — 4 0 — 4 0
NELP 5(5} — - — - —

*) No text

Figures in brackets represent time preparing text included in total time given.

Table 3.2 — Summary of source documents used

. Digitising
Source Scale Illumination Methods
CLYDE POS Enlarged (X2) Backlit “Semi-Blind”

NILS POS At Scale ? Blind
NBS POS Enlarged (X3/2) Backtit Blind
0Ss NEG At Scale Not Backlit Blind
TDN POS At Scale Backlit Blind
NELP | POS At Scale Not Backlit Blind

w08 - NEG Englarged (X5/3) Not Backlit Interactive

“TDN -POS - At Scale Backlit Interactive

3.3 Digitising
3.3.1 Blind Digitising {1 : 2500}

CLYDE term their system “semi-blind” as their Altek digitising table is on-line to an
HP 1000 computer allowing each table to have a display terminal upon which the
Eastings and Northings of points digitised are output. Through this system they possess
the ability to input commands such as recall points, join lines, etc., but at this time can-
not collect text. The map was digitised at1 : 1250 scale with set-up achieved by digitis-
ing the position of the menu and the four sheet corner points, The computer calculates
an affine transformation on the table coordinates to Eastings and Northings and out-
puts the residuals to the display terminal. The system used is part of a photogrammetric
rather than cartographic workstation which explains the high digitising time.

Time: 61.5 hrs

NLS have twelve tables of different makes available for digital mapping, but essentially
quipped in the same way, ie, with a small desk top computer and a cartridge tape
scorder, No set-up details have been supplied and no curve fitting routine was used
ing digitising, which will be discussed further in the results chapter.

Time: detail 39 hrs, text 10 hrs

“The OS undertook this option digitising at 1: 2500 scale rather than the usual 3 : 5
“gnlargement. A nine point set-up was employed comprised of four rounds of

bservations of the corner points, midpoints of the neat line, and the centre point, The

*position of the menu was also indicated prior to setting up the map. The vegetation was

‘symbolised by a dot symbol as all ornamentation is normally applied by waxed trans-
. parencies to the data positive. The curve fitting routine was rarely used during digitis-
" ing and will be discussed further in the results chapter.

Time: detail 22.5 hrs, text 1.5 hrs

NELP digitised directly from the 1 : 2500 document at scale. Set up was achieved using
an affine transformation based on digitised sheet corners. Text and symbols were added
and where necessary oriented. Feature codes were input via cursor button rather than
through a menu. Multiple feature coding was attempted for buildings. Three inexpe-
rienced operators carried out digitising using point mode. Lack of back lighting and an
enlarged base document were noted as problems when digitising.

Time: detail 18.0 hrs, text 2.7 hrs

3.3.2 Blind Digitising (1 : 10 000

No centre attempting this option digitised the vegetation in the southern portion by
area.

The set-up employed by NBS made use of the sheet corner points of the 1 : 6666 scale
negative. No bench marks or electricity pylons were digitised and no text was attempt-
ed. NBS do not produce text using their plotter for two reasons — too great a variety of
type styles are used, and the quality of text produced by scribing or light spot projector
is not considered good enough. The roads and tracks have been represented by standard
width double lines as is the symbolisation of these features on the Finnish basic scale
maps.INBS also stated that buildings were “a little simplified”; but only one example of
this could be found.

Time: 5.7 hrs

Asthe complete grid was contained onthel : 10 000 scale negative prepared at3.2.2 by
OS, a “16 point set up” procedure was employed in a 36 point routine.

ie

— hole in set-up

p—s

= b =7 indicator

map extract

set-up points —7
(grid intersections)

o




3 points are required along a single curve. A spline function is calculated during pro-

cessing to which a number of points are added by the computer. As with the 1 ; 2500

digitising all vegetation has been symbolised by a dot symbol,
Time: 20 hrs

As TDN's Gradicon digitising table was out of order the digitising was done at Rijks-
waterstaat at The Hague on their Gradicon table. Times and procedures have been sup-
plied as if the work had been done at TDN., Observations to the four sheet corner points
were used to set up the extract. No facilities are available to reproduce text digitally as
TDN feel text can be reproduced more economically by traditional photosetting,

Time: 9.4 hrs

3.3.3 Blind Digitising (Contours)

NBS used a stream facility employing a cursor containing a pen which is used to follow
the track in the etched peelcoat prepared at 3.2.3. The set-up uses the four sheet corner
points as when digitising the planimetry. The height value of each contour is recorded

through a keyboard before the contour is digitised using, on this project, a recording
speed of 15 points/second.

Time: 1.2 hrs

OS attempted digitising on a modular table both in point mode and in stream mode. The
16 point set up described in 3.3.2 was used in each case. No differentiation was recor—
ded between different contour lines, apart from coding “normal” contours and “accen-
tuated” contours. The stream digitising was recording 8 points/second. This mode of
digitising is not normally used at OS and difficulties arose mainly due to the cursor hav-

ing to slide over the negative offering no useful “drag” and the operator’s inexperience
in this technique.

Times: point 16 hrs, stream 15 hrs

TDN set up the contour extract in the same manner as at 3.3.2. Digitising was per-
formed in the point mode.

Time: 10.6 hrs

3.3.4 Interactive Digitising (1 : 2500)

Using the 1 : 1500 scale negative prepared at 3.2.4 OS performed a normal nine point
set-up on the LITES equipment requiring just one round of observations. On comple-
tion of transformation the residual values are displayed on the control screen allowing
the option of redigitising one or more of the set-up points. The map was digitised by the
most experienced LITES operator within the OS and therefore a certain amount of
checking and a great deal of editing was carried out during digitising. Much of the
editing was to ensure buildings were square, alignments satisfactory, etc. On comple-
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Following pointings to establish the table position of the menu the map was set-up
using a full 36 point routine followed by a “hole in set-up” indicator on the menu and a
point digitised in the south west corner of each grid square adjacent to the map extract.
This ensures detail is clipped at the extract edge and allows on this extract a 16 point :
set-up. During digitising a curve fitting routine was used in which a minimum of

Time: 1

text and vegetation 5 hrs

S hrs

.5 Interactive Digitising (1 : 10 000)

- Luck of experience in editing techniques.

Time: 16.7 hrs

'3.3.6 Interactive Digitising (Contours)

o0 of the detail the vegetation was added, symbolised by point symbols, and texlt was
d via the keyboard, controlling the position and orientation of text by the bit pad
ursor and graphic screemn.

. _-Tir_nes: detail 22.5 hrs

outh west and north east corner points for scale, and the south west and south east cot-~
1 points for orientation, Finally, the digitised corner points were compared with their

T he Gradicon cursor being better to work with than the Altek.
2. 'Editing being carried out as the extract was digitised.

TDN set up the contours in the same manner as at 3.3.5, Digitising was Pe‘rfon_ned in
~the point mode. The extra time taken compared with the blind digitising is also
" explained at 3.3.5. :

.7 ‘Table 3.3 — Summary of blind and interactive digitising times (hrs) excluding text

Blind Interactive
1:2500 1:10000 1:10000 | 1:2500 1:10000 1:10000
Planimetry Contours Planimetry Contours
% cLYDE | 615 - - — — -
I INBS - 5.7 1.2(8) - - -
NLS 39 - - - - -
(05} 22.5 20 15(%) 27.5 - -
16(P)
) TDN — 9.4 10.6(P) - 16.7 157
NELP 18.0 - - - - -

= Point mode
Stream mode

& text attempted




3.4 Processing
3.4.1 Processing Blind Digitising

a curve fitting technique, produ

ces parallels where required, ad
standard symbo

Is, and finally produces a magaetic tape to drive the plotter,

NBS process their data in batch mode andinclude
curve fitting by average tangent method, and w
such as line filtering and squaring of buildings.
digitising a logical check program is included in
lines in a north-south direction,
allowed to deviate from the prev
deviation is larger, then an error

flag is recorded on the proof plot.

Times: planimetry 612 Cpu secs, contours 597 cpu secs
plus 0.5 hrs for preparation of computing

Batch mode processing at NLS contains routines
coordinate system, line filtering, curve fitting,
squaring of buildings. The data is transformed i
display. A set of “maintenance” programs is us
matching, and positioning of text strings,

for transformation to the reference
and geometrical corrections such as
n format for graphic or alphanumeric

, edge
Time: 760 cpu secs

Within the OS blind di
the ICL

ing squaring, producing a plotting tape for the
are all part of the processing procedure.

TDN’s processing includes an overdetermined similarity transformation (conformal
linear transformation to 4 points). Curve fitting for contours is by means of a spline

function, the coefficients of which are determined by the coordinates of seven points,
This spline function was not used for planimetry.

NELP digitising was carried out with the tablet

linked to the North Star Horizon micro
computer with software written in BASIC., Prog

rams and data were stored on 51/2" dis-
rime 550 for additional editing, Editing
gorithms wete not available,

3.4.2 Processing Interactive Digitising

Processing of interactive work is, of course, essentially carried out during digitising or
editing,

The OS data processed interactively on the LITES e
graphical order from the SW corner of the map, t
Master Plotter or data bank the data must be re-so
This is achieved on completion of the digitising

quipment are held in ascending geo-
herefore to transfer the data to the
rted into feature serial number order.
by the draughtsman typing a simple
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es the data by squaring
points. The second, accessing the modified data, applies

ds commands to produce

s an affine coordinate transformation,
hat NBS term “aesthetic corrections”
To check contour heights input during
the processing. The data is scanned in
a§ contours are read the height values given are not
ious value by more than the contour interval. If the

mmand. Further commands can be given at this stage such as to clip the data at the
L dge, supply a feature listing, or to order a Xynetics plot.

ili ine, for plotting purposes, parts
tergraph system has the added ability to comb‘me, p [ :
o'nIana§m£ spljilt during coding. Therefore a long line of peclfs, broken into strings
£ sep‘argatte features, will be plotted as one continuous line ensuring all pecks and gaps
o e same length with the exception of the last.

3. ‘Editing
Blind Editing (1 : 2500)

‘For i s CLYDE produce a ballpoint plot on their Kongsberg Plotter. Tllns
..Efgtcilcfrﬁ;lifspﬁépfzsaiure numbI:,rs, if many edits are ?elquired then a second ballpmi?t
. plot containing feature numbers is produced t‘o_aid editing. The fe.at_u‘n? numllalf‘:rs can be
sed via the keyboard for deletions while additions are made by d1g1t}5mg. T dl_s pro:;:;s

refeated until the data is considered acceptable. Althoug.h seemmgiy tedious, 1:
ystem is felt to be viable at CLYDE due to the large proportion of plotting time spend
wfi{ihg feature numbers added to the fact, tlhat often only smgll areas of.the maptnlee ;
é'-piotted with feature numbers. Two edit runs were required, needing a total o
plots.

Time: procf production 6.5 hrs
edit 6.5 hrs

NLS produce simplified plots on their Benson an_d HP 7580A drgrflpiottelr)s fdr:’)‘r exami-
tion and edit purposes, Editing is performed using so.ftware' facilities or Y 1g1t}31ng21.
new edit plot is produced for verification of the‘ edzts..'I.‘]ns _procec‘iure is connm;e.
ntil the data is ready for final plotting. Interactive ed1t1n.g is av-aﬂable on graphic
“screens but is limited to the final editing of minor errors. Noindication that interactive
“editing has been employed in this project has been given,

Time: 10 hrs

it the OS a four colour ballpoint plot on paper is produ(:f‘:d by. a Xynetics flatbe.d P%OT_
; for examination of the initial digitising, Each feature is uniquely nugib ered in digi-
tised order. Edits are attended to via offline forms k.e_yed. onto magnetic tape, and/or
digitising, for which further plots are required for Ven‘flcatlon.‘ This edit cycle is repeat-
d until the data is correct for databanking. This option required two correction runs.

- Time: check 5 hrs
: edit 2.5 hrs
edit plot 0.7 hrs

: . separate systems for editing text and line detail. For text, aftt.ar posi-
l‘t\'I mflgd Z‘slet}lzsfr?beg in par: 3.2.1 and 3.3.1 additional editi.ng time was required f}(;r
parallelism and left adjustment. To edit line detail the data file WaS“tIaIIISfEIIEd to the
rime 550 where it was edited to remove points already flagged as being in error. A plot
was then produced and checked by visual overlay for errors. Errors were marked u&) ang
ach feature displayed on a Tektronix 4010 display tube where it was checked an

ccepted or rejected. A second edit plot was then produced and checked before produc-
g 2 final plot.

Time: detail 1 hr, text 1 hr




etry - and: Contours)

deficiencies can be tolerated and corrected on the master seri

necessary for the contours.

Times: proof production — planimetry 2 X 13 mins,
— contours 14 ming

planimetry — check 0.5 hrs, correct 0.7 hrs
contours — check 0.2 hrs

The edit sequence at OS is briefly explained at 3.5.1, The planimetry required just one
correction run while the contours (stream mode) required two and the contours (point
mode) required only an offline form to be written to delete a double digitised line, The

difference in edit times for the two contour methods are a vivid indication of the opera-
tor’s relative experience of the two techniques.

Times: planimetry — check 3 hrs, edit 5.7 hrs
contours {point) — check 2 hrs, edit 0.2 hrs
contours (stream) — check 2 hrs, edit © hrs
edit plot production 0.5 hrs planimetry

0.7 hrs contours
Although software exists at TDN to edit o

Rijkswaterstaat was not suited to TDN's
vely on the Intergraph system.

n their Gradicon digitiser the data captured at
procedures and was therefore edited interacti-

3.5.3 Interactive Editing (1 : 2500)

No check plot was supplied nor any editing carried out by OS due to other commitments
within the research and development area. This was acceptable for this project due to

the experience of the digitising draughtsman and the amount of editing carried out by
him during the initial digitising.

3.5.4 Interactive Editing (1 : 10 000 and Contours)
TDN, the only partici

pant in this option, also edited interactively the data collected by
blind digitising. Four ballpoint paper plots are produced on the Contraves C 1700 in

different colours for checking purposes. Each plot is examined against the original and
marked for editing. The planimetry collected interactively required just one set of check
plots before producing a seribed

plot, while that collected through blind digitising
required a second set of three plots for further editing. The scribes were checked and the -
few errors remaining were digitised but corrected manually on the scribes. The con-
tours digitised interactively again required only one correction run while those digi-
tised blind required two. The contour scribe resulting {rom the blind digitising was
checked and corrected in the same manner as the planimetry. That resulting from the

interactive digitising was not corrected manually, but spot heights were found to be
missing so were digitised and scribed by the plotter onto the existing scribe. The times
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roduces a ballpoint plot on Ozatex for edit purposes _
imination the plot is transferred to the digitising table :
¢cted from the menu for deleting, changing code, moving, or -
B adding data. Furfher plots can be produced but are seldom needed as a certain number of -

be. For this project two edit
proofs were made for the 1 : 10 000 planimetry but no corrections were found to be °

i i iti i correction of the scribe for
pction of checkplots, checking, editing and manua ! :

he bl :iland interactive digitising methods used by TDN‘ are given in .Table 35 A

e y of blind and interactive editing times for all options is given in Table 3.4.

Table 3.4 — Summary of blind and interactive editing times (hrs)

Organi- | Produce .
Scale sation Edit Checking | Editing Total |Remarks
Plot
1:2500 CLYDE 6.5 6.5 13.0 | All times in
- hours
1:2500 | NLS 10.0
1:2500 | OS 0.7 5.0 25 8.2
1:2500 | NELP 2.0 2.0
1:2500 | OS 0.0
1:10000 | NBS 2X02 0.5 0.7 1.6
sl Planimetry
| Blind - Planimetry | OS 0.5 3.0 5.7 9.2 —
Interacti i N 124 3.0 48 202 |From
Interactive Planimetry | TD fheit
et i N 6.2 0.8 2.4 9.4 From inter-
.Intg_l.'actlve Planimetry | TD brom
digitising
1:10000 | NBS 0.2 0.3 0 0.5 | Stream Mode
B Contours ‘
‘Blind - Contours | OS 0.7 2.0 0.2 2.9 | Point Mode
B]md Contours Qs 0.7 2.0 2.0 11.7 | Stream Mode
Tnteract 26 2.1 3.0 7.7 | Point Mode
_ In';eractwe Contours | TDN Pomt Mode
digitising
Interactive | Contours | TDN 2.5 0.8 1.8 5.1 | Point Mode
s — from
interactive
digitising




Table 3.5 — Comparison of editing times for blind and interactive initial digitisin

Blind

Interactive

Planimetry — production of checkplots

checking and manua?

correction of scribe
-—
Contours — production of checkplots

checking and manual
correction of scribe

*} Only one plot bat plotted at lower speed.

Laserscan Fastrak Digitiser

Laserscan Interactive Editing Station (LITES)
VAX 11/780 computer

Integral Plotter

Laserscan Fastrak Digitizer

Laserscan Interactive Editing Station (LITES)
VAX 11/780 computer

Xynetics 1050 and 1100 flatbed

plotters (edit plot)
Ferranti Master Plotter EP 330

4.2 Preparation (1: 2500 and 1 : 10 000 Planimetry)

421 LASERSCAN's only preparati
nal (1:10 000) and a calibration gri

4.2.2  OS prepared only 105 mm ne
nals (1: 2500 and 1 : 10 000).

12.43 hrs
3.00 hrs
4.76 hrs

0.758 hrs
2.58 hrs
2.08 hrs
2.95 hrs

1.58 hrs

4 Semi-Automatic Line Following with Interaction
4.1 Equipment Used
LASERSCAN

on was to produce 105 mm ne

gatives (working area 68 X 68 mm) of the origi-

gatives of the origi-

Digitising (1: 2500 and 1: 10 000 Planimetry)

1 LASFRSCAN calibrated the Fastrak by di-giti.sing the grid int?rsectio_ns oi the
bration grid and then set up the map by digitising its four corner points. P91nt ({1 ter-
parameters suitable for the types of detail concerned were set for operation un%g
‘digitising. No curve fitting techndques were us?d_, ‘put LASERSCAN state they aie ava;l l-
le if required, and no attempt was made to digitise text, vegetation, or symbodts att 1;
tage. Double pecked lines where thought to be parallel by LASERSCAN were digitise
S ¢ side only with the other being generated at editing stage. Although not fully
eloped, a junction recognition program was u:sed to improve the depiction o*; inter-
gections. LASERSCAN claim that the digitising time could have been halved wit HE[(')}:E
experience of this type of detail and the use of future software enhafnceme.nts. e
bureau’s senior operator with 3 years experience was employed on this project.

Time: 1:10 000 calibration 0.1 hrs
digitising 7.5 hrs

4.3.2 OS calibrated the Fastrak and set up the maps using the grifi intersections con-
ined on the maps. Any future set up of the maps then only requ_Jred the fm'u corner
points to be digitised. The same parameters were selected.to deal with the,vary@g types

of detail for both planimetry sheets. No text or vegetation symbols were digitised at
 this stage. The complexity of the detail caused problems m‘that the short line lengths of
the fences and buildings in built up areas required a considerable amount of operatc)é
intervention. The operator used was, at the time, the only operator trained at OS an
Has 2 years experience.

Times: calibration digitising
ﬁ and set-up
1:2500 0.5 hrs 13 hrs
1:10000 0.5 hrs 6 hrs

44 Processing (1: 2500 and 1: 10 000 Planimetry)

P'roc:essing for both LASERSCAN and OS are very similar, The algorit.hms calculated at
calibration and set-up stage are worked against the filtered .data points to perform a

nsformation of the data. Squaring of buildings flagged during digitising is also caz-
ied out at this stage.

Times: LASERSCAN none indicated
OS 0.2 hrs for each map

45 Editing (1: 2500 and 1: 10 000 Planimetry)

451 LASERSCAN’s checkplot was produced by the Fastrak’s own laser pIott.er,
- plotting on a 105 mm diazo material which was enlarged photogrgphmai'ly. to full size
“and checked, The data were edited on the Laser-Scan Interactive E(?.mr%g Station
(LITES), with some symbols added at this stage. LASERSCAN fee:I digitising in some of
the more complex areas should not have been attempted automatically but that this sort

of data should have been captured manually prior to Fastrak capturing the bulk of the
detail.




Times: 1:10 000
plotting and enlargement
of checkplot 0.2 frg
check 0.5 hrs
edit 2 hrs

a four colour ju
cked and edited b
-Up areas, especially,
casesto delete areas and redigitise rather than to
outines, Symbols were added at this stag
he 1:10 000 ang no text to the 1: 2500,
Times: 1:2500 check

4.5.2  OS produced
maps. These were che
that densely built

5.2 hrs
edit 25.5 hrs
check plot 0.7 hrs

1:10 000 check 1.5 hrs
edit 6.7 hrs

add text 1.7 hrs
check plot 0.5 hrs

4.6 Preparation (Con tours)

The preparation for this option was the same as at 4.2,

4.7 Digitising (Contours)
4.7.1‘ LASERSCAN calibrated the Fagirak asat 4.3.1 and digitised the contours, height
tagging each one

: ® prior to digitising, although no text was produced. LASERSCAN fee]
this sort of detail is ideg] for the Fastrak.

calibration 0.1 ming
digitising 1.5 hrg

Times:

4.72  OS calibrated the Fastrak ag at 4,3.2 settin

: > cal g parameters for fast line following
with no junctiong and filtering

to give an accurate depiction of the curvilinear detail,

prior to digitising which required very little operator inter-~

Times: calibration ang

setup 0.5 hrs
digitising

1.5 hrs

4.8 Processing (Con tours)

Processing of the contour data was the same as at 4.4

40

aper check plot on the Xynetics for each of the
y a draughtsman on LITES. Due to the problems
pose for the Fastrak it was found tq be more |
proceed withnormal .
e but no vegetation symbols -

Editing (Contours)

| LASERSCAN produced a checkplot as at 4.5.1 and also ran software to producé

Vigital Terrain Model (DTM), It can be seen at Figure 4.1 how aco ing error

P’ ota 'g' i ). .g h d

d Ctetli ;.Siilg thi;model corrected on the Fastrak. Figure 4.2 shows the DTM of
ete

he corrected contour data.

Times: production of checkplot 0.3 hrs

™
and 1c)heck 0.2 hrs
edit 0.1 hrs

9 2 re ed n p’(lll’e
OS qull’ (8] Edltlng but uSEd the :E aStl‘ak S OWIl Edltlng SOftW are to ca
4:. A

i the text.

Time: 1.5 hrs
check plot 0.7 hrs

Table 4.1 — Summary of semi-automatic production times

: 1:10000 1:10000
ti2e00 Planimetry Contours
oS ~ ~
- | Preparation —
..: e 0.5 hrs 0.5 hrs
' 0.5 hrs .
| . 1.5 hrs
. g?;;gs;‘ig " 13.0 hrs 6.0 hrs o h;
1 Processing 0.3 hrs 0.3 hrs .
; R 0.7 hrs Q.5 hrs 0_.7 his
E}lgfzk 5.4 hrs 1.5 hrs -
i 25.5 hrs 6.7 hrs e
- — 1.7 hrs .
text
Total 45,4 hrs 17.2 hrs 4.5 hrs
ota .
LASERSCAN B ~
Preparation -
Pgsing - 0.1 hrs 0.1 hrs
C"_ﬂ‘ isi - 7.5 hrs 1.5 hrs
P dlgm'smg ' - 0.3 hrs 0.3 his
Tocessing
e — 0.2 hrs 0.3 hrs
e - 0.5 hrs 0.2 hrs
e - 2.0 hrs 0.1 hrs
edit
1 — 10.6 hrs 2.5 hrs
Tota




AN digital terrain model for checking contours
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5 Scanning, Vectorising with Interaction

5.1 Equipment Used

IGMI

Kartoscan — MBB

VAX 11/750 computer
Graphic 7 interactive terminal
Kongsberg GT 5000 plotter

NGO

SysScan System comprising:
Kartoscan raster scanner
VAX/VMS V 2.5 computer
Graphic 7 interactive terminal
Kongsberg 12/6 plotter

SCITEX

Scitex Super-Scanner and colour edit station
HP 21 MXE computers
Scitex ELP-II Laser plotter

SYSSCAN

Kartoscan raster scanner
VAX/VMS V 2.5 computer
Graphic 7 interactive terminal
Kongsberg 5000 plotter

5.2 Preparation

5.3 Data Capture

5.3.1 IGMI chose to scan only
tions of 100 um,
scanning.

....... 0.4 hrs

....... 3.4 hrs

Times: planimetry ....... 0.3 hrs
contours ........... 0.3 hrs

Response — 280 digitising system comprising:

5.3.2 NGO scanned the 1:10 000 planimetry and the contours at a
S50 ym. Transmitted light was used for scanning,

None of the participants of this option required any preparatory work.

the 1 : 10 000 contours, but did so three times at resolu-
50 pm, and 25 pm. Incident white light, without filters, was used for

resolution of

: i d the contours. The planimetry
AN scanned the 1 : 10 000 planimetry an _ :

; fise?iit aresolution of 25 ym and the contours at 50 pm. Transmitted light was
ap .

¢d when scanning.
“ Times: planimetry ... 1 hr
COTLOULS 1oeeinins 0.3 hrs

Table 5.1 — Summary of scan times (hrs}

-
1:10000 1:10000
1:2500 Planimetry Contours
0.4 (100 pm)
— — 1.2 (50 pm)
oM 3.4 (25 um)
NGO - 0.3 (50 ym} | 0.3 (50 pm)
SCITEX | 0.8 (50 ym) | 0.8 (50 ym) | 0.7 (50 pm)
SYSSCAN - Lz.o (25 pm) | 0.3 (50 pm) |
L.
‘4 Processing

All raster points collected by IGMI are output“on r‘na%netzc tape iv;tl; ; dgr"e;); t?(')jlz
slue in the range 0—127 where “O” represents a ?'vhzte raster point L
. uek" raster point. A threshold value is set below which all information 1s 1 t.(;r;er u.
he threshold set for this project }xlﬂvas 70. Havmg (;fjll;clirz? d'it:aia:: u‘;l;:dniairlnf\ﬁe a o
on e excessive am :
5 urtzf)ittoe;’rce{fc?er St-irlig;a;is:egfftor processing relate to only one tape and from this
nt onward éhe 25 pm test takes no further part.

Times: 25ym ... 2.3 hrs (1 of 6 tapes)
S50 pm ..o 2 hrs
100 pm ....... 0.7 hrs

i i iminate noise
ome additional processing was carried out on the vectorised data to eli

it
Times: 50 ym ...... 0.5 hrs
100 ym ....... 0.3 hrs

iti isati .This was
urther processing can be carried out after editing by generalisation p%ohgr:.r;lnse This was
for this project using different parameters and plotted on paper. Thet1

each plot s approx 5 mins.




5.4.2  AtNGO the rasterised data was
grams. One, primarily for line ma

processed through one of two vectorising pro-
s and used for the contours, comprises four logical
P P g

Table 5.2 — Summary of processing times (hrs)

1:10000 1:10000
1:2500 Planimetry Contours
1. generation of a binary picture; 2.0 (50 pm
2. building of a distance function in the raster pattern; (GMI _ — 0:7 (100 pm)
3. s-keieton.lsanon; . . NGO - 5.0 (50 ym} | 1.5 {50 pym)
4. line tracing and generation of node information. SCITEX | 0.3 (50 ym) | 0.3 (50 ym) | 0.3 (50 pm)
SYSSCAN - 4.1 25pm | 0.5 (50 ym)

Times: 1:10 000 contours .,.........

1:10 000 planimetry ........ 5.0 hrs (includes 2.7 hrs to generate a file to

be handled by the interactive editing sys-
tem)

1 JGMI interactively edited the contour data to remove any spikes. or 1101s;h?§s
R ning. The contours were then given height values which were used ina small p

m i - .

am to sort the data into a hierarchic structure.

‘Times: clean labelling  sorting
5.4.3 By establishing a table of parameters according to number of pixels, SCITEX 50 ym 3 hrs 3 hrs 03 irs
can separate data such astext and building fill stipple from the data requiring digitising, 100 ym 1.5hrs 1.3 hrs 0.1 hrs
holding the data in another layer, .

Dirt-points, in the same manner, given parameters of,
€ surrounding. This aspect of processing is Automatic
ation by Area. To begin vectorisation it is necessary to

) i t had been posi-
say, 1—3 pixels are changed to th 2 NGO interactively conn.ected gaps in the c;)lntolurs' wi:t;re ‘::: ediat d been Ii s
Retouching and Feature Classific onéd and at this stage, also, he1gh§ tagg?dht_hem. Ey eBpe S:;:; : %mgmm ted Interacti-
ely & ded to form a logical hierarchy. ogr :
2Ziatr1:1 %?:ialldcii)lg corners was not run, new outlines for all buildings were defined

emove the rounded corners.

Times: contours 2 hrs
I planimetry 22 hrs

completed by a line smoothing technique,

Times 1:2500 1:10 000 plani 1:10000 contours
Auto Retouch
Skeletonisation
Vectorisation
(tolerance of

0.07 mm)

4 mins
4 mins
10 mins

4 mins
4 mins
10 mins

3 mins
4 mins

3 SCITEX carried out no editing on either of the planimetry sheets, however,
10 mins 2

irior corrections were carried out on the contours.

" Times: automatic connection of small gaps 0.1 hrs
: interactive connection of larger gaps 0.6 hrs
18 mins

(0.3 hrs)

18 mins

17 mins
(0.3 hrs)

(0.3 hrs) No details on editing were forthcoming from SYSSCAN.

5.4.4  SYSSCAN provided no information but as NGO use a SysScan system we can
assume the processing to be very similar.

1: 10 000 contours 0.5 hrs
1:10 000 planimetry 4.1 hrs

Times: contours 1 hr

planimetry 13 hrs
Times:

Table 5.3 — Summary of editing times {hrs)

1:10000 | 1:10000

1:2500 Planimetry Contours
6.3 {50 ym
IGMI — — 2.8 (100 ym)
NGO - 22 {50 pm 2 (50 pm)
SCITEX 0 (50 pm) 0{50 ym) | 0.6 (50 pm)
SYSSCAN - 13 (25 pm) 1 (50 um)




6 Summary of Results
6.1 Summary of Digitising Times — Planimetry

The times reported in Sections 3, 4 and 5 for preparation, digitising, processing, editin
and plotting of planimetry are summarised in Table 6.1. It should be noted the time
shown exclude computer processing time, and times for producing text and edit plo
which are given in Table 3.4. Times for the preparation and digitising of text, compute
processing times for scanning and the resolution used for scanning are shown in th
Remarks column. Times include the work of all grades of staff,

6.2 Summary of Digitising Times — Contours

The times reported in Sections 3, 4 and 5 for preparation, digitising, processing,
and plotting of contours are similarly summarised in Table 6.2.

6.3 Summary of Plotting Equipment and Times

further details of the type of plotters used and plotting times are given in Tables 6.3.1,

6.3.2 and 6.3.3 for plotting of 1 : 2500 planimetry, 1 : 10 000 planimetry and1 :10 000
contours respectively,

editing

As the times for plotting varied considerably depending on the type and age of plotter
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Table 6.3.2 — Plotting of 1 : 10 000 planimetry extract

Plotter

Method

Time Hrs

Remarks

LASERSCAN

Fastrak

Laser

0.1

No text. Enlargement
time 5 mins

NBS

Kongsberg
DC 300/1216

Scribe

0.7

No text

Table 6.3.3 — Plotting of 1 : 10 000 contours extract

Kongsberg
DT 1216

Ballpoint
(plastic

1.5

Time includes
1 hr plotting
vegetation

s Ferranti Light spot 3 Estimated time
Master Plotter Projector
EF 300

oS Fastrak Laser 0.1 Approx 20 mins is

required for photo-
graphic enlargement

SCITEX

Scitex FLP~11

Laser

0.2

No text. Time
includes vector to
1aster conversion

Kongsberg
GT 5000

Contraves
C 1700

Scribe

12.8
13.0

Blind digitising option
Inter digitising option

Plotter Method Time Hrs | Remarks
Kongsberg Light Spot 1 No text
GT 5000 Projector

Ballpoint | 2X025 | ™

(paper)
Fastrak Laser 0.1 No text. Enlargement

timne 5 mins
Kongsberg Scribe 0.4 No text
DC 300/1216
Kongsberg Ballpoint 03
DT 1216 {plastic)
- Ferranti Light spot 5 Estimated time for
Master Plotter Projector point and stream mode
EP 330 and line following
option

Scitex ELP-11 Laser 0.2 No text 7
Time includes vector to
raster conversion

Kongsberg Scribe 0.2 No text

GT 5000

Comntraves Scribe 25 Blind digin option

C 1700 2.8 Inter digin option

MI plotted only the 100 pm test
point paper plots were produced using different parameters for t

he line smoothing prbgram



2 X g was checked on the graphic and often found to have an explana=" B
fy removing it and re-testing. Any error greater than 3 X 0 was automati~
11y I

od from the analysis.

its derived are displayed in histogram form showing:

6.4 Accuracy
6.4.1 Introduction

In performing a brief analysis of the final graphic as an end product the main considera:

tions were accuracy and quality. Further consideration was given to the handling o
data such as text and vegetation, :

Quality must include, as well as an overall visual attribute that would add weight to thé
degree of confidence held in the graphic by the user, certain aspects of the data such as
curves, squareness of buildings, and alighments (fit of detail to detail),

To check accuracy it is fairly simple and quick to overlay the original and check each
graphic visually, and this was done. However, to give a further indication of the accura-~
cy of each graphic, 30 identifiable points of detail were selected on each of the map
extracts and, using a coordinatograph, these points were measured on each graphic for
computer analysis. The 30 selected points were roughly representative of the percent-
age of feature types to the whole. Included were 6 points such as shallow “Y” junctions

vector error in millimetres

| Table 6.4.1 — Summary of statistical accuracy results

or ‘broad “V”s to give a truer cross-section of points rather than all easily definable Particoant Seale Standard Frror | Maximum Vector
points, P (o) Frror (mm)
It is accepted that:

1. Different agencies require differing standards of accuracy and quality to suit their - CLYDE 1:2500 0.08 0.16
needs. oS 1 :2500 0.08 0.14
2. Graphic images would normally be improved upon, at least aesthetically, before NLS 1:2500 0.11 021
f1na? ]::)rodtuctmn. NBS 110000 0.09 024
3. Participating manufacturers may not, as yet, have a great deal of experience in the 1:10000 0.09 0.14
world of digital cartographic production. 03 ' 017

) . . TDN 1:10000 0.09 -

It is also recognised that OS had a distinct advantage in that they would immediately

recognise and understand the specifications of a map of a native landscape. 08 1:9500 0.13 0.24
.. 6.4.2 Statistical Analysis TDN 1:10000 0.09 021
2 -:T:}ig__étandard error (o) indicates the extent of random error present. To provide an indi- 12500 0.07 0.21
- cation of. overall accuracy it is common practice to use the root mean square 0s ) ' 028

.+ 'error (RMSE), while the RMSE (1 is a square law combination of o and systematic LASERSCAN | 1:10000 0.12 .
" error (§) so that 08 1:10000 0.12 0.35

r*=g*+ 52

. N . SCITEX 1:2500 0.09 0.26
However, one would expect to find an insignificant systematic error and because of the {10000 0.09 026
scale changes that would occur on the graphics due to expansion/contraction and syste- NGO ’ ' 0.19

matic exror introduced by the coordinatograph the program removed systematic error SCITEX 1:10000 0.09 .
by means of a block shift, rotation, and scale change. The result is a least squares resi- SYSSCAN 1:10 000 0.06 0.14

dual fit at the 30 common points of the original map extract and the analysed graphicso

that the standard error (0)is directly determined. The method of analysis has not
allowed the systematic exrors to be quantified, although visual inspection in some cases
suggests systematic errors arising from loss of origin and other reasons.
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Table 6.4.2 — Distribution of errors

f pts 0.08 mm

CLYDE
112500
bfind digitising

g=
|
{
I
I
i
I
I
!
|
[
i
|

max. vecter error: 0.18 mm error

" 'ak vector errer: 0.21 mm

0.07 mm

g=
I
I
!
|
40 4 , 98
T 1:2500
] aute line follawing
I
I
20 4 ]
I
I
!
9] v
0.1 0.2

max vector error; 3.12 mm

005 01 015 0.2 mm vector

Io =0.11 mm

|

[

| NLS

} 1:2500

| blind digitising

l

|

i

I .

! —
a1 0.2 0.3 mm

_0'.3 mm

% of pts

60 1 g0= 0.08 mm
|
I
]
40 1 i 0s
1: 2500
: blind digitising
|
20 i
|
|
1
0 T
0.1 0.2
max. vector error: 0.14 mm
60 - !c =013 mm
[
: 038
1:2500
404 | interactive
| digitising
]
t
20 4 I
|
|
0 ' _
0 0.2 0.3 mm
max vector error: 0.24 mm
60 - Iuﬂ .09 mm
|
|
] SCITEX
40 4 I 1: 2500
scanning and
JI vecterising
20 !
1 ]
|
i
|
o . | -
0.1 0.2 0.3 mm

max vector error; .26 mm

—
0.3 mm vector;
errer :

NBS
:10000
blind digitising

S 01 0.2

continued Table 6.4.2 — Distribution of errors

% of pts -
60 ij 0.09 mm
l
T
|
0S
401 | 1: 10 GO0
} blind digitising
|
|
20 I
1
|
|
0 Y ]
0.1 0.2 0.3 mm veclor

0.3 mm vector

error

max vector error: 0.24 mm error max vector error: 0.F4 mm
g = 0.08 mm a = 0.09 mm
{ 60 3 !
I I
I I
y  TDN |
| 1:10000 40 4 T TDN
| interactive l 1 : 10 OOO )
digitising l blind digitising
|
| i
1 20 1 [
| |
| |
|
* —— 0 ] .
0.1 0.2 0.3 mm 01 0.2 0.3 mm
max vector error: 0.21 mm max vector error: .17 mm
=012 mm =0.12 mm
0 ™ 60 '|
EASERSCAN 40 0S
1:10 000

auto line following

-

0.1 0.2 0.3 mm
max vector errer: 0.28 mm

auto line following

a
i
|
|
|
| 1:10000
|
[
|
|
i
i
|

—T—1

0.1 0.2 0.3 mm

max vecior error: 0.35 mm




continued Table 6.4.2 — Distribution of errors £ Planimetric Results

% of pts B % of pts ngzti.'s'ihg 1:2500
80 IG—D.OQ mm B0+ F:O_og mm T
[ :
| o : .
I pection by overlay showed that OS and NLS were fairly consistent over the
401 | :“_GTOO 600 | SCITEX nsurate with their calculated standard error. CLYDE drifted off key by
L scanning and 401 ij 1:10000 an a lifie’width on several occasions, contradicting the low standard error
H vectorising ) Onr’ig?n;"d omputer analysis. The reason appeared mainly to be gross errors such as
: ' Gaés of direction) being missed or too few points selected during curve rou-
201 | 20 ' esulting in over generalisation. This occurred most often in the more open area
| : ss of the draughtsman’s concentration, possibly leading to pointing errors!
| ' :
' |
!
0 I I L 1] | ] -
0.1 0.2 0.8 mm vector * .1 0.0 T8 mm vector articipants appeared to have some difficulty in producing square buildings at
max vector error: 0.26 mm error max vector error: 0.1 mm error olated buildings cau§ed least problems Whﬂs_t the worst examples are in
cked terraces containing a number of small juts.

erall quality produced by CLYDE was quite neat, reinforced by very smooth
ndalignments (e.g. fence — side of building, although two features they appear

ois straight line on graphic) which are, in the main, good. The line quality is
t there are tell-tale signs of the final plot being scribed, such as small breaksin
otk; often at junctions. A second indication is the start and finish points ofa

SYS8CAN . . i
1:10000 /‘often being clearly identified.

scanning and o o oeas . . .

vectorising itting and a better digitising technique to improve alignments would have

e‘'overall quality of the NLS submission. NLS made it clear they did not use
“facility as no curves could be found on the extract supplied and wished to
ir submission as close as possible to the original. The reason there appears to
es on the extract is as explained in the next paragraph. NLS appear to have
he outlines of buildings or groups of buildings, whatever the complexity,
plete; digitising any internal walls as separate entities. Internal walls often conti-
e alignment of an outside wall, therefore, by digitising in this manner the result-
snments are very poor. However, NLS cut a house fill mask on their plotter and
gitising outlines complete and distinct from internal walls, may be seeking to

work on the mask by filtering out the internal walls together with thie rest of
wited data, The line quality is quite good but, again, tell-tale signs of the plot
bed, hete there are marks at the end of lines (most easily seen on pecks) form-

ORI 02 08 mm
< Max vector-erfor: 0,14 mm

could have improved the overall quality of their submission by adhering to their
nvention of digitising at an enlarged scale and by better use of the curve fit-
Ci| hich was rarely used. A problem, highlighted by this project, is that some
tsmen are very reluctant to use the curve routine, especially on long sinuous fea-
ey feel they can achieve a better result without it. Unfortunately, even when
outine is used correctly, the output from the plotter is a little angular whexn

ely suggesting the reason why the reluctance to use the curve routine has,
. gonie unnoticed. Poor curves on the graphics appear to be 2 function of:




. " . . . L > T i been noticed had a check plot been
a) too many points digitised along curve. This is a question of experience to achievet ' wring digitising. It would certainly have P

. . . e 3 mal manner.
correct balance. Too few points, of course, would result in generalisation of { xamined in the nor
curve; and/or

[8 1] ) )

b) ;;c:i:;;;zi{ S(‘i:e;:z(l;;a}i:g I:)gf 21}112 ﬁézztirfrgifginog;n overexposure of each end of ¢ é-éep;able but, on ciosgr mspec‘:uo_n, canbe s§e111' tobe rithefsingiareiﬁ
sexplained at 7.1.2. The line quality is goo_d and alignments, also, are g :
hile isolated and simple shaped buildings have been squared well,

-d shapes found in some of the congested terraced 't.)locks have caused prob-
1l appearance of the graphic would have been 1mprqved further had the
sed through a check and edit sequence. However., there is the real danger of

in editing interactively due to the ability of enlarging very small areas of the

degree of magnitude onto the graphic screen.

Apart from this factor the line quality produced is very good and alignments of det
are, in the main, satisfactory.

7.1.3 Text

CLYDE produced no text as they, as yet, do not prossess the facility to capture it. N
produced text scribed by their Kongsberg while OS produced text written by t
Ferranti's lightspot projector. Although a few errors still exist, mainly on the OS sul
mission, the positioning and orientation of text on both samples indicates this h
caused no problems for either participant. OS have not broken linework for text as it
house policy not to break data during digitising but to correct this on the positive as pa
of the aesthetic corrections in a normal flowline. Neither participant were able to pr
duce the Lutheran style text denoting antiquities by digital means. The quality of the
scribed text does not match that of the text written by the photohead, although thi
could be criticised for being on the heavy side.

¢ f text caused 1o problems adding it via the keyboal:d: '_I'}lle posit'ioning
ation is simpler and more sure of success th:':zn on blind dl_gltlsmg having the
around and deposit text on the graphic screen relative to any lfeatures.
¢ adhered to in that no detail was broken for text on the file.

7.1.4 Symbols

NLS produced new symbols to match all those on the supplied original, including veg
tation. Building stipple was also added, the mask being cut by the Kongsberg plotter, -
CLYDE produced vegetation symbols and most other map symbols very similar to the tomatic Line Following 1: 2500
original but chose not to show the area symbols (braces and town band symbols). The i d in this option
OS symbols were “flashed” down by the plotter, but those symbols normally appliedby @ lcipated in this option.
waxed stripfilm were substituted by short lines (for area symbols) or dots ( for ve get SR

tion) indicating position. No participant appeared to have any problem in the positions
ing or orientation of symbols.

' . 715 : NELP did .h().‘c"provide a final plot for evaluation but did provide the following
. comments in their report; -

as invoked but parameters set should ensure smooth lo_oking curves.
ghter the curve the smoother it tends to be, although this e.ffef:t could
o the acceleration/deceleration of the slow Master Plotter. Bm‘ld.mgs are
ared well and alignments good, but considerable interactive editing took
esulting in'a graphic bearing little resemblance to the Fastrak output. It could .be
me putposes, the data was over-edited, therefore an extract of the ‘lll:l@dlt—
luded, produced on the Fastrak’s plotter and enlarged photographically.

aj The g'eometry of buildings was generally poor — no squaring algorithm used.

b) The use of multiple feature codes (building/road, building/boundary etc.) intro-

duced problems of interpretation and ambiguity from the base map particularly
dense urban areas.

o Curve fitting algorithms were not used.

7.2 Interactive Digitising 1: 2500

Only OS participated in this option.

7.2.1 Accuracy

Quite a lot of detail is off key on the eastern half of the sheet by as much as 2—3 line:
widths. As the error is consistently in the same direction it appears there has been a loss:

ymbolised by a dot substituting for a group of vegetation symbols
ual symbols. No symbols requiring orientation have been added but
hy, as this could easily have been achieved at editing stage on LITES.

60




7.4 Scanning and Vectorisation 1! 2500

SCITEX were the only participants in this option. It is, therefore, convenient to consi
er the SCITEX 1: 10 000 submission at the same time as, it can be seen, the followis
points apply to both. Recently SCITEX participated in an OS bench mark trial presen
ing very different results to this OEEPE trial. In that bench mark trial processing w
more controlled and interactive editing also featured. :

7.4.1 Accuracy

To mensure the selected points for the statistical analysis, the coordinatograph’s oper,
tors very often had to extend the line of building sides to overcome the problem:
rounded corners, This, of course, throws doubt on the resulis of the analysis, but we
the best that could be obtained under the circumstances. A visual check of the graphi
give the impression that had the muaps been completed to a satisfactory conclusion t
accuracy would have caused no problems.

%ﬁ“ ’ Schoot Houwn

7.4.2 Quality

Very little can be said of the quality of the graphics in their unfinished state. Nointera
tive editing was attempted, of which a considerable amount would be required to pr
duce usable graphics. No pecked lines were captured, while some quite large lengths of
detail and small buildings are missing presumably due to the “fairly large segmen
SCITEX state was specified for noise removal during processing. Setting new param : 2 | by ey
ters would, no doubt, have improved the data resulting at this stage. However, the: ]
graphics do indicate the degree of editing required by all automatic digitisers for mo
cartographic purposes. Most unwanted detail such as text and stipple has been succe
fuly removed at processing stage but, where touching required detail, has either been
plotted or has effected short changes of direction in the linework. Most other problems
resulting from the effects of skeletonisation and vectorisation, such as at junctions and
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7.4.4. Due to tight schedules SCITEX claim to have had little time to spare to plan
optimum procedures for the OEEPE project. SCITEX also assumed the results for the OS
bench mark would be considered in the OEEPE report although it was made clear the
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Figure 7.1 — 1:2500 original (extract)
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isiial check. The only aspect to affect accuracy to any great degree is the
> icy to symbolise roads and tracks by a standard width double line. A
ecifications has meant buildings that were marking the road edge now do
ces haven't always been extended to make up the shortfall caused by the

ised the extract in by far the quickest time but the graphicreflects the speed to
ain extént displaying generally poor alignments and only a few attempts to tidy
owing the road symbolisation. Buildings are squared well but lose some of
impact due to the sides distinctly wavering. This apparent plotter fault is
able on buildings and the Finnish symbol for coniferous trees, an inverted
~ves produced are good, as is the line quality, but for a slight wobble occasional -
must also prove to be due to the plotter, rather than misuse of the curve facil-
has occurred on one occasion on just one side of the symbolised double line
network. Pecks in double rows are twice the length of pecks in single rows result-
somie loss of clarity in built up areas. '

nality of the OS submission is quite good although on close inspection the
ack any smooth sinuosity probably due to the reasons given at 7.1.2 that too
points were digitised coupled with “angular” appearance of curves drawn by the
Plotter. The line quality is good although a much lighter line gauge all round
> on the extract with the exception of road fences which appear much closer to
inal. Generally, buildings have been squared well and alignments are good.
gths and gaps, though, appear too large making it difficult at times to interpret
pleces of pecked detail in built up areas.

verall appearance of the TDN submission is good but on inspection it can be seen
lignments are very often poor and buildings are generally lacking squareness.
N stated that a squaring algorithm is available but was not used to avoid distorting
curacy test. The digitised start/end points of buildings at times require touching,
bly due to the plotter not being programmed to provide the small overshoot
‘on scribing to present a completed building corner. The line quality produced
good along straight lines but deteriorates rapidly on changes of direction. This
i 2 very poor curve output as each change in direction of the line segments is
ly accentuated. Dot symbols haven't been handled by the plotter very well
therefore, have been manually touched on the scribe.

ol

Reproduced at 1 : 4300 scale

Xt

id TDN produced no text for reasons explained at 3.3.2. OS produced the text
difficulty as far as positioning and orientation is concerned. However, they
1able to produce Lutheran type style by digital means and therefore substituted

Figure 7.8 — 1:2500 SCITEX scanning and vectorising
ivers style.




7.5.4 Symbols :-ASE:RSCAN are good as is the squaring of buildings, howev-

ve been rotated, probably during the squaring routine. Important
‘accentuated and curves, as mentioned at 7.6.1, are ]:?oorly repre-
St parameters selected. An extract of the unedited LASER-

this sector but it was obviously digitised as point symbols due to the fact that each sy
bol has been plotted in the same position as appears on the original extract. Because
the extra effort in producing symbols matching the extract, TDN were able to produc
very good near replica of the extract. NBS produced all symbols as would appear
their native maps with the exception of electricity pylons, which they left off, and ben
marks, also left off being unknown in Finland. Important buildings, also, w
unaccentuated. The OS substituted dots for vegetation symbols, all of which wat
normally be applied as waxed stripfilm to the positive.

riate

dings . uared well and alignments are good, but as with the
e d;?ég:aiifvseqediting took place on this sort of detail. Im'portant
tuated and it is not until viewed quite closely, tha.t the line seg-
1 aronnd “curves”. The western side of the moat.stﬂl shows .lme
fine following was diverted by stipple dots touching the outline.

7.6 Interactive Digitising 1: 10 000 roduced no text while OS added text at editing stage on LITES appear-

tered no problems.
Only TDN participated in this option.

Very il e 'I. :':ale.ctricity pylon symbols, the majority oriented correctly.
E;'yr(;;l?:ogl's'and oriented symbols with no apparent problems but no
symbolised.

Very little linework was found to be off key.

7.6.2 Quality

As with their blind digitising submission the overall appearance is good but, although
an improvement on the blind digitising, some of the alignments and squaring of bui -
dings could be improved further. The same problem with building start/end points has
oceurred on this option but have been touched on the scribe. Dot symbols have alsg
required a manual improvement on the scribe. The line quality is not very good overt
whole sheet rather than only on changes of direction, as with the blind digitising, ther

fore curves appear smoother. Breaks in linework occurring at furnctions indicate the
of a scribed plot.

V_ec_' yrisation 1 : 10 000

tn on receipt of the SYSSCAN submiss.;ion being delivered at C})IS
out the protection of a cardboard or plgsnc tube. N eedlc'ess tosaythe
~Fo make. the best of it contact positives were made- in a vacuum
articipated in this option but the comments regarding their sub-

7.6.3 Text and Symbols

¢l j.r'-.'o.veﬂaying the original extract both the NGO and the
All that applies to the blind digitising submission equally applies to this. .

an extremely good fit of detail to detaii..Several mis-
GO graphic have been explained in their narrative reports as
n the interactive display. Any of these points affecting the
y removed from the computer data.

7.7 Semi-Automatic Line Following 1 : 10 000

7.71 Accuracy

Both the LASERSCAN and the OS submissions proved very good on a visual check. Th
only aspect working against accuracy of the I,ASERSCAN graphic is that curves are

represented by long straight line segments resulting in some minor curves being lost
completely.

d have been improved had they had time to experiment
reparation. Their system has been mainly 1l1sed for tl}e‘ pro-
Model and the programs used for structuring and editing of
t been used in regular production, therefore several Frfczl_)—
. d duritig digitising of the planimetry. There are some jumps lett in
7.7.2 Quality o t%cc-hogf skelgtoniseé) data wh{:re captured detail had been
Both LASERSCAN and OS produced their submitted graphics by using the Fastrak’ ;unwanted data such as stipple and the grid lines. Some
plotter and photographically enlarging to seale from the resultant A6 negative. Th

line quality is poor, giving the impression when magnified of never quite being in focun
The image varies from very dark to very light, particularly on the OS attempt,




caused NGO a problem in that their line widths on the original extract are close to t
maximum line width set for lines, therefore they can, and were, processed as are
having an inner and an outer line. No comment can be made of the line quality as t
final output was by ballpoint pen.

On the SYSSCAN graphic, buildings look square but curves vary from being very ang
lar to good. Important buildings have not been accentuated while pecks have been ca
tured satisfactorily but output, apart from one incident, as solid lines. There are oft
small breaks in the linework where the grid lines would have been positioned. Probab
small jumps, as mentioned for NGO, have been removed during interactive editin
without joining the hanging ends. Unfortunately, line quality is very poor making t
graphic appear very messy.

7.8.3 Text

All text produced by NGO is upper case and of the same size. NGO stated they could
have produced varying text sizes by breaking it down into different logical blocks
within the hierarchy, The text produced by SYSSCAN is as produced by NGO with the
exception that it is of a less condensed style therefore requiring more room. SYSSCAN
left off some text in areas of denser detail. Both participants were able to orientate text
but positioned it with the text line’s south west corner approximately coincident with
that of the extract’s and no regard to the additional text length invelved. Hence the fre.
quent overwriting of named features.

7.8.4 Symbols

Although not mentioned in the reports, by inspection it appears neither participants
were able to digitise vegetation in the southern sector by area. All symbols shown by
NGO are of Norwegian origin. NGO were also unable to digitise each vegetation sym-
bol as a point symbol as 3 to 7 symbols are allocated to one pointing in the plot library:.
Secondly, the interactive display has a different library to the plotting program, there-
fore the operator cannot see how the vegetation will appear on the final plot. Hence the
great deal of overlapping and extending into unvegetated areas. Bench Marks (BM)
and direction of flow arrows share a common symbol and each are orientated correctly:
However, the positioning of the BMs are incorrect in that every symbol overshoots the
correct planimetric position of the BM marked by the point of the arrow on the extract.

SYSSCAN produced vegetation symbols very similar to those on the extract but all
were shifted to the north by some 2—3 mm and some large areas of vegetation were
missing altogether. Of the other map symbols only some dot symbols have been repro-
duced, these by small squares. Most of the spot heights have been digitised but can be
anything up to 1 mm out of position. '
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Figure 7.9 — 1:10 000 original (extract)
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Figure 7.10 — 1:10 000 NBS blind digitising Figure 7.11 — 1: 10 000 OS blind digitising
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Figure 7.12 — 1 : 10 000 TDN blisd digicisi
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Reproduced at 1:17 100 scale

Figare 7.14 — 1: 10 000 LASERSCAN automatic line following (unedited)

Reproduced at 1: 17 100 scale

Figure 7.15 — 1: 10 000 LASERSCAN automatic line following
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Figure 7.17 — 1: 10 000 NGO scanning and vectorising
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8 Discussion of Contour Results

8.1 Introduction

The contour gra

hi .
attributes phics were checked by a visual overlay only,

considering the following

— usual cartographic desire for
nised that not everybody ma

— key. Bearing in mind toleran
— line quality

smooth curvilinear contour

¢ lines, alth it i
y think this is important g itls recog-

ce is often 1/2 contour interval

— accentuation of the X 50 m contours

— any other form of coding
— text

— spot heights,

8.2 Blind Digitising

accentnated contours
) \ eve
ccentuated on this 10 m contour interval graphi?

d spot height symbols have been captured satisfac-

% 0 m, every c?ther contour has been
hg line quality produced is good an

The re i
e “‘ef-;dtc‘[ 1"s ilso somewhat angular where the operator, in
jerked” the cursor back on key. The contours have bfjaenecX

the line quality is ve
) 1y good although .
Spot heights and text have been prgodﬁzgg?\::;lat the width

perienced in this mode,
orrectly accentuated and
appearmg on the extract,

TDN, digitisin,
criginal. The ¢
both very goo
at 3.3.2, the
appeared on

g point mode, produced a graph
orrect contours were accentuated whilst
d. Spot. height symbols were produced
breaks in the contours for text being |
the extract but the lines themgelves w%r

1CVery near an exact copy of the
the curvilinearity and key were
but no text for reasons stated
eft. Line guages were as they
e a little ragged at the edges.

86

8.3 Interactive Digitising

- All that was said in the previous paragraph equally applies to TDN's attempt at interac-
. tively digitising the contoursin point mode.Theonly difference is the occurrence

of small angular jumps off key now and again spoiling the curvilinearity a little in the
immediate area. However, still a very good graphic resulted.

8.4 Semi-Automatic Line Following

As with the 1:10 000 planimetry LASERSCAN produced their plot on the Fastrak's
plotter with very much the same result. The line quality is very fuzzy on magnification,
appearing never to come into focus, and the image varies from being very light to very
dark. The key is very good but “curves"” are very angular although improve on the tigh-
ter curves. No contours have been accentuated but spot height symbols have been pro-
duced. No text has been attempted and where the gaps have been joined the contour has
merely been linked by one straight line.

The overall impression of the OS submission is one of acceptable curvilinearity, it is
only on closer inspection that the straight line segments are clearly seen. The line qual-
ity produced by the Master Plotter is good as s the key but there are some small jags in
the contour lines. The correct contours have been accentuated and text added but no
spot height symbols have been produced.

8.5 Scanning and Vectorisation

IGMI produced a final graphic in which the curvilinearity is very good aparl from very
short sections of line “wobble” mainly in close proximity to a sharp curve. These
however, are only just noticeable with the naked eye. The key is generally acceptable
but the generalisation program employed has, in pasts, smoothed out the line so much
as to produce a different shape to the land form, even on the more steep slopes thus pull-
ing the contour off key by more than 1/2 contour interval. The contours are correctly
accentuated and the line quality is very good but no spot height symbols or text have
been produced, even though the contours had been labelled at editing stage. Good car-
tographic practice has been shown by joining the gaps left for text by continuing the
contour’s general curve. Two paper biro plots of the data were also produced with,
generally, even more generalisation taking place, although in some places shapes are
closer to the original than the film plot.

NGO produced a 2 colour ballpoint plot on film of their vectorised data and although
the key is excellent the “curves” appear a little angular. Only the 100 m contours have
been accentuated, by plotting in a different colour. No text has been produced and the
gaps have been joined interactively, but no account has been taken of the curve, merely
linked by a straight line. No spot height symbols have been produced due to the
ABS program used for vectorising reducing dots to single points which are lost on later

conversion.



SCITEX plotted their data using a raster plotter resulting in the segmented contours
observed on close inspection. The key is very good but there is a shortfall of contours
along the west and east edges and some short lines have been missed altogether,
presumably for the same reason given for planimetry — that a fairly large segment was
specified during noise removal. No contours have been accentuated and no spot height
symbols or text produced. Gaps for both double water and text have been joined by
straight lines.

As with the 1:10 000
poor packaging,
degree. The key 1

planimetry the SYSSCAN graphic arrived badly creased due to
a contact positive was made to try to rectify the situation to some
s very good but the linework is very angular appearing too clearly asa
series of straight lines, and the line quality produced is poor. No contours have been
accentuated and no text or spot height symbols produced. Gaps in the contours have
been joined simply by linking the two ends by a straight line.
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Reproduced at 1 : 17 100 scale

Figure 8.1 — 1: 10 000 contour original (extract)
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Figure 8.2 — Contours NBS blind digitising

Figure 8.3 — Contours OS blind digitising (point mode)
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Figure 8.4 — Contours Og blind digitising (stream mode)

Figure 8.5 — Contours TDN blind digitising
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Fipure 8.7 — Contours LASERSCAN automatic line fo]lom_n_
Figure 8.6 — Contours TDN interactive digitising e -
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Figure 8.8 — Contours 08 automatic line following
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Figure 8.9 — Contours IGMI scanning and vectorising
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Figure 8.10 — .
g Contours IGMI scanning and vectorising {ballpoint
paper plot 1) Figure 8.11 — Contours IGMI scanning and vectorising (ballpoint paper plot 2)
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9 Conclusions
9.1 General

911 This project provides a valuable “snapshot” of the cartographic digitising tech-
nology which was available in 1982. It is clear that manual digitising was well estab-
tished and proven whilst automated systems were new and suffered some limitations
which reflected the state of the art at the time of the trial. Many have since been

improved.

912 Even though the majority of participants were unfamiliar with the specification
and content of the map extracts used, the trial has confirmed that the equipment and
software used by all participants is capable of capturing map information in digital
form and of subsequently plotting an acceptable cartographic output. Some additional
development would, in many cases, have been needed to exactly replicate the symbols
and text used by Ordnance Survey. In most cases this could be achieved relatively
easily, but at additional cost and time to this project.

91.3 A comparison of the times taken by participants to carry out individual opera-
tions provides some indication of the relative merits of the equipment and methods
used, but the experience of staff and organisations with equipment and digitising
methods varied greatly and is also reflected in the results.

91.4 There is a significant difference in the proportion of time spent on preparation/
digitising and processing/edit between the different types of digitising. In general, for
manual digitising preparation/digitising time is highest with processing/edit times
reflecting the system and method used. For scanning systems the processing/edit time
constitutes the major proportion of time compared with a short digitising time; semi-
automatic line following requires relatively long digitising time but short processing
edit time. Plotting times very much reflect the type and vintage of plotter used.

9.2 Accuracy

921 Table 6.4.1 shows that there was a remarkable Jevel of consistency in the accu-
racy achieved by all participants throughout the trial. The range of standard error (0)
for vectors from a sample of thirty points of detail for all participants was between
0.06 mm to 0.13 mm at map scale. The range of maximum vector errors was between
0.12 mm and 0.35 mm compared to the original map extract. Since the average line
width was 0.2 mm, and the resolution of digitising equipment was typically 0.025 mm
or 0.05 mm, an acceptable standard of accuracy was achieved in all cases in the produc-
tion of cartographic plots.

9.2.2 Accuracy checks by overlay and visual inspection for fit indicated that manual
methods of digitising are more susceptible to loss of key and loss of origin than auto-
matic methods. In all cases LASERSCAN, SCITEX and SYSSCAN semi-automatic and
automatic digitising achieved visually accurate results (7.5, 7.6.1 and 8.5) though the
resolution of the scan is eritical if degradation is to be avoided. Using manual methods
there were a number of examples of loss of key and origin (7.3 and 7.4}

Reproduced at 1: 17 100 scale



9.2.3 Avari

ot f\;ir;fl:ty of 1set up prof:edures and transformation algorithms were used b

sicipants for celmufa and fseml—automatic digitising. The majority {CLYDE NLSYII\)I:;;_

SN uSEd:; isz; 53181.1’( tset up to sheet corners with some form of affir;e tI‘aI;SfOTS

ation. ixteen point set upsto gridi i i v

atton. . psto grid intersections and a

1gmve iih:r;at;alxﬁsfzrm?tmn. LASERSCAN used a four point set up to sheil’:c(:losgtlaarebby

o the £ andjiheovilgcﬁde internal grid intersections if required. The resuitss Ilr:
: 4. ual accuracy tests indi .

little apparent effect on the accur.'fcy axchieveltialte that the set up procedure used had

9.2.4 Table 3.
document foer mi Iff}ﬁ“;gtli:f; ;%S Xiii tt}llle only é)articipant to use a negative as a base
. . ers used a 11 P
ou positive, OS u u
rsor which has proved preferable to a cross hair cursor when wof’liidnag v‘]\?::llllz ;);Ega?’pe
ive,

The cross hair ¢ igi
ursor is in general preferable when digitisi
articipan . " . en digitising from a positi
I]ienc P -;S using a positive base did not record which tYPgt;a of cur ; hlve base but
e guidance is not available from this trial sor they used and

All tic] 3 - : I

NE[?Iﬁl Istl:g?;;ﬁh th‘,\ef exception of NELP, used a digitising table with backlighti

received thain ey would also have preferred to use backlighting, but had oy
their first set of cartographic digitising equipment g, but had only just

Three of the ei ici

enlﬁlreg eczl basee filgil,:nf:ilc'rlizi?mw‘hq ms;puaiy digitised planimetric detail used an
. aiming five digiti

between 5:3 and 2 : 1 were used by CgLYDE, lg{;g;egn:g ggle‘ Falargement factors of

From this limi i i i
from enlar;?&t;;isirgl there isno ev1de‘nce to indicate that for manual digitising the
ocument has any significant effect on the accuracy of the plgots pllse

duced, or that
the use of a positive i ]
. 01 negativ itisi .
advantage in ease of digitising. gative digitising document has particular

9.2.5 The LASERSCAN Fastrak semi i

oas T . i-automatic system used by LAS

i ui(e)g 1;I)Lrng éf%;;;vi é;\; base for digitising. The SCITEX and%(artofiiiﬁnﬁd

cament peovded o I: NQO an.d SYSSCAN all scanned the original positivg

ocument provi the.u : used incident light with a mirror like plastic plate behind the

g recom;;lended . :;a work procedures. NGO and SYSSCAN used transmitted light

better overall accurjgcy :h?i?}iagsgefﬁiﬁa?anni&g S.betems ey marginaguy
- 1c method but as already stated the scan

resolution in both cases is a criti
. a critical factor i
ning and quality. and there is a trade off between speed of scan-

9.2.6 Ihe IeSLIItS fI om Plla [ Olle h-ave Sllo Wi tllat m 311 £ases paI thIPant aChIEUEd
S
an aCCuIaCy Of Codln.g SuffiCIEIlt to pIOdU.CE a SatleaCtOIy' car togIalelC PIOduCt Ille
b

aly f da P p ] d I P "
ase ] WO W T ()Vlde Ual
dan 518 O ta propo e n Ih. 11]. ane uation Of th.e accurac Of

9.3 Cartographic Quality

9.3.1 Most partici
; pants produced an acceptable plot, th
bols, due to a lack of familiarity with thepspecifri;ti,on eughnotall could show sym-

0.3.2 The squaring and alignment of buildings caused some difficulties for partici-
ants using manual digitising methods, particularly at 1:2500 scale, In general,

isolated buildings were squared well but densely packed terraces with a number of

small projections caused problems (Ref. 7.3.2 and 7.4.2). The results at 1 : 10 000 were

in general more acceptable.

The final product from the semi-automatic system used by LASERSCAN and OS

showed that buildings were in general squared well, However, in the case of OS this
rable interactive editing (Ref. 7.5.2).

was achieved only as a result of conside
The output from scanning systems used by NGO and SYSSCAN showed that buildings
had been squared well at the edit stage (Ref. 7.6). SCITEX did not carry out any intexac-

tive editing and this is reflected in the quality of the plot, This clearly illustrates the
amount of interactive editing required to produce an acceptable cartographic product

from raster digitising systems.

ed a satisfactory result with curvilinear detail.

There was a reluctance to use curve fitting algorithms for manual digitising, with
draughtsmen preferring to select sufficient points to define a smooth curve in straight
line mode. Inexperience often resulted in angular looking curves because too many or
too few points were selected. This problem was sometimes exacerbated by plotter
acceleration and deceleration at digitised points which tended to highlight changes of

direction (Ref. para 7.3.2).

9.3.3 Ingeneral all participants achiev

icipants used point mode and two

93.4 For manual digitising of contours two part
ty results could be achieved with

stream mode. The trials confirmed that satisfacto
either method but that considerable experience is required to maintain key in the
streamn mode. NBS were the only participant to use a groove following technique for

stream digitising, This technique required a significantly shorter digitising time and
one comparable with semj-automatic line following and scanning digitising and
potential for digitising contours. {See para 9.4.4).

appears to offer considerable
showed text and symbols had no problems with either

9.3.5 Those participants who
tems obviously offered more flexibility than

orientation or positioning. Interactive sys
blind systems.

9.4 Production Times

9.41 Tables 6.1 and 6.2 summarise the times taken by participants for each operation.
alts are only valid for the map extracts and scales used

Any comparison of these res

during the trial. They are also influenced by the relative experience and skills of opera-
tors, which goes some way to explaining the wide spread of results particulasly for
manual digitising. However, giventhese qualifications the results do provide an indica-
tion of the relative outputs obtainable from alternative systems.

9.42 From the 1: 2500 trial where OS$ participated in Blind, Interactive and Semi-
automated line following tests, the resultant times for the whole process indicate that
for one organisation, manual interactive digitising and editing is quicker than blind
digitising; which is in turn quicker than semi-automated line following.
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The comparison with semi-automated line followin

SCAN at1 : 10 000 scale digitising, the proportion of edit time to digitising time is 4 : 3
for OS and 1: 3 for LASERSCAN ie a difference of 4 times,

At1:10 000 for both planimetry and contours the results from TDN who
in both blind and interactive tests shows that th

digitising methods were very similar.

participated
e times for manual interactive and blind

These results indicate that if equipment is purchased for digitising at a variety of scales,
there is little to be gained by using interactive rather than blind methods for initial
digitising. If the majority of work is at large scale or in a dense urban environment,

interactive digitising may offer advantages in output commensurate with the increase
in equipment cost.

9.4.3 In almost all cases (with the exception of OS semi-automated 1 : 2500 scale)
automated and semi-automated methods have proved to be at least twice as quick as
manual methods of digitising for planimetry. For contours this difference is of the order
of 700 %. There is further evidence to indicate that semi~automated and automated
equipment is better suited to digitising maps with simple line work and coding and less

suited to digitising dense urban large scale plans, though this may change as technology
develops.

9.4.4  The results from the NBS work for both 1 : 10 000 planimetry and contours are
of interest because in both cases they were very significantly quicker than other partici-
pants. This is in part due to faster plotter times, which may reflect operator rather than
plotter time, but in fact all operations are significantly quicker than other participants.
For contouring as discussed in 9.3.4 NBS were the only participant to use a groave fol-
lowing technique for stream digitising. This achieved cartographically pleasing results
in a time which was comparable with those achieved by much more expensive scanning

systems. This result is particularly significant for organisations who are planning to
undertake large amounts of contour digitising.

9.4.5 It is clear that automated scanning and vectorising systems use significant
amounts of CPU time for processing (between 0.2 and 4 hours for these trials). How-
ever, manual methods also involve either a dedicated wor
time on a main frame. These times have not
should not be ignored. :

kstation processor or core
been quantified during these trials but

9.5 Plotting

9.51 The results in Table 3.4 indicate the si
and TDN in particular, used exp
to 12 hours} to produce edit p
should be carefully considere
advantages for the productio

guificance of edit plotting times. CLYDE
ensive, high accuracy plotter for a considerable time {up
lots. The quality of output required for editing purposes
d. High speed and relatively cheap plotters offer many

n of edit plots, such as versatility and time, but the final

choice is likely to depend on the overall loading and utilisation of plotters for both edit
and final plots.

g suggests some limitations on the
OS systems or methods. If account is taken of the compatison between OS and LASER-

i by use of different feature

an be separated either
ered i ts. A colznbination of feature numb ers and colour
S be readily identified from one

9,5.2 For edit purposes 1f

ayere

umbers, colour codes or . tion.
Icloding offers significant advantages 1n that feature

plot or screen display.

1 . ent
d quality become overriding requirements. At pres

ibex
i j (QS and IGMD or a scri

ing either a light head projector . : i
Hatl\? egf;%grﬁgglﬂfg ;\I;E‘;ﬂcai ;rm%uce high qualéty repro.duct’;(;i xfra;zrlia;lszl;l 01w n];
o sct ’ i tems are slow and expensive. . :
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i - ).
ducing high quality plots very rapidly (0.1-0.2 hours

9.5.3 Forfinal plots accuracy an
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Appendix A
To All Members of Commission D, OEEFPE Paper1/82

Proposals for New Programmes for Participation by Commission D Members

1. The report of OEEPE Commission D for June—November 1981 contained proposals
for new programmes to be undertaken by Commission D. Paragraph 5¢ 2 of the report
suggested the establishment of a simple digitising project designed to assess the differ-
ent methods of digitising existing mapping. It is to this proposed project that this com-
munication is addressed. The primary objective of the trial is to compare digitising
methods.

2. Members are asked to respond to this communication indicating their willingness to
participate in the proposed programme. A questionnaire is attached as Appendix Aand
replies to this should be received here by 10 April1982. It is hoped to finalise arrange-
ments for the programme at the Commission D meeting in Oslo in June 1982.

3. Also enclosed with this letter is a sheet containing 2 map extracts which will be used
for the programme. The extracts are at 1 : 2500 and 1 : 10 000 scales. For those mem-
bers willing to participate, stable based positives will be provided as working docu-
ments and the planimetric and contour elements at 1: 10 000 scale will be provided
separately. Having indicated their willingness and ability to take part in the pro-
gramme, members will need to base the investigation on digitising equipment available
in their own institutions. The possible range of equipment envisaged is:

3.1 Manual Digitising

3.1.1 Blind Digitising

3.1.2 Interactive Digitising

3.2 Semi-Automatic Line Following Digitising with Interactive Facilities

3.3 Scanning Digitising with Vectorising Software and Interactive Edit Facilities

4. Phase One of the project was designed to provide reliable data on times and man-
power required for digitising, processing, editing and plotting simple map extracts as
well as for data-banking of the data on magnetic tape or other suitable medium. The
project was to provide data derived from the procedures available ina number of map-
ping departments and agencies to produce cost models reflecting grades of staff used,
equipment type and cost, material cost and the time taken for the various relevant func-
tions.

5. Also attached at Appendix B is a list of feature codes or attributes that should be used
during digitising in this programme. Members participating in the programme will
undoubtedly discover that facilities or methodology available to them within their in-
stitution or agency will necessitate some variation in practice. This is obviously accep-
table but any such variation should be noted and reported as it may well have an influ-
ence on interpretation or evaluation of data derived from the programme. To increase
the value of the programme to all members a descriptive report would be required from
each participant in addition to the data referred to in paragraph 4 (above).




Please complete the questionnaire at Appeudix A

30 April 1982, and return as shown by.

Brigadier C. N. Thompson
23 February 1982 Chairman Commission D
OEEPE

Copy to Secretary General OEEPE

Questionnaire to be completed for the OEEPE Commission D Digitising Pro-

gramme

To be returned to the Chairman of Commission D by 10 Apzil 1982

Brigadier C. N. Thompson
Ordnance Survey

Romsey Road

Maybush

Southampton S09 4DH
ENGLAND

1. Name of Agency or Department and name

of CONIACL. e e

2.Do you wish to participate in the pro-
gramme proposed in the circular of

22 Feb. 19827 yes / no®
3.Tf yes, at which scale/scales do you wishto  1:2500  yes/no"
take part ? 1:10000 yes/no%
4. With reference to paragraph 3 of the circu-
lar, which methods do you propose to use ? Method ¢ 1:2500 | 1:10000
3.1.1
3.1.2
3.2
3.3

(Please tick appropriate box)

5.Do you consider the feature or attribute  yes/no"
code list suitable ? Comment

6. The programme is to be based on the use of
at scale positives on a stable medium which
will be supplied to participants. If a differ-

ent medium is required please give details 7 i

7.Please provide any comment or proposals

om the programme.

{Please continue on a separate sheet if
necessary}

Delete as appropriate




Appendix E
Paper 2/ 82

Background Paper for OEEPE Commission D Digitising Programme

1 Introduction

1.1 Paper1/82 dated 23 February 1982 was circulated at first to all members of Com-
mission D. Attached to this paper as appendices was a questionnaire inviting participa-
tion in the proposed programme, a list of feature or attribute codes to be used during
digitising and the two map extracts:

Map A 1:2500 scale planimetric map.

MapB 1:10 000 scale map with planimetry and contours presented as sepa-
rate components.

1.2 Paper1/82 suggested four possible digitising methodologies that participants
could consider using and it also outlined the main objectives of such a programme.

1.3 The proposed programme was accepted as a suitable project for OFEEPE and Com-
mission D by the OFEPE Steering Committee with the principal objectives being to
learn about the organisation and management of such programmes as well as to derive
information on this particular subject matter. The programme was discussed at some
length at the Commission D meeting at Honefoss, Norway in June 1982.

1.4 Participation has subsequently been invited from any other centres not represen-—
ted on Commission D and from equipment manufacturers.

2 The Programme
2.1 'This will be conducted in two phases —

211 Phase One will conclude with the production of graphic images or plots fromthe
digitised map extracts.

212 Phase Two will be oriented more towards consideration of the digital data as an
end product looking at such matters as data structure, formats etc.

However it is appreciated that some centres, where the philosophy is one of automating
cartography rather than the production of digital data, may not proceed beyond Phase
One.

2.2 The following table is a summary of positive responses received to date from
participating centres. Further positive reponses may be received when this further
notice is circulated.




Digitising Method

Scales

1:2500 1:10 000

Planimetry

3.1.1 Blind Digitising 08 (UK), Sweden 0S8 (UK)
North Bast London Finland

Contours

0S8 (UK)
Finland
Netherlands

Polytechaic (NELP) UK | Netherlands
———

Digitising Method Scéle
ngitiomng Method 5
]
1:2500 1:10 000
Planimetry Contours
3.1.2 glitii?;iive 0S8 (UK) OS§ (UK) 0S8 (UK)
g g Netherlands Netherlands
Finland Finland
France
3.2 Semi-Automatic Line O
Pollowing S (UK) OS5 (UK) OS5 (UK)
Interaction
— ]
3.3 Sc.anning, Vectorising N
with Interaction e o
IGMI (taly)
France

3 Schedule for the Programme

3.1 The schedule for Phase One

as follovws — was accepted in the N orway Commission D meeting
EndJuly 19 _
20 I\LTTov); b82 supply of map extracts and additional briefing material
mber 1982 -— ;ontlplenc;n of work in patticipating centres with pro
uc : -
June 1983 1on of plots and narrative reports etc.

— assessment of .data and results and completion of a
report for consideration by Commission D

4 Project Management

(Ordnance Survey) wi i

Jr v} will act as technical i

ig;famme. Technical enquiries arising from the conduct of thza rcc? Ol’dlnato_l’ o ﬂl_e‘PIO'-
g centres should be addressed as follows — progTRmme tn panicipat-

114

Mz, Peter Wesley

Manager Development Branch
C402A

Ordnance Survey

Romsey Road

Maybush

Southampton S09 4DH
ENGLAND

Telephone: 0703 775555 Ext 788
Telex: 477843

5 General Information

5.1 Several of the participants have raised the question of likely difficulties that may
be encountered arising from the use of digitising procedures developed in centres which
are now to be employed on maps from an “alien” environment. The force of this pointis
well understood and as general guidance the output or plots from Phase One should as
near represent the map extracts provided as is possible. The programme, it is hoped,
will illustrate the way in which methodologies developed in different centres are able
to reproduce the map extracts.

5.2 Problems and difficulties identified, arising from this source or indeed from any
other source should be reported in the narrative report from each participant. Such a
report is seen as an important element of the programme.

6 Data to be Collected from the Programme

6.1 Data on production times and costs for the programme conducted in each partici-
pating centre is to be based on the following classification —

Operations In relation to:

a) preparation/pre-edit i) personnel by time and grade (e.g. engineer,
technician etc)

b) digitising i) equipment by time and cost®
¢ processing itl) processing time
d) editing iv) materials etc.

e) plotting

*) where possible to include capital cost and maintenance etc.

6.2 Concern was expressed at the Commission D meeting in Henefoss with regard to
the danger in cost comparisons between different methods and centres. This danger is
recognised but it was felt that without the information shown in 6.1 (above} the pro-
gramme would only prove to be of limited value.

6.3 Itis also recognised that those centres that are developing a methodology with
the prime objective of producing digital data (in some structured and accessible form)
will almost certainly have higher costs than an organisation simply developing auto-
mated cartographic methods. .
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7 Map Extracts

7.1 Film positives on a transparent medium are provided with this paper for those
participants that made a positive reponse to paper 1/82.

7.2 For the 1: 2500 experiment (Map A) an extract of the planimetry is provided.

7.3 Forthel:10 000 experiment (Map B) the extract consists of the planimetry and
contours separated and punch-registered, The 1:10 000 extract also has an overlay
which is connected with the digitising procedure for vegetation symbols (see 8.2),
Those centres electing to tackle only the contour aspect of Map B have been provided
with the contour extract only.

8 Digitising

8.1 Atthe Commission D meeting it was agreed that all slope and rock depiction sym-
bols would be removed from the extracts. This has been completed,

8.2 With regard to vegetation symbols, on the 1:2500 scale extract
(Map A) each symbol should be digitised as a point symbol. On the 1 : 10 000 extract
(Map B) the overlay explains the digitising procedure to be adopted. In the northern
portion of the extract each vegetation symbol should be digitised as a point symbol

whilst in the southern portion the vegetation may be digitised as area or polygon sym-
bols.

8.3 Those centreswith curve fitting routines forthe digitising and plot-
ting of curvilinear lines should use them and the routine should be explained in the nar-
rative report.

84 The production of text (e.g. orientation and point size} may prove to be
a problem in some centres. Again, as general advice, centres should attempt to produce a
replica of the original map extract and utilise their narrative report to describe the
method used and the problems encountered.

8.5 Thereisa distinction for buildings between important buildings (shown by
a heavier gauge) and other buildings and these are reflected by separate feature or attri-
bute codes.

8.6 Feature codes for “objects shown by a circle” or “object shown by a dot” may be
used as locating points where a suitable feature code cannot be found.

8.7 “Vegetation pecks” should be used where vegetation is to be shown by are sym-
bols on Map B.

9 Aspects of Digital Data

9.1 Centres participating in the programme may wish to consider at an early stage
questions of data format etc, Clearly if Ordnance Survey, as the pilot centre, is to assess
and report on this aspect of the programme (Phase Two) some thought should be given
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3 of
mats, structure etc, Attached as an annex 18 a copy
published in ITC Journal 1080—81 which the

uld be useful to participants.

to the question of exchange for
Prof. L. van Zuylen’s  paper
Commission D meeting felt wo

eloped facilities that enables almost any data to be "un-

S O e owing | road guidelines will minimise the effort involved.

scrambled” but the following b

9.2.1 Centres should supply a listing with coordinates and attribute or feature codes

for the complete data set.

922 A 9 track tape should be supplied (indusiry compatible) with reel size up 1o

800 metres.
stics as follows

923 Physical characteri
characters/inch or NRZI 800 characters/

— formatting — either phase-encoded 1600
inch

_ maximum block size — 4095 characters (variable in any one data set)

024 Content characteristics as follows
n — any acceptable as long as it is described

— header informatio:
} — any are acceptable if they conform to accepted sta

ndards.
—- tape marks (file marks

ion i ferred but ISO (6 bit packed)
t resentation in ASCIL or EB C]?IC Pre
22‘13‘1“1536 r?:z;?fc\f: rcgeu}l,d also accept data in binary if this were necessary and we would
decode it. Hopefully binary not necessaty.

£ a few blocks to show us what the tape 1ooks like would be helpfulin

9.2.6 Alistingo
any case.

10 Feature or Attribute Codes

701 An amended list is attached as an annex to this. paper. To
legend for the two map models is also attached to this annex.

assist participants a

11 Narrative Report e
11.1 The value of a narrative report from each participating centrefcann:te me foyed
es'timated. The report should describe the equipment, methods and software emp

ifficulti icipants
in the programme and attempt to iltustrate difficulties and problems that particip
encountered.

11.2 Tt is hoped that reports will for example describe the “set-up” procedures

employed for digitising e.g. the number of grid inters.ections observed’,rgxe n;lér;l:;rt 1(::
poir;)xtir{gs employed and the nature of any transformation used etc., ete. The va

o h
report will be increased by accurate descriptions of th.e type o_f staff usted and whether
thE programme is conducted in an R & D or production environment.

Peter W. Wesley
26 July 1982
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Feature or Attribute Code List for the OEEPE Commission D Digitising Pro

gramme

Scale 1: 2500

Scale 1:10 Q00

118

Description

Building important/major
Building other/minor

Road carriageway (pecked line) /road pecks

Path

Bench Mark

Trig pillar/point/station
Name/number position
Rozad fence or wall
Vegetation pecks

Ground surface feature limits
Telephone call box

Step treads

Antiquity symbol

Objects shown by a dot
Bank of lake or pond

Single stream or river

Flow arrow

Bar of culvert

Track

Object shown by circle
Road pecks (pavement or sidewalk)

All the above plus

Electricity transmission line
Electricity pylon

Bank of double stream or river

Feature Code

ol IR s N R N

10
i1
12
13
14
15
16
17
18
19
20
21

22
23
24

Glossary of Terms

1 Data Capture

2 Digitising

2.1 Digitising Tablet

2.2 Blind Digitising
2.3 Interactive Digitising

2.4 Semi-Automatic
Line Following

2.5 Scanner

3 Edit
3.1 Blind Edit

3.2 Interactive Edit

4 Plotters

4.1 Flatbed Plotter

4.2 Drum Plotter

4.3 Belt Driven Plotter

Appendix C

The recording of graphical and other detail in computer
compatible form.

The pointing at and recording of xy coordinates of
detail relative to a local origin using a Digitising Tablet.

A device for precisely measuring and recording the rela-
tive x,y positions of graphical data drawn on a material
fixed to its surface. Coordinate reading and recording is
achieved electronically by the interaction of a cursor
with an electronically sensitive grid within the surface
of the tablet.

The act of digitising without recourse to an on-line gra-
phics device to show detail already captured.

The act of digitising using an on-line system on which
detail is processed and graphically portrayed as it is
digitised.

A computer driven device which employs a laser “cur-
sor” to automatically follow any line on which it is set.

A computer driven device for recording graphical infor-
mation in computer compatible form by passing a
recording head systematically over a document in nar-
row bands in the x or y direction.

The enhancement of digital data after initial capture by
correction, addition or deletion,

Editing, usually offline, without recourse to a graphics
display to show work in progress.

Editing, on-line, with the aid of a graphics device to
show work in progress.

Computer driven devices for drawing data heldin digital
form.

A high accuracy plotter which draws on material held
hotizontally on a fixed flat surface or “bed” The drawing
device is supported on a gantry above the “bed” Move-
ment of the gantry provides x motion and movement.
along the gantry provides y motion.

A plotter which draws on a material held on a moving or
rotating drum. Pen movement is in the x direction along
a gantty, y movement is achieved by rotating the drum
which in turn moves the film or paper which is attached
to it by sprockets.

Similar to a drum plotter but the drum is replaced by a
moving belt.



LIST OF THE OEEPE PUBLICATIONS

State — November 1984
A. Official publications

1 Trombetti, C.: ,Activite de la Commission A de 'OEEPE de 1960 a 1964"—
Cunietti, M.: ,Activité de la CommissionB de 'OEEPE pendant la période sep-
tembre 1960—janvier 1964 — Forstner, R.; Rapport sur les travaux et les résultats
de la CommissionC de 'OEEPE (1960—1964)“ — Neumaier, K.: ,Rapport de la
Commission E pour Lisbonne*— Weele, A.J. v. d.: JReport of Commission Fe—
Frankfurt a. M. 1964, 50 pages with 7 tables and 9 annexes. '

2 Neumaier, K.: Essais d’'interprétation de »Bedford« et de »Waterburye. Rapport
commun établi par les Centres de la Commission E de I'OEEPE ayant participé aux
tests® — ,The Interpretation Tests of »Bedford« and »Waterbury«. Common Report
Established by all Participating Centres of CommissionE of OEEPE“ — ,FEssais de
restitution »Bloc Suisse«, Rapport commun &tabli par les Centres de la Commis-
sionE de 'OEEPE ayant participé aux tests“ — ,Test »Schweizer Blocke Joint |
Report of all Centres of CommissionE of OFEEPE." — Frankfurt a.M. 1966, ;
60 pages with 44 annexes.

3 Cunietti, M.: Emploi des blocs de bandes pour la cartographie & grande échelle —
Résultats des recherches expérimentales organisées par la CommissionB de |
POEEPE. au cours de la periode 1959—1966" — ,Use of Strips Connected to |
Blocks for Large Scale Mapping — Results of Experimental Research Organized by |
CommissionB of the O.EEPE. from 1959 through 1966.“ — Frankfurt a. M.
1968, 157 pages with 50 figures and 24 tables.

4 Férstner, R.: ,Sur la précision de¢ mesures photogrammetriques de coordonnées en
terrain montagneux. Rapport sur les résultats de Pessai de Reichenbach de la Com-
pission C de 'OEEPE® — [ 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, PartI: 145 pages with
o figures; Part I: 23 pages with 65 tables.

5 Trombetti, C.: Les recherches expérimentales exécutées sur de longues bandes par
la Commission A de POEEPE.“ — Frankfurt a. M. 1972, 41 pages with 1 figure,
2 tables, 96 annexes and 19 plates.

6 Neumaier, K.: Essai d'interprétation. Rapports des Centres de la Commission E de
I'QEEPE.“ — Frankfurt a. M. 1972, 38 pages with 12 tables and 5 annexes.

7 Wiser, P.; ,Ftude expérimentale de 'aérotriangulation semi-analytique. Rapport
sur lessai »Gramastettens.” -— Frankfurt a. M. 1972, 36 pages with 6 figures and
8 tables.




8 ,Proceedings of the OEEPE Symposium on Experimental Research on Accyracy of -

Aerial Triangulation (Results of Oberschwaben Tests)”

Ackermann, F.: ,On Statistical Investigation into the Accuracy of Aerial Triangu-
lation, The Test Project Oberschwaben® — «Recherches statistiques surla précision
de l'aérotriangulation. Le champ d’essai Oberschwaben® -~ Belzner, H.: ,The
Planning, Establishing and Flying of the Test Field Oberschwaben® — Stark, E.:
Testblock Oberschwaben, Programme I. Results of Strip Adjustments® — Acker-
mann, F.; Testblock Oberschwaben, Program I, Results of Block-Adjustment by
Independent Models* — Ebner, H.: Comparison of Different Methods of Block
Adjustment* — Wiser, P.. »Propositions pour le traitement des erreurs non-acci-
dentelles” — Camps, F.; Résultats obtenus dans le cadre du project Oberschwaben
2A" — Cunietti, M., Vanossi, A.: Ftude statistique expérimentale des erreurs
d’enchainement des photogrammes* — Kupfer, G.. »Image Geometry as Obtained
from Rheidt Test Area Photography* ~ Férstner, R.; The Signal-Field of Baustet-
ten. A Short Report* — Visser,J.; Leberl, F.; Kure, J.o wOEEPE Oberschwaben
Reseau Investigations® — Bauer, H.: »Compensation of Systematic Frrors by Ana-
Iytical Block Adjustment with Common Image Deformation Parameters.” —
Frankfurt a. M. 1973, 350 pages with 119 figures, 68 tables and 1 annex,

9 Beck, W.: ,The Production of Topographic Maps at1 : 10,000 by Photogrammetric

Methods. — With statistical evaluations, reproductions, style sheet and sample
fragments by Landesvermessungsamt Baden-Wiirttemberg, Stuttgart." — Prank-
furt a. M. 1976, 89 pages with 10 figures, 20 tables and 20 annexes,

10 Résultats complémentaires de essai d'«Qberriet» de 1a Commission C de

11

I'OEEPE -~ Further Results of the Photogrammetric Tests of «Oberriets of the Com-
mission C of the QEEPE"

Harry, H.: ,Mesure de points de terrain non signalisés dans le champ d’essai
d’«Oberriets — Measurements of Non-Signalized Points in the Test Field «Ober-
riets (Abstract)” — Stickler, A.; Waldhdusl, P.: Restitution graphique des points et
des lignes non signalisés et leur comparaison avec des résultats de mesures sur le
terrain dans le champ d'essai d’«Oberriets — Graphical Plotting of N on-Signalized
Points and Lines, and Comparison with Terrestrial Surveys in the Test Field «Qber-
tietr" — Firstner, R.: Résultats complémentaires des transformations de coordon-
nées de I'essai d’«Oberriet» de la Commission C de POEEPE — Further Results from
Co-ordinate Transformations of the Test «Oberriets of Commission C of the
OEEPE" — Schiirer, K, »Comparaison des distances d’'«Oberrietr — Comparison
of Distances of «Oberriets (Abstract).” — Frankfurt a. M. 1975, 158 pages with
22 figures and 26 tables.

»25 années de I'QEEPE®

Verlaine, R.: 25 années d'activite de'OEEPE” — 35 Years of OEEPE (Summary)“
~ Baarda, W.: ,Mathematical Models.“ — Frankfurt a, M. 1979, 104 pages with
22 figures,

12 Spiess, E.: ,Revision of 1:25,000 Topographic Maps by Photogrammetric

Methods* (in preparation).

] .+ Roos, P. A.; Schiirer, K.; Fors of Fhoto-
" ng:r';i;ﬁf: 'ﬁeasurements of Buildings — Report on t}f FRe;t;l;zﬂoa M.ewSZ,
g}IDc:»rdrec::h’c” Carried out by Commission C of the OEEPE. — Fra .

144 pages with 14 figures and 36 tables.

tner, R.: On the Accuracy of Photo-



B. Special publications

— Special Publications Q.E.EP.E. — Number]

Solaini, L.; Trombetti, C.: Relation sur les

Commission A (Triangulation aérienne aux petites et aux moyennes échelles) de
['Organisation Européenne d'Ftudes Photogrammetriques Expérimentales
{O.EEP.E). I* Partie: Programme et organisation du travail, — Solaini, L.; Bel.-
Jiore, P.; Travaux préliminaires de la Commission B de 1'Organisation Européenne
d’Etudes Photogrammetriques Expérimentales (O.E.E.P.E) (Triangulations
aériennes aux grandes échelles). — Solaini, L.; Trombetti, C.; Belfiore, P.: Rapport
sur les travaux expérimentaux de triangulation aérienne exécutés par 'Organisa-
tion Européenne d'Ftudes Photogrammetriques Expérimentales (Commission A
etB). — Leamann, G.: Compte rendu des travaux de Ia Commission C de
P'OEEPE, effectués jusqu'a présent. — Gotthardt, E.. O.EE.PE. Commission C,
Compte-rendu de la restitution & Ia Technischen Hochschule, Stuttgart, des vols
d’essai du groupel du terrain d’Oberriet, — Brucklacher, W.: Compte-rendu du
centre «Zeiss-Aerotopographs sur les restitutions pour la Commission C de

POEE.PE. (Restitution de Ia bande de vol, groupel, vol. No.5). — Forstner, R.:

O.E.EPE. Commission C. Rapport sur la restitution effectuée dans Plnstitut fiir
Angewandte Geodisie, Francfort sur le Main. Terrain d’essai d’Obersiet les vols
No.let3 (groupeI). — 1L.T.C., Delft;: Commission C,OEE &

nologique des observations. — Photogrammetria XiI (1955-1956) 3, Amsterdam
1956, pp. 79199 with 12 figures and 11 tables,

travaux préliminaires de 1a

Publications spéciales de I'O.E.EPE. — Numéro I

Solaini, L.; Trombetti, C.: Relations sur les travaux préliminaires de la Commis-
sion A (Triangulation aérienne aux petites et aux moyennes échelles) de I'Organi-
sation Buropéenne d'Etudes Photogrammatriques Expérimentales (O EEP.E). 2°
partie. Prises de vues et points de contrsle. — Gotthardt, E.: Rapport sur les pre-

miers résultats de I'essai d’«Oberriets de la Commission Cde'O.EEPE. — Photo-

grammetria XV (1958-1959) 3, Amsterdam 1959, pp. 77—148 with 15 figures and
12 tables.

Trombetti, C.: Travaux de prises de vues et préparation sur Je terrain effectuges
dans le 1958 sur le nouveau polygone italien pour la Commission A de I'OEEPE. —
Florence 1959, 16 pages with 100 tables.
Trombetti, C.; Fondelli, M. Aérotriangul

ation analogique solaire. — Firence 1961,
11 pages, with 14 figures and 43 tables,

Publications spéciales de 'O.EE.PE. — Numero TI

Solaini, L,; T rombetti, C.: Rapport sur les résultats des travaux d’enchainement et
de compensation exécutés pour la Commission A de I'O. E.
Janvier 1960. Tome 1: Tableaux et texte. Tome
{1960—1961) 4, Amsterdam 1961, pp. 119—

E.P.E.jusqu'au mois de
2: Atlas. — Photogrammetria XVII
326 with 69 figures and 18 tables.

OEEPE — Sonderveréffentlichung Nx. 1*

Gigas, E.: ,Beitrag zur Geschichte der Européischen A?rgagisat};gﬁiirﬂghz?gag;
cehe “— N.N.: Verel
. imentelle Untersuchungen ) , : .
I(E:efrri:li};fg eei};ierr:‘iuropﬁischen Organisation fiir photogamgetrgsc{l;&s :ﬁfﬁi 9
L ¢ — (igas, E.; Der Se
n* — ,Zusatzprotokoll igas, L.: el
< Urizgeriluim;rl;g-e Kurzbericht iiber die Arbeiten in der Komglss]go?btr i:z
E)Ei;’l;;‘ aCC?u;liet:t.i ,}VI . Kurzbericht des Prisidenten der K}){mrrizssm;leﬂllht e
. uche 1 “ — Férstner, R.: JJKurz
drti Versuche und Untersuchungen T R _ Lo
gf:genwa_rtlgén deer Kommission B der OEEPE® — ,,Kurzbe.ncht"uber c?w Ar;?e_lt err: »
G AIbElte_n 1iI(1mC der OFEPE® — Belzner, H.: ,,I(urzbencht. ubef d1edAr ;;bziten
o Kon-ml'ission}f, der OEEPE* — Schwidefsky, K. ,,Kul’Z'DEIELCht }.ﬂ)er d}eT"ti en
fierd Koﬁlﬁzissionf' der OBEPE" — Meier, H.-K.. ,,Kurzbe'rn‘:ht 1;1)?; 1((5) ]':‘,;]13 Pg keit
zlner %ntergfuPPE JNumerische Verfahren:“ inl di}: Kor?lxglsif;}‘or:crhungsarbei-
: felder fiir internationale Versuchs-
defer’l‘?;;:I:r\/;(rtsucll;s\?ermesss.—wes., R.V, Nr. 2, Frankfurt a. M. 1962, 41 pages
ten.” — CARt-u

with 3 tables and 7 annexes. |
i i i ines Teststreifens der
] ; jsch-photogrammetrische Tnangulauori eine ‘
- glET'.IEIfE IS' gsﬁigtlsztzh \ge:megss.—wes., OFEEPE-Sonderversff. Nr. 1, Wien 1962,
31 pages. | . _—
Aerotriangulation von Uberwe
— 1 . Kasper, H.; Untersuchungen zur ) | -
N?r?lz;;i;}lfﬁmen p—-" Osterr. 7., Vermess.-wes., OEEPE-Sonderversff. Nr. 2, Wi
wi .
1965, 4 pages with 4 annexes.

— ,OFEPE — Sonderverdffentlichung Nr.2* —
” i i ldstreifen.” —
: mit analytischer Einpassung von .
l(\;Iotfarg’ E.1.1 @Zf'?x};;:sn-gvizs. R.V, Nr.12, Frankfurta. M. 1965, 14 pages with
acnr. o~ U - 1 ]
2 figures and 7 tables.

OFFEPE — Sonderverdffentlichung Nr. 3°

i r Bericht aller
] ; dforde und »Waterburye Gem_emsame aller
Neummeg;af Izogzzssizgn}gzeroéléﬁ’ “ — Versuch »Schweizer Blo}cl:k«.KCt%errlLlel‘l}zz;_
ii?t%e;icht aller Zentren der Kommission E der OEEPE. . ; ia:n;exe; ‘ .
mess.-wes., R. V, Nr.13, Frankfurt a. M. 1966, 30 pages wit

e . N
Stickler, A.; Waldhdusl, P.; Interpretation der vorlauflgen‘if‘gebmssg izrr zfezrs%r; :
- + Kommi. OFF i Zentrums Wien. — A
ission C der OFEEPE aus der Sicht dias \ ver:
dme;,rsls{?f\:zlss(l)oEEPE—Sonderveréff. (Publ. Spec) Nr.3, Wien 1967, 4 pages

2 figures and 9 tables.

OEEPE -- Sonderverdffentlichung Nr. 4*

irer, K.: Die HohenmeRgenauigkeit einfacher photogrammetrischegjiagng;
SChFrer’B : ”rkun en zum Versuch »Schweizer Blocks der KommmsM it
%)eg‘aﬁtI’eEl “ iimlilachrg Kt- u. Vermess.-wes,, Sonderhefte, Frankfurt a, M., ,

25 pages with 7 figures and 3 tables.




+OEEPE — Sonderverﬁffentlichung Nr. 5¢

Forstner, R.: ,Uber die Genauigkeit der
sung in bergigem Geléinde. Bericht
der Kommission C der QFEEPE.“
Frankfurt a. M. 1969, PartI: 74 r

photogrammetrischen Koordinatenmes-
tiber die Ergebnisse des Versuchs Reichenbach
-~ Nachr. Kt.- 1. Vermess.-wes., Sonderhefte,
ages with 9 figures; PartI: 65 tables.

~OEEPE — Sonderverﬁffentlichung Nr. 5"

Knorr, H.: ,Die Europiische Organisation fiir experimentelle photogrammetrische
Untersuchungen — OEEPE — in den Jahren 1962 bis 1970.“ — Nachr, Kt.-u. Ver-
mess.-wes., Sonderhefte, Frankfurt a, M. 1971, 44 pages with 1 figure and 3 tables.

+OEEPE — Sonderverﬁffentlichung Nr.D-7"

Forstner, R.: ,Das Versuchsfeld Reichenbach der OEEPE.* — Nachr, Kt.-

mess.-wes., Sonderhefte, Frankfurta. M. 1972, 191 pages
38 tables,

u. Ver-
with 49 figures and

+OEEPE — Sonderverb‘ffentlichung Nr. D-g*

Neumaier, K, : »luterpretationsversuch. Berichte d
OLEPE.“ — Nachr. Kt.- u. Vermess.~wes.,
33 pages with 12 tables and 5 annexes.

er Zentren der Kommission E der
Sonderhefte, Frankfurta. M. 1972,

+OEEPE - Sonderveréffentlichung Nr. D-o*

Beck, W.: ,Herstellung topographischer Karten 1:10000 auf photogrammetri-
schem Weg. Mit statistischen Auswertungen, Reproduktionen, Musterblatt und

Kartenmustern des Landesvermessungsamts Baden-Wiirttemberg, Stuttgart,* —
Nachr, Kt.- u, Vermess.-wes., Sonderhefte, Frankfurt a. M. 1976, 65 pages with
10 figures, 20 tables and 20 annexes.

+OEEPE — Sonderverdffentlichung Nr. D-10"

Weitere Ergebnisse des Mefversuchs ,Oberriet"
Harry, H.: »Messungen an nicht signalisierten G
«Oberriets* — Stickler, A.; Waldhdusl, P.; »Graph
sierter Punkte und Linien und deren Vergleich mit Feldmessungsergebnissen im
Versuchsfeld «Oberrietr® — Féorstner, R.: Weitere Ergebnisse aus Koordinaten-
transformationen des Versuchs «Qberriets der Kommission C der OEEPE" —
Schiirer, k.. nStreckenvergleich «Oberriety,” — Nachr, Kt.- u. Vermess.-wes., Son-
derhefte, Frankfurt a, M. 1975, 116 pages with 22 figures and 26 tables.

der Kommission C der OEEPE.
eldndepunkten im Versuchsfeld
ische Auswertung nicht signali-

~OFEPE — Sonderverdffentlichung Nr, D-11*

Schulz, B.-S.; nvorschlag einer Methode zur anal
Reseauaufnahmen.” — Nachr. Kt.- u Ve
1976, 34 pages with 16 tables.

ytischen Behandlung von
mess.-wes., Sonderhefte, Frankfurt a. M.

— _OEEPE — Sonderverdffentlichung Nr.D-12"

Verlaine, R.: ,25]ahre OEFPE.“ — Nachr. Kt.- u. Vermess.-wes., Sonderhefte,
er. T A CT
Frankfurt a. M. 1980, 53 pages.

OEEPFE — Sonderveréifentlichung N1. D-13°

Haug, G.; Bestimmung und Korrektur systematischer ?iﬁ— mgg\grziﬁii%f:;?t
e i 4 i i ispi Testfeldes .

i i triangulation am Beispiel des .

’1(\1]Oﬂ§;1 llgt detrl éf?riness ?;wes. Sonderhefte, Frankfurt a. M. 1980, 136 pages w1
achr. Kt.- u. . ,

25 figures and 51 tables.

— ,OEEPE — Sonderversffentlichung Nr. D—14"

Spiess, E.: Fortfilhrung der Topographischen Karte 1 : 25 000 mittels Photogram-
) LR
metrie” (in Vorbereitung).

— ,OEFPE — Sonderverdffentlichung Nr. D—15"

Timmerman, J.; Roos, P. A.; Schiirer, K.; F(,-rsm_er, R::' ,,Ubej,r die %er‘lastlgg:i[ (:j:
lttlmtm ramn;et';'ischen Gebiudevermessung. Bericht iiber die Exrge ;fnimess ; Ver

. Dhogl’j rdrecht der Kommission C der OEEPE." — Nac%lr. Kt.- ut;1 Zt b;e‘s ,

;tildiserh(;fte Frankfurt a. M. 1983, 131 pages with 14 figures and 36 tables.




C. Co icati
ngress reports and publications in scientific reviews

— Stickler, A.: Interpretation of the Results of the O.E.E.P

togrammetria XVI (1959—1960 — igure o C  Tho-
e po 100 } 1, pp. 8—12, 3 figures, 1 annexe (en langue alle-

— Solaini, L.; Trombeiti, C,: Resul .
atil, L., , G ts of Bridging and Adjustment Work
;ngigzl)or;A of the O EEPE. from 1956 to 1959, — Photogrammezzias }(;f\;lhe Som-
(Spec. Congr.-No. C), pp. 340—345, 2 tables (1950—

- N.N.: i
NV.: Report on the Work Carried out by Commission B of the O.E.E.P E. During

the Period of Se
ptember 1956—August 1960, — Ph .
1960) 4 (Spec. Congr.-No. C), pp. 346—351, 2 tables Plogrammetria XVI (1959~

- Fs . . N e s g
drstner, R.: Bericht iber die Tatigkeit und Ergebnisse der Kommission C d
er

[LETEErE P -
. 6 1960). I hOtO ramieiria }( Vv I ] 9 9 9()0) (S ec Ongy

~ Bachmann, W, K.: Essai ecisi
» W. K. Essais sur la précision de la mesure des parallaxes verticales dans

3 PP 1].5 d stitut <. IhOtOgIaHllnetlla I( \‘I (I 959 1960) 4
!e a are e re tution duI OIdI'
(SpeC. CO]lgI.—NO. C), Pp. 358 360)-

“’156? P.. Sur la IE pl Odﬂctlblllte des cirenr - - .
I} s du CIIEH).IIle}IleIlt aerien BllH SOC
Belge IhOtOgIaﬂlm., NO. 60, illl!l 1960, pp. 3 11, 2 flglll‘es 2 tables

Cunietti, M.: L’
, M.: L'erreur de mesure des parallaxes transversales dans les appareils de

restitution. -~ Bull. Trimestr. Soc. Bel
op 50, 12 fionscs, apenr ge Photogramm., No. 66, Décembre 1961,

— LOEEPE — Arbeitsberichte 1960/64 der Kommissionen A, B, C, E, F*

T R e
C;(;?:_Iel;.::z‘;{ C.. ,j,{fx?n:‘ite G1de la Commission A de 'OEEPE de 1960 a 1964
, M. Activite de la CommissionB de I'OEEPE e
o . i . € d erl
i;z;t;:tmbrs 1960 janvier 1964" — Firstner, R.: ~Rapport su'E lrelasa:lrt o Joode
ats de la Commission C de 'OEEPE (1960—1964)% — Neumaier, %’aﬂx B

i"isiﬁocgl‘r(imissionf, pour Lisbonne* — Weele, A. J. van der: Re ort' "If{aCPPOrt
n k" — Nachr. Kt.- u. Vermess.-wes., R. V. Nr.11, Fr;jtr;kfui::ta ISI 190:‘14—

50 pages with 7 tables and 9 annexes.

Cunietti, M. : Tt .. .

sur 1::2 ‘thl,ci‘:/;r :1.: ?;gfllélerz, G.; Puliti, M., Togliatti, G.. P articipation aux recherch

missionB d 1'0?31;3 es pour la cartographie 4 grande échelle organisées par la C .
ssionB de TOEERE. Milano, Centre CASF du Politecnico. — Boll Geod. s S

affini (XXVD 1, Firenze 1967, 104 pages. ' oll. Geod. e Se.

G 18510nN B €1 ()EE B mess -
aa
otthar dt E ])1e I atlngIt deI I(Onlm d PE. Iid 88, . Luft

—  Cunietti, M.: Résultats des recherches ex

sion B de POEEPE au cours d wH périmentales organisées par la Commis-
Présents & s de la période 1959—1966. Résumé du Rapport final. —

& I'XI®* Congres Internation
al de Phot étri
Comm. III (en langues francaise et anglaise), 9 paggsg.rammeme, hausanne 1965,

—  Férstner, R.: Résumé du Rapport sur les résultats de L'essai de Reichenbach de la
Commission C de I'OEEPE. — Présenté 4 1"’XI¢ Congres International de Photo-
grammétrie, Lausanne 1968, Comm.IV (en langues frangaise, anglaise et alle-
mande), 28 pages, 2 figures, 2 tables.

—  Timmerman,f.: Proef ,OEEPE-Dordrecht”. — ngt 74, 4.1g., N1.6, Juni 1974,
$.143—154 (Kurzfassung: Versuch OEEPE-Dordrecht®. Genauigkeit photogram-
metrischer Gebiudevermessung. Vorgelegt auf dem Symposium der
Kommission IV der L.G P., Paris, 24.—26. September 1974).

— Timmerman,].: Report on the Commission C. “OFEPE-Dordrecht” Experiment. —
Presented Paper for Comm. IV, XIT® Congress of ISP, Helsinki 1976.

— Beck, W.: Rapport de la Commission D de TOEEDE sur l'établissement de cartes
topographiques au 1/10 000 selon le procédé photogrammétrique. Presented
Paper for Comm. IV, X1 Congress of ISP, Helsinki 1976.

—  Verlaine, R.: La naissance et le développement de I'OEEPE — Festschrift —
Dr. h. c. Hans Hérry, 80 Jahre — Schweizerische Gesellschaft flir Photogrammetrie
und Wild Heerbrugg AG, Bern 1976.

— Forstner, R.; Internationale Versuche (Essais controlés) — Festschrift — Dr. h.c.
Hans Hirry, 80Jahre. — Schweizerische Gesellschaft fiir Photogrammetrie und
Wild Heerbrugg AG, Bern 1976.

— Baj, E.; Cunietti, M.; Vanossi, A.: Détermination Expérimentale des Erreurs Systé-
matiques des Faisceaux Perspectifs. — Socicté Belge de Photogrammeétrie, Bulletin
trimestriel, Briissel 1977, pp 21—49.

— Timmerman, J.: Fotogrammetrische stadskaartering de OEEPE-proef Dordrecht. —
Geodesia 19, Amsterdam 1977, pp. 291—298.

—  Waldhdusl, P.: The Vienna Experiment of the OEEPE/C. Proceedings — Standards
and Specifications for Integrated Surveying and Mapping Systems. — Schriften-
reihe TISBw, Heft 2, Miinchen 1978.

—  Bachmann, W. K.; Recherches sur la stabilité des appareils de restitution photo-
grammétriques analogiques. — Vermessung, Photogrammetrie, Kulturtechnik,
Zirich 1978, pp. 265—268,

—  Parsic, Z.: Untersuchungen iiber den Einflu signalisierter und kiinstlicher Ver-
kniipfungspunkte auf die Genauigkeit der Blocktriangualation, — Vermessung,
Photogrammetrie, Kulturtechnik, Ziirich 1978, pp. 269—278.

—  Waldhéusl, P.: Der Versuch Wien der OEEPE/C. — Geowissenschaftliche Mittei-
lungen der Studienrichtung Vermessungswesen der TU Wien, Heft 13, Wien 1978,
pp.101—124.

- Waldhdusl, P.: Ergebnisse des Versuches Wien det OEEPE/C. — Presented Paper
for Comm. IV, XIV" Congress of ISP, Hamburg 1980.

— Timmerman,].; Forstner, R.: Kurzbericht itber die Ergebnisse des Versuchs Dord-
recht der KommissionC der OEEPE. — Presented Paper for Comm. IV, XIvth
Congress of ISP, Hamburg 1980. .




Bachmann, W. K.: Elimination des valeurs erronées dans un ensemble de mesures
controlées. — Papers written in honor of the 70 birthday of Professor

Luigi Solaini — Richerche di Geodesia Topografia e Fotogrammetria, Milano
1979, pp. 2739,

— Visser, J.: The European Organisation for Experimental Photogrammetric Research

{OEEPE) — The Thompson Symposium 1982.—The PhotogrammetricRecord, Lon-
don 1982, pp. 654—668.

Spiess, E.: Revision of Topographic Maps: Photogrammetric and Cartographic
Methods of the Fribourg Test. — The Photogrammetric Record, London 1983,
pp. 29—42.

Jerie, H.G. and Holland, E.W.: Cost model project for photogrammetric processes:
a progress report. — ITC Journal, Enschede 1983, pp. 154—159.

Ackermann, F. E. (Editor): Seminar — Mathematical Models of Geodetic/Photo-
grammetric Point Determination with Regard to Outliers and Systematic Errors —
Working Group I11/1 of ISP — Commission A of OEEPE. — Deutsche Geoditische

Kommission bei der Bayerischen Akademie der Wissenschaften, Reihe A, Heft
Nr. 98, Miinchen 1983,

= Brindopke,W., Jaakkola, M., Noukka, P., Kolbl, O.; Optimal Emulsions for Large
Scale Mapping — OEEPE—Commission C, — Presented Paper for Comm. ],
XV™ Congress of ISPRS, Rio de Janeiro 1984,

— Ackermann, F.: Report on the Activities of Working Group I/ 1 During 1980—84.
— Comm. ITI, XV™ Congress of ISPRS, Rio de Janeiro 1984,

Forstner, W.: Results of Test2 on Gross Error Detection of ISP WG III/1 and
OFEPE. — Comm. III, XV™ Congress of ISPRS, Rio de Janeiro 1984.

Gros, G.: Modéles Numériques Altimétriques — Lignes Characteristiques — QEEPE
Commission B. — Comm. III, XV Congress of ISPRS, Rio de Janeiro 1984.

Ducher, G.: Preparation d'un Essai sur les Ortho- et Stereo-Orthophotos. —
Comm. IV, XV* Congress of ISPRS, Rio de Janeiro 1984.

The official publications and the special publications issued in Frankfurt 2. M. are for
sale at the

Institut flir Angewandte Geodssie
— AuBenstelle Berlin—

Stauffenbergstrafe 11—13, D-1000 Berlin 30




sion I Photogrammetry and Cartog




