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Extraction of Lunar Surface Geological Features with Chang’e-1
Data Using Coherent Algorithm
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Abstract: The classical edge extracting algorithms in the image processing can extract lunar surface geological features, but can
not extract texture features of lunar terrain from Chang’e-1 image data. This paper suggests a method of coherent algorithm to
extract the lunar surface geological features with Chang’e-1 data, which is based on coherent calculation of signals in digital sig-
nal processing transplanted into image processing for lunar data. We processed some Chang’e-1 image data by using coherent
calculation which involves calculating the similarity between pixels or pixel groups. By comparing several classical algorithms
with our algorithm, the effectiveness of this method is demonstrated. The coherent algorithm can extract linear and circular ge-
ological structure features as well as the texture features of lunar terrain from Chang’e-1 lunar image at the same time. And it
is also able to identify the small-diameter craters. So the method can be applied to computer-driven automatic recognition of lu-
nar structures and landforms for evolution analysis of the moon.
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Table 1 Parameters for coherent algorithm test

M P Q
b 2 0 1 2X2
c 3 0 1 3X3
d 3 1 1 3X3
e 3 0 3 3X3
f 10 0 1 10X10
2
Table 2 Effect of coherent algorithm under various parameters
M P Q
1~width —M~—+M —M~—+M

s width
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Fig. 3 Tllustration of different coherent parameters with the lunar image data
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Fig. 4 Tllustration of different edge-extracted algorithms with the lunar image data
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