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We have used recently developed software [1,2] which creates digital 
elevation models (DEM) automatically from stereo images to 
examineViking images of the North Polar region of Mars. Three areas 
were selected for study, all of them in the polar layered terrain and 
covered by images with approximately 50 m resolution. One of the 
areas shows a simple stratigraphic succession without interruption; 
the other two have prominent unconformities, demonstrating two 
clearly-defined phases of deposition, interrupted by an episode of 
erosion. The DEMs created from these images can reveal thicknesses 
and relative inclinations of the strata, if simple assumptions are 
made. 

The topography of the layered terrains has been investigated 
previously by both photogrammetry and photoclinometry, and form 
line maps produced [3,4]. The aim of our study is to put polar 
topography and stratigraphy on a more objective footing, using 
automated photogrammetry. The software to carry this out was 
developed at the Department of Photogrammetry and Surveying, 
University College London, and consists of several routines used in 
sequence. Seed-points (corresponding well-defined points 
identifiable in both images) are selected by the operator from the pair 
of images. An adaptive least squares algorithm is then used to grow 
areas of matched patches from the selected seed-points. The file of 
matched points is then converted to position and elevation data, using 
camera modelling and stereo resection software. Camera position and 
orientation data are supplied by the USGS. 

The 3 study areas were chosen for the comparatively high parallax 
values of the stereo coverage (44" to 47"), as well as their geological 
interest. Problems are encountered when there is insufficient surface 
texture for unequivocal matches to be made. This is particularly 
problematical in the polar regions of Mars where permanent water ice 
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and temporary carbon dioxide frost abound. Even in the clearly 
defined layered deposits, mismatches can occur, but these have been 
almost eliminated by the use of updated software which allows patch 
size to be varied for each seed-point. The lack of ground control 
points is also a problem, and mapping at this detailed scale entails 
some uncertainty in the orientation of the datum for each DEM. 

Satisfactory point matching and topography has been derived for more 
than 90% of the overlapping areas of layered terrain. This has meant 
that all the features of interest in the selected areas of study have 
been well covered. Work in this area is continuing; in particular we 
hope to determine the regional extent of the unconformity/ies and the 
degree of angular discordance between layers. When this information 
has been retrieved we will be a stage nearer to understanding the 
geological history of the region. 
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