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Fig. 1 Structure of Zhurong Mars rover under mast deployment

5) IWHIHLIAAARR R O-X Y, Z,

XU AL AL, BRSO N AT 2 3RS AL
R 35 Kb 1 2 A R 2 I 5 10) [] 2 38 AL AR A bR 2R Z
Z, AT T A LG Bl 28 5 J O HLRS i 22 1) £ 2 T 42,
AR AE LT AT & SRS AL 35 4 T AR ZS B 7 1) [
AR R Y ARAX-Z A FI7 1.

6) MHNHLIY AL AR ROX Y iZs

Y IR il 2k, B A5 0 B MEAT 5 IR S HLAY
IR0 T AL ARAS I 7 11 [F) B SR UM AL b R Y Bl X
AT TAm AL 5 R WL A (i) A R 4L, BRI
TNHERT RSB I Ak T AL AR A I 7 10 [ 2 LA
MFRRX, ZARX-Yea T

7 ZHIEHLALFR RO -Xn YinZim

JE R 2GR HNLIESH L, Z R s T
Yo AR L A & IR BN LA 2 b T AR AS I T
e [F) B B MU AR AR R Y i, X R A1 Y -Zn A TF T 1A

8) Z AL LA RO-X Y12

JE SN E AL ZHPAT T 2 6 AL bR R

IR B AN AL BR R I 4 08 R S BN AL B AT E
K2 ~4f7R

B2 58 niAbR R AT 2220 FRAR KR AR L5k 2
Fig. 2 Transformation from special point coordinate system to the mast
mounting base coordinate system
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Fig.3 Transformation from mast mounting base coordinate system to multi-
spectral camera coordinate system
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Fig. 4 Transformation from multi-spectral camera coordinate system to
camera lens coordinate system
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Fig. 6 Work flow of Multi-spectral camera exploration
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Fig. 7 Aiming error caused by mast control error
(mechanical coordinate system)
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Fig. 8 Aiming error caused by Target point positioning error
(mechanical coordinate system)
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Accuracy Mast Pointing Control Method for Multi-Spectral Camera of Mars Rover

LU Hao"*, ZHANG Hui’, ZHANG Zhen’, YU Tianyi’, CUI Xiaofeng’, HU Xiaodong®, FEI Ligang'
(1. Beijing Space Information Relay Transmission Technology Research Center, Beijing 100094, China;

2. Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: To achieve the goal of accuraetly pointing to particular targets for the narrow-FOV multi-spectral camera on the

mast, an accuracy mast pointing method was proposed. The mast kinetic model, the iterative solution method of mast control

parameters, and the working flow of rover target detection were designed. An error analysis of the method was conducted. Through

the practice of China’s first Mars exploration mission, the method is proved to satisfy the demand for accuracy pointing of the multi-

spectral camera.

Keywords: Zhurong Mars rover; mast control; accuracy pointing; homogeneous transformation; multi-spectral camera

detection

Highlights:

® An accuracy mast pointing control method for narrow-FOV strategy of multi-spectral camera exploration of Mars rover was

proposed.

e The work flow of multi-spectral camera exploration for different scenarios was designed.

e The proposed method in the article was verified through China’s first Mars exploration mission.
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