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In 1989 the Soviet space station Phobos-2 has made four 
sessions of Mars surface surveying. Two-channel optico-mechani- 
cal scanner THERMOSCAN was used for this purpose. It gave possl- 
bllity to register surface panoramas in visual (0.5 - 1 mkm) and 
thermal (8 - 13 mkm) spectral channels; for the flight height of 
6000 km the width of strip scanned was about 650 km, and the re- 
~olut~ion was equal to 1. 8 km/pixel for both directions, During 
the flrst session (13. 02. 89) the height of the station flight 
changed from 1150 to 5200 km; for three other sessions (1. 03. 89 
and t w c ~  of 2 6 .  03, 89) it was about 6300 km. Each line of each pa- 
norama registered had 384 pixels with 256 brightness levels, The 
rimer of panorama lines varied from 1500 to 3500. The bright- 
ness of images received from the space station was changing du- 
ring the session; for vlsual channel thls effect was due to 11- 
lumination changes, and for thermal channel it was caused by va- 
rlations of mean surface temperature along the f llght direction. 

All the Mars Images transmitted to the Earth were then pro- 
cessed in the Institute for Information Transmission Problems of 
the USSR Academy of Sciences; the interactive image processing 

system ALPHA of the Institute (1) was used for this purpose, The 
maln alm of processing was to increase visual quality of the pa- 
noramas registered. After reading each image from magnetic tape 
it was transformed to proper format. Small pulse noise was then 
removed from this image. Threshold medlan filtering (2) with 
neighbourhood size of 3 x 3 pixels and threshold value of 24 was 
used to achieve this. The mean brightness of the panorama was 
flattened after the nolse filtering In accordance with the for- 
mula bij = A (a;j - M ; j  ) + 128, a;j and bij are here and af- 
terwards the brightness values of the J-th element in the line i 
for the original and processed images, respectively, M is the 
mean brightness for the large symmetrical neighbourhood of this 
element (for some panoramas its size was 127 x 127 pixels, for 
some others - 255 x 255 pixels), h is the contrast coefficient, 

For the images registered In thermal spectral channel the 
next processing step was to remove mlnor periodical component 
(wlth 8 pixel period) that had been added to the signal due to 
some pecularlties of the scaner design. These images were there- 
fore processed by the formula bij = a;j - Mj(wod&) + MI where 
M is the mean brightness of the image before processing, Mk is 
the mean brightness of its pixels (i, j) with  mod 8) = k. 

Since the orbit of Phobos-2 station was highly elliptical 
durlng the flrst sesslon, the helght of its flight was In that 
tlme far from optimal one, So the panoramas registered in the 
course of the first session were approximately 8 times compres- 
sed along the flight. direction. For the compensatlon of this ef- 
fect it became necessary to stretch these panoramas; the bright- 
ness values for intermediate pixels were found by linear inter- 
pol at ion, 
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After finishing the processing of all the panoramas the 
pseudo-color images of some of their fragments t&en from both 
visual and thermal channels were synthesized ("visualv image co- 
uld for example be painted blue, and "thermal n image - ye1 low). 
These pseudo-color images were displayed on the screen of ALPHA 
system display processor (see (1) ) and reproduced by color prin- 
ting. 

In addition to the increasing of panoramas visual quality 
the problem of "thermal" panoramas correction was also solved, 
The aim of this correction was to compensate the changes of the 
scanner characteristics that arose during the session, and so to 
transform the panoramas to the common temperature scale. To ach- 
ieve this the images were processed in compliance with the for- 
mula bij = f (i) r aij + g(i), where f (i) and g(i) are fractio- 
nally-linear functions of the line number i; the coefficients in 
f (i) and g (i) were given separately for each session. 

Two fragments of panoramas processed that correspond to the 
same part of Mars surface for visual (a) and thermal (b) spect- 
ral channels are shown in the figire below. 
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