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A /waomi topographic map at 1 1 50 000 scale (DTE 50)
will be the next sysiemic mpagap/zzc map in Slovenia
following the national topographic map at 1 : 25 000 scale
(DTK 25). The Surveying and Mapping Authority of the
Republic of Slovenia is preparing a project for production of
this map especially for the needs Of the Slovenian Army, in
co-operation with the Insiitute of Geodesy and
Photogrammetry FCEG. New methodological solutions,
recent computer-aided technology and certain changes in
content and design will represent major changes in
comparison with DTK 25, Together with the DTE 50 project
and iwo test sheets, the foundations for the second issue of
DTK 25 and progressive re-establishment of the TOPO 25
zopagf phic database will also be prepared. The project will
be completed in the first half of 1999, when production of the
new map will begin.

Keywords: editing plan, national topographic-cartographic
systein, technological and methodological solutions,
fopographic database, topographic maps at J 25 000 and
1: 50 000 scales

i ff the first issue of the National Topographic
a@pmachmg completion, the Surveying and
lovenia published a public official invitation
ncept @*f m next map from the national
N ap at 1: 50 000 scale (DTK
re not sufficient for all the needs of
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O maps of certain scales are missing im“n the cartographic system (1 : 100 000,
1:200 000)

O certain maps in the system are inappropriate (unknown accuracy,
presentation of the contents not uniform among the system maps)

0O obsolete content in certain maps in the system (the European norm for
obsolescence is five years)

0 inappropriate (obsolete) technology of map production in the system

0 maps are not adapted to users’ current needs (different data form, speed of
access)

0O maps are not harmonized with the systems of international associations of
nations and organizations (NATO, EU).

In addition to the need for a map suitable for planning at a regional level, the
Slovenian Army is another important client interested in the DTK 50 map. Maps at a
1: 50 000 scale are basic for NATO’s troops; therefore, without such a map the
Slovenian Army would experience difficulties in fulfilling the requirement of

. interoperability within the framework of the Partnership for Peace. Therefore, the
Surveying and Mapping Authority of the Republic of Slovenia and the Ministry of
Defence of the Republic of Slovenia have begun a joint project for production of a
topographic map at 1 : 50 000 scale. Due to essential needs of the Slovenian Army
and a somewhat different orientation (the speed of map production is of primary
importance), the Ministry of Defence of the Republic of Slovenia commissioned a
parallel project which is based on the experience of foreign geographic services
(NATO international standards) and DTK 50 as a basis for the production of
VTK 50. The contractor for this project was the Institute of Geodesy and
Photogrammetry FCEG.

1.1 Outline concept for DTK 50

e outline concept for the DTK 50 project was prepared by cartographic
professionals at the Institute of Geodesy and Photogrammetry FCEG . It
includes many experiences and findings from our own developmental projects as well
as developmental and implementation tasks in the cartographic field. The Surveying
and Mapping Authority of the Republic of Slovenia was the client for the majority of
these projects. The result of the outline concept is text in five volumes that contain:

O certain analyses and statements essential for the project (the place of DTK
50 in Slovenia’s cartographic system, the topographic database, the
mathematical basis for DTK 50, sources for the production of DTK 50,
description of certain important technological and methodological sclutions,
and NATO standards, i.e. a military topographic map at 1 : 50 000 scale)

O outline concept for organization of the production of DTK 50 (project
structure, a network plan, personnel needs, hardware and software needs,
and costs and time estimates)

0O draft of editing plan with all elements

01 draft of guidelines for the organization supervising national maps

list of unsolved problems and proposal for further activities.

To continue preparing the groundwork for the production of DTK 50, the Surveying
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2.1 Feasible
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modernization of
to a computer-aided

bormm ng the met md@bgmal
cally developed countries in the
i sysi;am, in transition from a classical
; 1 stem. Cartographically
dﬁvelop@d countries u . Th . tional nature (within a
long-term ﬁxramﬁwoﬂ s the scanning of originals and further raster
processing of the exi S‘[ ng waps Ub@ Der‘Oﬂd, more ¢ Oﬂp‘z@h nsive one which does,
however, demand much more money and time is to establish a complete vector
topographic database, from er’b maps at app ropriate scales are m@cucad using
generalization and car togmpmc modelling. Due to unsolved problems in the field of
automatic generalization and the high cost of vector data capture, the second
solution is currently limited to large-scale maps (1 : 5 000, stc.), certain smaller areas
or areas for which appropriate maps did not exist. The described principles are within
the capacities of software packages available in world markets, the best-known being
Intergraph’s and BESRI's systems.
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2.2 Attempts at vector solutl

C Vlovenia does not have the origir ‘e majority of its maps (except for

LV DTK 25) and the possibility of obtaining them is uncertain, The first solution
cannot therefore be used s a foundation for the entire S‘ystemé The second solution
was tested at the level 2J 000 Scaha wmm he framewor rk of a project entitled
Production of Prot i}/DFS for Digita 1ic | mps The vector database for the
entire DT 25 sheet content was captured U,Smg three methods. In the first, all
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available databases were used. The heterogeneity, incompleteness and, in certain
cases, data forras inappropriate for cartographic presentation, caused the sheet to
contain numerous cartographically inadmissible errors and it was useless without
thorough modification. In the second method, the entire contents of a classically
produced DTK 25 sheet were vectored and data was modelled cartographically. The
final sheet appearance did not differ from the classical one; only the additional
operation (vectorization) somewhat lowered the positional accuracy. This procedure
was very time-consuming as well as expensive, and the end result corresponds with
the situation upon last map revision. In last case, an entire topographic database with
analytical evaluation of aerial photogramis was captured for the entire sheet. This
vielded an updated database with topographic positional accuracy. The price of data
capture here was the highest; in addition, an extensive (predominantly manual)
generalization will be necessary. The contents of the produced sheet differed from
presentation on a classically produced DTK 25, especially for forested areas. This
difference results from the fact that, during the production of topographic maps at

. the Military Geographic Institute (MGI), a field survey was performed in addition to
an aerial photogrammetric survey. This field survey was the source of the majority of
data on paths, streams and forested areas.

2.3 Attempts at raster selutions

iven these circumstances, we attempted io find an optimal solution for using the
J greatest possible degree of the accurate and high-quality contents of MGT’s
maps in the production of a new system of national topographic maps, merely
modifying it with certain changes and supplements. A completely graphical solution
of colour scanning, supplementing and printing in four basic colours (cyan blue,
magenta red, yellow and black) did not work. Major changes in map content and
appearance were not possible, and the graphic quality was unsatisfactory (primarily
for contour lines, which were composed from rastered prints in three colours). We
therefore attempted to find a solution that would divide a colour raster sheet image
into raster images of individual colours, in which the map was originally printed,
using a combination of appropriate filters and graphic operators. Taking into account
the deformations of the base medium, i.e. paper, this would yield the same result as if
the sheet’s originals were scanned. After our own, only partially successful attempts,
we sought software in the market which would achieve the desired solution. In spite
of intense discussions and tests performed, an appropriate solution was not found.

Inder these circumstances, DFG Consulting d.0.0. managed to produce an

' exiremely effective software solution. This software enables scanograms of
printed map sheets to be first appropriately transformed to theoretical dimensions
and then divided into raster images of individual colours. If the printed sheets’ input
scanning resolution is appropriately high, the graphic quality of raster images for
individual colours (separates) will be sufficient for further reproduction. The new
method even has a certain advantage over the scanning of sheets’ individual originals.
Since deformations are eliminated prior to colour separation, full agreement of
individual raster images is ensured, and their sizes are also completely identical (the
number of image elements, or pixels). If individual originals are scanned, it is hard to
fulfil this condition, and in the opposite case there would be major problems in
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further processing. Naturally, there is no doubt that individual originals will be
scanned and co-ordinated for the second issue of DTK 25.

2.4 Content supplementing

ccessful separation of raster images is only the first step in map sheet
roduction. Even though the Intergraph cartographic software system makes
possible all further steps of processing and supplementing raster images and
preparing files for reproduction, the offered solutions are not always the most
rational ones. The cost and difficulty of using this system makes it difficult to
establish a sufficient number of lines for sheet production that would make possible
regular production and updating of topographic maps at acceptable time intervals.
Therefore, a combination of various simpler software packages, a few of which we
produced ourselves, was used to design a quicker and cheaper procedure for sheet
production. These procedures also enable changes in sheet content and design. The
production of new contents between and outside frames is inevitable, and
presentation methods for individual content can also be varied (e.g. changes in-
cartographic symbols), certain object types can be eliminated or added, and the
colour presentation of individual symbols or entire maps can be changed. The
division of maps into sheets can be changed, and their content can be transformed
into any projection. [n addition to accurate capture of MGI map contents,
high-quality and cormplete map revisions are also important for the production of
high-quality topographic maps. Therefore, more than mere corrections and
supplements from DTK 25 captured aerophotogrammetrically will be used in the
production of DTK 50: its revision was incomplete, five years have passed from the
production of the first DTK 25 sheets, and the recorded corrections are given only in
graphic form.

2.5 Planned method of TOPO 25 and DTK establishment

'he project anticipates the following solution (Figure). Photogrammetric
evaluation of aerial photograms at 1 : 28 000 scale will be performed using digital
procedures at the level of 1: 25 000. This evaluation will provide corrections and
supplements to map contents at 1 : 25 000 scale in vector form and verify the
accuracy of original surveys. This data will represent the beginning of the
establishment of the national topographic database TOPO 25. At the beginning this
database will contain only captured supplements to topographic map contents, but it
will gradually be supplemented with an ever growing number of objects. Since
aerophotogrammetric data capture is limited by visibility, a group of topographers
will supplement the captured contents through field surveys. This will include the
interpretation and categorization of photogrammetrically captured objects, capture of
objects not visible in photographs (especially in forested areas) and capture of objects
which were constructed in the field after the date of aerial photography. The results
of field surveys (which will, as a rule, be in their original digital form) will be

included in the topographic database. '
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Aerial photography at
1: 28 000 scale

Digital
photogrammetric
evaluation

' Field data
capture

Establishment of

Colour scanning
of a printed
TK 50 VGI sheet

Elimination of
deformations and
separation of colours

Scanning of originals of
DTK 25

Harmonization of
scanograms

Establishment of a DTK. 50 raster
cartographic database

Establishment of a DTK 25 raster

cartographic database

TOPO 25

£z
1 X\
Generalization and

cartographic
modelling

l

Generalization and

cartographic
modelling

Harmonization of the conter;;I

iHarmonization of the contents

Cutting of sheets, adding
of the contents between and
outside frames

Cutting of sheets, adding of the
contents between and outside
frames

Production of originals for
reproduction, printing and
completion

Production of originals for
reproduction, printing and

completion

Figure: Procedure for map production and establishiment of TOPO 25

he contents of the topographic database will be appropriately generalized to a

map at 1 : 25 000 scale, in the event that the second issue of DTK 25 is produced

simultaneously with the production of DTK 50, and to a 1 : 50 000 scale. In future, it
will be possible to produce smaller-scale topographic maps in the same manner
(1:100 000 and 1 : 200 000). Generalized vector data will be cartographically

modelled and included into raster images for individual colours. The described
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procedure of capture of supplements will not be limited to map sheet area, but to a
stereomodel. Raster images for individual colours will be obtained by separating the
colour scanogram for a 1 : 50 000 map and for a 1 : 25 000 map by scanning originals;
they will then be combined and harmonised at junctions, thus obtaining a
comprehensive raster cartographic database for the entire area in the presentation.
The new content will then be co-ordinated with the exisiing one and the contents
between and outside frames added. A test print will be produced and files will be
prepared for the production of originals for individual colours. The printing
procedures will remain the same as {or the existing ones, because the offset process
is the most suitable for printing of maps in over 1,000 copies. In the near future, this
may be replaced with digital printing.

€ Vince the offered solution (which in the circumstances described would mean a

v considerable optimization of topographic map production) was not found among
the software available on the world market, it can be assumed that other countries
might be interested in it.

3 CHANGES IN CONTENT

I “here have been many proposed changes regarding map content and appearance
I with regard to MGI's maps and with regard to the first issue of DTK 25.
Contentual changes are planned regarding the presented object types. MGI's TK 50
and DTK 25 maps are produced in accordance with the cartographic key from 1981.
This was adapted to suit the presentation of objects and phenomena in the territory
of the entire former Yugoslavia, and it therefore contains certain objects and
phenomena which do not appear in Slovenia and the boundary areas of our
neighbouring countries, which will also be included in DTK 25 and DTK 50. In the
17 years since the production of this cartographic key, the significance of individual
objects has also changed; some of them are no longer important for orientation, and
new ones have appeared. The categorization of certain objects is also inappropriate
for the current circumstances, primarily for roads, paths and bodies of water. In spite
of all this, the new contents will be adapted as much as possible to the existing
content of topographic maps, because this would preserve the high-quality content
basis of topographic maps, facilitate the users’ transition to using new maps and
reduce the costs of production to the lowest possible level.

E%’ﬂ"o changes are envisaged regarding the contents between and outside frames. In
% accordance with the available space, the presentation of the cartographic key
will be expanded (primarily for new objects), and an inclined scale and schematic of
communes in the area covered by the sheet will be added. Regarding sheet design,
the most important suggestion is that sheet format should be changed from portrait
to landscape. Instead of the previous 157 x 157, 1 : 50 000 map sheets will present an
area of 207 in the direction of parallels of latitude and 127 in the direction of
meridians, while 1 : 25 000 map sheets will present an area of 107 in the direction of
parallels of latitude and 6 in the direction of meridians rather than the previous

7,5" % 7,57, In addition to easier use of the landscape format in offices and during
field work, the reasons for this change also include co-ordination with map formats
from the neighbouring countries and NATO. The change in format also means a new
design of the contents between and outside framesand the reverse side with the cover
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5 THE NEXT STEPS

test sheet which was presented at the Geodetic Workshop contains the
A L.contentual and design solutions pro pgsm in the m‘@yect rﬂ“ m@%h@r!oi gy and

technology of production fit the desmmu in mn project, b 5 are not
captured from TOPO 25, which is not yet established for u:he our desire
to collect as many responses as ‘O\»SSlbl from po wterm(ﬁ users o nd DTK 25,
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along with those from the wider geodetic professional public. In this manner, the
preparation of the final project may take into account all organizational, professional
and consumer aspects and views of the establishment and maintenance of the system
of topographic databases and maps. We are currently involved primarily in the
establishment of TOPO 25. The process of aerial triangulation and digital
photogrammetric data capture is in progress, to be followed by field capture. For all
activities, we will determine in detail the extent and method of work and thus acquire
more accurate estimates of the time and financial framework for establishing the
system. Field capture contains many unclear issues. The established TOPO 25
contents for two test areas will be included in raster images for maps, and three
sheets will be produced according to the procedure planned in the project: DTK 50
Novo Mesto sheet, DTK 50 Kranj sheet, DTK 25 Kranj sheet. In addition to a
cormmprehensive supplementing of the contents on the basis of TOPO 25 data, we will
try to take into account in the production of these sheets all the comments we have
received on the presented DTK 50 Novo Mesto test sheet.

aturally, the last phase will be pm]eu Pomp‘ietmn and preparation of. the
final materials for establishment of the system of topographic databases and
maps:

01 production of an editing plan

preparation of employee instructions

O preparation of project organization (time and costs of the entire
implementation, personnel and equipment needs)

0 establishment of a service to manage and monitor production.

The preparation of two educational programmes is also planned. The first will be

intended for the contractors included in the establishment and modernization of the

system of topographic maps and databases, and the second for users, both geodetic

professionals and members of the wider public. Production of the first sheets of new

DTK 50 and DTK 25 maps, together with the establishment of TOPO 25, is

scheduled to begin in 1999. The first produced sheets can be expected in 2000, and

their production cycle is planned to be between five and seven years. Of special

significance in the preparation of the Project for the Production of DTK 50, DTK 25

and TOPO 25 is that that this methodology will be transferable to the production and

maintenarnce of the entire system of national topographic maps at 1 : 25 000 to

1:200 000 scales in the coming years.
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