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Abstract: The Mars orbiter orbits around Mars in a large elliptical orbit. Its high-resolution camera acts as
one of the payloads of the Mars orbiter, and captures images of Mars from its orbit. The imaging quality
of the camera is not only related to its own parameters, but also to the attitude and orbit control error. To
realize high-resolution photography of Mars, the relationship between attitude and orbit control error and
camera imaging quality is investigated in this study. First, the influence model of attitude and orbit control
of the platform and image motion calculation of the high-resolution camera was analyzed. Then, the plat-
form for the experiment and verification was built using a collimator and dynamic target simulator. The pa-

rameters of the orbit and satellite platform were simulated using ground simulation software, and the pa-
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rameters were injected into the dynamic target simulator and high-resolution camera. The dynamic target

simulator can generate the dynamic target, which is used as the shooting target by the camera, and the ve-

locity of the target varies with the attitude and orbit parameters. The camera performs image motion calcu-

lation on real-time and imaged according to the image motion compensation parameters. The experimental

results indicate that the dynamic MTF of the camera can be reduced by less than 10% when the orbit accu-

racy is less than 1 km and velocity accuracy is less than 1 m/s. High-precision attitude and orbit control

can guarantee the imaging quality of the high-resolution camera.
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Fig.1 Diagram of Mars orbit
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Fig.2 Relationship between objects and images
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Fig.4 Light path diagram
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Fig. 5 Dynamic target simulator

MEfEL

Bt I PR A B 2 F AR AU 2 e AN 7 T
BB R T R RS Boh U R 2 I R 2
W, o R AL A 1R 25 B A5 1F T AT R 88
R IR R, X R R B B R AT MTF 35,
MTF R4 R DL 6, 25 R Lk 1.

K6 MTEF it/
Fig.6 MTF test pictures

£1 MTFURER

Tab.1 Testresultof MTF
) Yk B 50 5 A HRB IR/ ((7) s AMLAT AT SE /He MTF {8

1 LA R R R A i 80 5975. 245 0. 140
RS 1 km;

. 80 5952. 381 0.127
M HAE FE 1 km/s 5
W HURS BE 2 ks

. ) 80 5927. 180 0.122
TR B 2 km/s;
RS B 3 km

80 5907.173 0.113

ARG BE 3 km/s5

IS 25 0] DU Y, Bl 2 4 i 1 22 1 38
Wik R MTFE S5 B Wi A8 /N, 3% 1 n] UAS 3R
ZE5MTFE AR, NE 7R, S 1
km, I 53 A5 BE R 1 km/s Bf ,MTF F &2 9%, &

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

B AT HEZ o S PORT R R 2 ke, DU SRS
M2 km/sHE ,MTF F &2 13% , FUR AR % # 78
% MM HORE BN 3 km, I RS BE A 3 km/s A
MTF T RE2519% , E5 01 BARR

http://www.cnki.net



%ZEE !ZEE /\7%3%

J PR GR 45 L B 1 15 22 X v 2 AR LR S5 9 5 i) 189

K7 RZELER
Fig. 7 Error results
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