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Fig. 5 Implementation process of efficient mobile sensing of Mars rover
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Fig. 8 Rover navigation unit planning (approaching sand dune movement)
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Fig. 9 Planning results of rover navigation unit (path back projection)

KEERNKEH R E K ESE AR E)
BAIF BRI . AR 2021488 H30H , KRB EmHN

MUARE T T R ATIEL 064 m. KR ZERARES S L0
B TR METIHAGEas = LB S, K2
BERE B AT L o

B 10 KEFBIHFH Oa@FEAHELES

Fig. 10 Rover moving track (rear obstacle avoidance camera image)
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Teleoperation Technology of Zhurong Mars Rover

ZHANG Hui, LU Hao, YU Tianyi, XIE Yuan, WANG Cheng, BAO Shuo, HU Xiaodong

(Beijing Aerospace Control Center, Beijing 100094, China)

Abstract: Restricted by the delay of TT&C communication link, communication bandwidth and relay communication arc,
interplanetary space teleoperation technology is different from Earth Moon space teleoperation technology. The mission
characteristics, technical difficulties and flight control design constraints of the Mars rover teleoperation are summarized. Aiming at
solving the technical problems of the first interplanetary space teleoperation of China, this paper studied and established the Mars
rover teleoperation control mode and key technology system, put forward the overall design method and system architecture of the
Mars rover Teleoperation system, and designed the Mars rover teleoperation flight control mode and implementation process. The
method proposed in this paper has been successfully applied to the teleoperation mission of Zhurong Mars rover. Zhurong Mars rover
always maintains efficient movement and exploration, and the 100 d teleoperation mileage exceeds 1 kilometer, which verifies the
correctness and effectiveness of this method, and lays a technical foundation for follow-up interplanetary space teleoperation
missions.

Keywords: Mars exploration; Mars rover; teleoperation

Highlights:

e The technical characteristics and design constraints of Zhurong Mars rover exploration mission were analyzed.

e The key technical requirements of Mars rover teleoperation were summarized.

e The overall design method and system architecture of Mars rover teleoperation system were proposed.

e The Mars rover teleoperation control mode and flight control implementation process were designed to solve the implementation
problem of Mars rover teleoperation flight control under the condition of limited measurement and control arc and large time delay.

e The coordinated planning of ground planning movement and on-board autonomous navigation movement is realized for the first

time, and the daily efficient long-distance movement of the rover and load detection during movement are realized.
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