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Summary: Prototype of the crater detection algo-

rithm (CDA) which should be capable to process glob-
al mosaics of visual images was developed. This in-
cludes a new method of reconstruction of digital topog-
raphy from a visual image. 

Introduction: CDAs are an important subject of 
the recent scientific research, as it is evident from a 
tabular overview of 73 CDA publications by numerous 
authors as given in [1], as well as 26 additional CDA 
publications as given in [2] and [3]. In our previous 
work, we developed a new CDA capable to search for 
still uncatalogued impact-craters, that utilize 1/128° 
MOLA data [4]-[3]. Only this CDA and CDAs from 
[5] and [6] (that also utilize digital topography instead 
of image data) actually demonstrated the capability of 
processing data globally. The work on detection of 
craters from DEMs is, in principle, much easier than 
detecting them from imagery data, because craters are 
landforms that can be defined in terms of terrain mor-
phometric attributes calculated from the DEM [7]. The 
consequence of the problems related to the detection of 
craters from visual images (such as illumination) is that 
the detection of craters from visual images globally for 
the whole planet is still an unsolved problem [3]. The 
highest available resolution for MOLA dataset is 
1/128° whereas there are already available image mo-
saics with a resolution of 1/256° globally, and much 
higher resolution for specific regions. This is one of the 
reasons for work on CDA which should be capable of 
processing visual images globally. In this work, we will 
present some initial steps in this direction. 

Methods: Some of the initial versions of new me-
thods developed for this purpose are as follows: 

Automated fixing of global image mosaics. This is 
a preprocessing step, performed before invocation of 
CDA. It searches for pixels wherein the value which 
can be in range from 0 to 255 is actually 0, which usu-
ally means that data is not available at this position. 
Algorithm searches for nearby pixels with values larger 
than 0, and uses this values to interpolate missing val-
ues. 

Automated determination of shading direction. In 
this step pixels that are brighter or darker then the 
nearby pixels are processed. Their weight factors are 
computed and combined, in order to automatically de-
termine the direction of shading for the region of inter-
est. The main purpose of this step is to make sure that 

following steps will receive images that will have the 
same shading direction, so that subsequent automated 
algorithms can be applied. 

Automated symmetry measurements. In this step, 
the symmetry between the regions of a crater rim which 
are brighter and darker than the rest of the region of 
interest is reconstructed. The main purpose is to insure 
a number of measurements that should be able to sepa-
rate true from false detections. This step as well as pre-
vious steps are required for a method developed for the 
reconstruction of DEM from a visual image. 

Automated reconstruction of DEM. The main pur-
pose of this step is that CDAs that utilize digital topog-
raphy data can be used for image data wherein digital 
topography is not available. The main problem for the 
implementation of this method is that stereo images are 
in principle not available, so it is necessary to develop 
the reconstruction of DEM which is based on a single 
visual image. The solution proposed here takes into 
account a prototype of a 3D crater shape, so that such a 
reconstruction can be done. In the first phase, accumu-
lation of darker and brighter pixels is computed in or-
der to reconstruct the first version of DEM. In the sec-
ond phase, low-pass filtering is used in order to remove 
artificial artifacts and to obtain a more realistic DEM. 

Results: The intermediate results of the new CDA 
are given in Fig. 1, for several craters of different size 
and illumination. Some initial results of the crater de-
tection are given in Fig. 2. 

Conclusion: As the results show, the CDA proto-
type capable to process visual image mosaics globally 
for the whole planet provides some of the required 
steps in a satisfying way. Considerable improvements 
are expected in the future work. 
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Figure 1: Some of the most important processing steps for the CDA prototype, which should be capable to process 
visual image mosaics globally for the whole planet (the examples are shown for some of the craters from Fig. 2): (1) 
the automated determination of shading direction (the images in the first two columns); (2) the rotation (the images 
in the third column); (3) the automated symmetry measurements (the images in the forth column); and (4) the DEM 
reconstruction (the images in the last two columns). 

 
Figure 2: Some initial results for 1/64° THM_DIR with the missing pixels interpolated (left) and 1/64° MDIM 
(right). False-detections which are still a considerable problem, and the detection of other craters which are not in a 
focus of these two images, are not shown in these two examples. The robustness of the approach is also one of the 
objectives of the future work, as well as the overall performance required for processing of global image mosaics. 
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