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Characteristic Areas Extraction and Tracking Algonthm in the

Process of Asteroid Landing
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Abstract: A new algorithm is proposed for the landmark tracking in the process of asteroid soft landing that
based on the frame of DIMES. Firstly, a method of luminance equalization is used for highlight the shadow areas
and light areas, and convert the image into the binary one to find the connection areas. Secondly, find the high
correlation location of the binary areas by template matching. Finally, confirm the characteristic areas by the
geometrical relationship of different characteristic areas, and extract the characteristic vectors of the high correlation
areas, and analyze the degree of similar between areas and the land mark to find the most similarity location. Two
groups of the terrain picture of asteroid are examined in the paper and the result is well.
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Fig. 1 Two planetary images
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Fig. 2 Images after intensity adjustment

1.2 Z{E% HAE =R (O FR .

MR R 20645 S fe A A0 FR IO X 5 g XA () ) 1 [180,255]or[0,25]
{5 180 Fil 25, B 1% 2 {1 A /N T 180 B U Bk o pixel =1 other D
X, BMEREANKT 25 AN BREX, — B 3 R T A AL AR A4S 2] ) 25 5

(a) —EALJF 512 (a) (b) ZfHALSR IE2(b)
B3 fHALE R ER

Fig. 3 The images after binaryzation
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Fig. 4 Connected component
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Fig.5 The geometrical relationship among the characteristic areas between the connective images
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Fig. 6 The extraction of characteristic areas and object area in Fig. 1 (b)
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Fig. 7 The extraction of characteristic areas in some area of Mars 1
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Fig. 9 The second group of images(rotation with noise)
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3l X G 10X 14 0. 088 (425,321) (388,276) (406,352) (397,311

K FHEE ML, LR A X 38 B Y B A R X A PR B I AE 1.5 s N,
2.2 GHZ 4b¥4% .2 G NAE, Matlab 3355, £ 5256



314 TR 2 BRI 2

x2

FHBERI R B ER R R
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