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Introduction: The exploration of planetary bodies 

is growing every day, many space missions have been 

conducted and many are still to come. Among the 

planetary bodies explored the planet Mars has received 

particular attention Thus a large number of images of 

the planet's surface has been obtained and from these 

images is possible the identification of craters on its 

surface. The study of impact craters is an important 

task, because they represent the only tool available to 

measure remotely, the relative age of geological 

formations on planets.  Besides enabling studies of a 

number of outstanding issues in the geomorphology of 

the planet, such as the natural degradation process [1], 

analysis of regional variations of the geological 

material [2] and has served as the basis for the 

stratigraphy of the Moon and Mars [3]. The 

identification of craters on planetary surfaces also is 

crucial for space exploration since man has been 

prepared for submission to a future manned space 

mission to Mars. The early manual crater counts on 

optical images can now be aided by several semi-

automatic approaches from the image processing and 

pattern recognition fields [4 - 8].  In this sense, we 

developed a methodology for detection of impact 

craters on Mars by Mathematical Morphology. 

Methodology: The methodology for the detection 

of impact craters is based on the following steps: pre-

processing, binarization, filtering, segmentation, and 

finally the detection of craters. 

Pre-processing: for pre-processing image were 

used filters mmvmax and mmvmin, which aims to 

remove peaks with higher contrast and lower, 

respectively, that a stipulated amount. Then, the 

morphological gradient operator was applied with the 

aim of increasing the different tones of gray at the 

edges of the craters. 

Filtering and Binarization: Later pre-processing 

the image was binarized with threshold "13". Then we 

applied the closure operator using the disk structuring 

element with radius 2 ", with the aim of recovering the 

craters that were degraded in the pre-processing. To 

eliminate noise in the image, we applied the operator 

opening with the structuring element of radius disk 

"2". 

Applied operators described above, the craters were 

detected, but the craters that were nearby, were 

detected as a single crater. In order to solve this 

problem, have been applied operators distance 

transform and watershed. This process is also called 

geodesic SKIZ or Skeleton by Influence Zones, the 

process is described below. 

Segmentation of close craters: A distance 

transform was calculated, from which a marker was 

determined for each crater, ie, the markers were taken 

from the regional maximum generated from the 

distance function. The lines of the watershed transform 

were obtained from the function of distance negated 

that originated the markers, and this was used to cut 

binary input image, thus separating the craters that 

were nearby. 

Results: The methodology was applied an image in 

the plain of Utopia, the northern hemisphere of Mars 

with a spatial resolution of 100/pixel, taken since 2002 

by Camera THEMIS - Thermal Emission Imaging 

System 2001 Mars Odyssey probe. 

Figure 01 shows the results obtained with the 

methodology described previously. 

 

Figure 01: Results obtained by morphological 

operators.  

 

Discussion: The methodology presented here is 

part of a general methodology that aims at automatic 

detection of craters on Mars, in which crater 
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recognition will based on mathematical morphology 

and templete matching by Fast Fourier Transform. 

From the results of the tasks of identifying and 

counting of craters can be performed. This path can be 

predicted by studying the size and frequency of craters, 

the age of the land in question and understand the 

processes of degradation and Crateris, knowing the 

nature of the terrain that were the target of impacts, 

among others. 
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