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Abstract: Due to uncertainties of illumination and incidence in image processing. a method that impact craters
are automatically detected and recognized based on the DEM from Mars Orbiter Laser Altimetery (MOILA) aboard
Mars Global Surveyor (MGS) is proposed in this paper. Topographic curvature, which delineates impact craters,
can be deduced from topography data. The thresholding map of curvature is transformed into a binary map, from
which we can detect impact craters by combination of segmentation and flooding algorithms. The true rate is 73. 4%

in detecting craters. More impact craters on Mars with confirmation algorithm can be effectively detected truly,

which are added to the existing catalog of manually identified Martian craters.
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Fig. 1  Topography map for experiment and the binary map

after transformation
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Fig. 2 The flowchart of detection process
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Fig. 4 The recognition results by Hough transform
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Table 1 The true detection and false detection of craters
X 35 GT TD TDR  FD/%  FDR/%
<5 km 344 256 74. 4 125 32.8
5~10 km 190 123 64.7 72 36.9
10~15 km 65 52 80 15 22.4
15~20 km 26 21 80. 8 3 12.5
20~25 km 15 13 86. 6 4 23.5
>25 km 32 30 93.8 4 11.8
Bt 672 495 73.4 223 31.6
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