0254-6124/2018/38(2)-239-10 Chin. J. Space Sci. = RAF £/

PU Junyu, ZHENG Yong, CHEN Shaojie, LI Chonghui, WANG Dingwei, HE Donghan. Geocentric position extraction algorithm
for Earth sensor image of lunar rover (in Chinese). Chin. J. Space Sci., 2018, 38(2): 239-248. DOI:10.11728/¢jss2018.02.239

R ERE Bk BUR S B it O BRI E R

i

R

R¥E' A B OKIAT FEE
ERRET OARX

1(fg BT BEEE B2 MM 450001)
2L TENZE L P4 710043)

B E HESREAREERRRM R, BAERR B3 ERD, REAETHERL. 2% A BREEAE A B0 i T
B IE S, B BRBUREE X BR S AT L0 BRE R E ERSCTNL. HEREG L OO B B U F R
AT RCF MBI BB AR Z —, HIZUE Tt BREURE A WLIRS B A< SCE B 75 s BRUR S B2 L BB AR AL S
B BR AR AR, 48— P52 MR 25 Tk 24 SR St BRAFUES MR L O AL SR B, SRA B LM g R %
Wi LB ER B S R AR A I, JEEET LA HUCALE. R E AR 45 R R, AR W AR IH
HA B A SR B ER L, SN A TGN 9.78" ~16.68" , 1325 2 ERENLECS (B T, MO L EIMT &
KRR B2 BRI 0.98”.

RHEIE  KoCSL, HERGURAS, MU, MO AR, R E

hE4SES V448.22

Geocentric Position Extraction Algorithm for

Earth Sensor Image of Lunar Rover

PU Junyu! ZHENG Yong! CHEN Shaojie! LI Chonghuil
WANG Dingwei? HE Donghan'

1(Institute of Surveying and Mapping, Information Engineering University, Zhengzhou 450001)

2(Xi’an Satellite Control Center, Xi’an 710043)

Abstract The Earth is the largest visible celestial body on the moon, whose range of motion on
the celestial sphere is small. Moreover, it has no phenomenon of rise and set. When lunar rover is
exploring on the moon surface facing toward the Earth, the Earth sensor can be used to photograph
the Earth, thus achieving long term autonomous celestial navigation. Geocentric position extraction
algorithm for Earth image is one of the key techniques of celestial navigation using Earth sensor,
which directly determines the precision of the sensor. In this paper, the Earth imaging law is analyzed

by studying the projection model of Earth sensor lens. An algorithm for extracting the geocentric
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position of the Earth sensor image free from Earth phase change is presented. T'wo steps are proposed

to realize full screening of the real edge of the Earth, including semi search method and cyclic

search method, and then geocentric position can be fitted. The semi-physical simulation experiments

show that the algorithm can effectively extract geocentric positions for different phase images and it

earns the external average accuracy of 9.78"”~16.68". Under the circumstance of random change of

experimental conditions, the maximum difference of standard deviations of external accuracy exceeds

no more than 0.98”.
Key words

simulation
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®1 IFERESZITER

Table 1 External accuracy statistical results

Rz 7 /pixel Ar/pixel AG/(" time_edge/s time_total/s
(a) 872.63 0.31 12.86 2.2152 2.9467
(b) 885.96 0.29 12.02 2.0207 2.9469
(c) 882.58 0.18 7.46 2.0039 3.0203
(d) 868.75 0.23 9.54 2.0086 2.9246
(e) 877.67 0.11 4.56 2.0606 2.9613
(f) 866.56 0.25 10.38 2.1024 2.9987
() 886.34 0.22 9.12 2.0714 3.0060
(h) 885.23 0.27 11.19 1.9655 3.0428
(1) 876.45 0.36 14.93 2.0295 3.0678
6) 883.36 0.38 15.75 2.1037 3.1303
(k) 869.29 0.09 3.73 2.0157 3.1555
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Table 2 Experimental statistical results

TEUKEK R % BEES/m FARKEE/ (") RS/ () SPHRERE/ () wrEZE/ ()
SEIG 1 11 1.32 15.75 3.73 10.14 3.84
525 2 12 1.12 13.89 2.12 9.78 3.23
24 3 10 0.97 17.23 1.89 13.20 4.14
SEIG 4 13 1.57 18.12 5.23 12.11 3.19
IG5 11 1.79 16.10 5.13 11.73 3.55
LI 6 14 2.04 19.12 3.23 16.68 4.17
LI 7 12 2.27 18.21 4.21 13.23 4.06
LI 8 11 2.46 14.31 6.43 10.92 3.28
5205 9 13 2.69 18.23 6.32 14.43 3.53
SEI 10 14 2.81 16.76 5.29 12.39 3.65
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