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In the practical work done so far with space photographs in our 
country has been proved that for many problems in principle the 
equipment and methods commonly used in photogrammetry can be em
ployed. The methods are partial enlargemen~ or reotification, 
graphic photogrammetric stereoplotting, and digital photogram
metric restitution,. Photogrammetry and remote sensing viewed as 
related sciences vexy often provide a definitive photogrammetI'ic 
or cartographic final-product. These are map pI'oducts as photo 
maps or in vector format, thematic or topographic maps. 

Thematic maps betv/een 1 : 50,000 and 1 : 500,000 sand. 
amallex produced from space ographs are mainly used for spe-
cial purposes such as ge exploration, fox agriculture, 
forestry, ecological or planning purposes. 

Unt recent ,we had to cons the , that the resolution 
of satellite data was inadequate fox mapping or revision 
of topogxaphic maps at a s 1 : 25,000. Since 1987 we now 
have got high resolution space phot taken with the 
camera KFA-1000 which have n the subject various theoreti-
cal and practical st sin pnotogl"ammetry. 

Since 1976 we are pI'oducing photo maps from space photographs 
taken with the ],00'-6 multispectral camera and taken with USSR-
cameras made in the last s. Its technical data are: 

Type of space 
vehicle 

Camera 

Image format 
(mm) 

Calibrated fo
cal length (mm) 

spe.ctral .:ranges, 
channels (nm) 

SOYUZ SALY~f COSMOS COSMOS 
SALYUT (unmanne (unmanned) 

M KATE .... 1 KATE ..... 200 1000 

x 180 x 180 180 x 180 300 x 300 

125 140 200 1,000 

6 

460-520 
520-560 
580-620 
640-680 
700-740 
790-900 

1 3 
black/white 
false colour 

500-700 5 00 
600-700 
700 .... 900 

1 

colour 
570 .... 670 
670-800 



Photo scale 
1 : 

Groun,d re
solution (m) 

2,500,000 

10 to 15 

1,500,000 

50 

1,000,000 270,000 

15 to 30 5 to 10 

We receive these space photographs from the Soviet Union in an 
acoeptable period at acceptable costs for our user oommunity. 

The photographs from all these space cameras have a 100 per cent 
cloud-free coverage of the territory of our country. 

Because of its geometrical properties the space photographs from 
the MKF .... 6 or KFA-1000 are especially suited for planimetric map .... 
ping and less for height representation. In previous missions 
for photogrammetric surveying the photographs were taken with 
about 60 per cent and more foreward overlap and adequate side 
overlap for areal coverage. 

Since 1978 we have mainly produced photo maps between 1 : 50,000 
and 1 : 500,000 scale from space photographs for an area of 
about 75,000 km2• Photomaps have a high information content 
which can be geared to the varying needs of different users with 
elements known from the traditional line maps and with additio
nal cartographic symbols. These maps are equipped with a grid, 
a map frame, and marginal data. 

In a space photo map 1 : 200,000 scale just a part of the origi
nal photograph size of the space camera is used, for instance, 
to cover a map format 50 em x 50 cm, an image part from a photo
graph taken, with the :MKF ..... 6 camera of about 4 cm x 4 cm, or an 
image part from a photograph taken with the KATE-200 camera of 
about 10 cm x 10 cm is used. 
For pa:rtial enlargement or rectification the RECTlMAT C recti
fier has given evidence of its excellent performanoe; it is 
equipped with an additional device especially for the processing 
of MKF-6 photographs. The rectifier is an instrument of the new 
generation for colour and black-and-white photographs. High re
solution and the wide range of magnification 0.85 ••• 8.0 power 
or 3.0 ••• 18.0 power allow processing of photographs taken with 
different photographic systems and a maximum photo-size of 
30 cm x )0 cm. Its performance parameters satisfy the require
ments of photogrammetry as well as those of xemote sensing of 
the earth. 

For differential rectification the TOPOCART D - ORTHOPHOT E has 
proved to be good. In addition to the rectification of black
and-white photographs, also colour photos can be rectified on 
colour film in the full magnification range without additional 
aids, the same applies to spectrozonal and in.frared films. 

Interpretable superimposed colour photographs may be produced 
with the multispectral projeotor MSP-4 C from photographs taken 
with the multispectral camera ~~-6 M. The MSP-4 C is a four-
channel colour synthesizer for the interpretation of multispec
tral black-and-white photographs with a maximal picture size 



of 10 mm to 91 mm 
Superimposed coloux 
graphs taken with t 
200 with an image f 
by a spe method 
magnification range on 

From the 6 spectral ranges of t space camera ilKF-6 M it was 
channel 4 (from 640 ••• 680 urn) and 6 790 ~. 
900 nm) which proved to be most suitable fox interpretation 
most object categox s of complex thematic mapping at the scale 
1 : 200,000. Mainly larger villages, settlements t 
single buildings Ble clear ible with regard to the boun-
daries Bnd inner str s. Indust plants, ts, dumps 
of building material, lignite s etc. can be rec 

• The road retwork with , mot , and communi-
cation roads can be compiled in more det 
sented t ge map 1: ,000 
network of railway Cvu .......... " ....... 
inland lakes, and coast scan 
mar ed by the contrast of the cant 
covers or built-up areas in the 
possibilit s are obtained e 
inter tation of forests 
determination of rent 
measurement of the s 

t faa product 
with the of 0-

The aphic photogrammetr stere t 
from he space cameras MXF-6 ox of t 
1 : 1, 000, 000, 1 : 2 , 000, ,or 1 : 2 ,500, 000 for t 
1 : 100,000 and 1 : 200,000 can carr d out on the 
TROGRAPH G preCision stere ter. c ex-eopl 
with a range of calibrated length om 85 mm to 310 mm 
1 times viewing magnification allows t re itut of coemis 
image material. Supplementar s such as reoo! s, tilt 
tor or model corrector for t gr ting with correc-
tion of distorsion, earth curvature, and refraction can con-
nected electxically via se Th~'-6 phot aphs can 
placed int 0 the machine aI' 
fied by 2.4 times t 
tat the image mode is 
tr ints. The stereoscopic 
to be represented performed in 
by-line engraving on an engraving 
aided digital plotting system DZT 
it is possible to compare the 
photograph directly with the 
quite differ map 

In the last time we have 
taken with the camera 
1987 from the territory 
photoscale 1 : 270,000, a 
res ion 5 to 10 m, an 
more t 60 



mater se colour film. The photogrammetr sand 
cartographers would like to have a cosmic sensor resolution of 
about 5 m. In the GDR, for example, topogxaphic maps must meet 
state map accuracy standard which requires about 66 per cent 
of well defined points, such as road interseotions, to be with-
in 0.35 rom the correct photogrammetric map location. 
These are + 8.75 m in nature for the topographic map 1 : 25,000 
scale. Many customers require topical topographic data and, 
increasingly, the ability to generate them in a short time. 
The major problem we have encountered with high resolution 
space phot and the esent topographic map 1: ,000 
scale is t t " 

First experiences have shown that the high resolution space 
photographs taken with the camera KFA-1000 can be used for the 
revision of topographic map products 1 : 25,000 scale using 
conventional photogrammetric techniques such as the map revi .... 
sion system KARTOFLEX (Fig. 1), the precision stereoplottex 
STEREOMETROGRAPH or the instrument system TOPOCAR~ D (Fig" 2). 

The map r instrument KARTOFLEX is universally applicable 
to the updating maps of any scales, interpretation, an.d cal-
CUlation of areas with fast operating mode. The original docu
menia are predominantly aerial photo pairs and space photo
graphs irrespect i ve of the exposure focal length ~vi th maximum 
format size of 30 cm x 30 cm. The extended version of the in-
strument equipped to solve the following problems: 
- Correction of affine and perspective distortions occuring 

between original photograph and map can be activated thxough 
the microcomputer; 

- Fast correlating of photo and map by an orientation, programm; 
- Digitizing of map points and image points with coordinate 

output standard interface. 

The viewing magnification on the KAH.TOFLEX is continuously va
riable for photographs from 2.4 to 12 times and for the map 
from 0.8 to 4 times. The viewing modes to be changed over: 
- Stereoscopic viewing of photos with superimposed map in the 

left or right eyepiece; 
Binocular viewing of ODe of the two photos with superimpo
sing map; 

- Binocular superimposed viewing of multispectral photos in 
three channels. 

The main fiad of applicat of IL\RTOFLEX with space photo-
graphs are the production of thematic maps of any scales and 
the Ushortened updating" of topographic maps 1 : 50,000 or 
1 : 25,000 scale. For instance, the correlation of the space 
photo model from the camera KFA-1000 with an image format of 
30 cm x )0 cm with the existing topographic map 1 : 25,000 
scale is made partially by means of 3 to 5 map control points. 
The interpretation of the new map elements to be represented 
is performed in partial sections with maximum area of about 
5 to 8 cm2 in the map 1: 000 scale. This corresponds to an 
area of 4 to 7 mm2 in the or image of 1 : 270,000 scale. 



For la2ge areas, for instance new housing areas, of about 
100 em in the map 1 : 25,000 scale the photogrammetric stereo
plotting from high resolution space photographs of the scale 
1 : 270,000 can be carried out effective,ly on the STEREOMETRO
GRAPH G precision stexeoplotting machine with model corr'ector. 
The absolute orientation of the image model is made partially 
by means of 6 map control points. The affine stereoscopic com
pilation of the new map elements to be rep:resentedis perfor
med in partial sections and by line-by-line engraving on an 
engraving foil directly on the computer-aided stereoplotting 
system. 

The combination of photogrammetric mapping with the KARTOFLEX 
and with the STEREOMETROGRAPH G from the high resolution space 
photographs may be utilized now with other source information 
for the "shoriened updating". The only one year old, new topo
graphic information from the space photographs on the combina .... 
tion foil may be coloured imp,rinted in the eXisting toposra
phic map 1 : 25,000 scale. This is an effective method. (Fig. 
3.1 •••• 3.3.) 

For the digital photog.rammetric :restitution of the space photo
graphs can be made use of the STECOl1lIETER C precision ste:reocom
pa:rator. It allows the point-by-point restitution of the cosmic 
photographic material inan image fOl'mat of 23 cm x 23 cm with 
a total magnitication of 6 to 18 times. The photo coordinates 
of single points measured in digital photogrammetric restitu
tion are recorded in machine readable foxm and subsequently 
processed in a computer with the block triangulation program 
SA1\I1T. Here, too, map control points from existing topographic 
maps of the scale 1 : 25,000 or 1 : 10,000 are introduced, with 
street crossings being well suited as map control points. In 
the computer program consideration of influences of the earth's 
cu:rvature and refraction can be satisfied. For the STECO]lIETER 
measurement for one photo pair fr-om the space camexa MKF-6 M 
for instance a mean position error of + 32.5 m or + 16 )lID in 
the original image yielded. The results are represented carto
graphically in the usual foxm in off-line operation on the 
DZT 90 x 120 Digital Dx'awing Table .. 

It is a fact that for many problems in the production of thema
tic maps and in the revision of topographic maps with space 
photographs the photogrammetric equipments and systems fxom VEE 
Carl Zeiss JENA in our mapping and plotting centre can, be em
ployed. 

The photog.rammetric and car'tographic methods as we practise 
them with aerial photographs and the analogue and analytical 
plotting instIuments can also be used for space photogrammetry 
in the next time. 

510 



Figure 1: Map Revision Instrument KARTOFLEX 

Figure 2: Stereoplatter TOPOCART D with connection of a 
computer-aided plotting system DZT 90 x 120 / RGS 
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Fig. 3.1.: 
Existing topographic map (1980) 
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New topographic information 
from the high resolution space 
photographs (1986) 
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Fig. 3.3.: "Shortened updatIng" 
(combination 3.1. and 3.2.) ,,- Stand der Uriterlagen: 

, : 1980 

Erganzt mit Kosmischen Aufnahmen 
vom August 1986 
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