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Table 1 Statistics of Mars probes launched by mankind
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Current Situation and Trend of Mars Orbiting Exploration

ZHANG Yuhua', ZHU Xinbo’, XIE Pan’, XU Liang’

(1. Shanghai Academy of Spaceflight Technology, Shanghai 201109, China;
2. Shanghai Institute of Satellite Engineering, Shanghai 201109, China)

Abstract: Based on the mission requirements of Mars orbiting exploration, and the constraints and environmental
characteristics of interplanetary transfer and flight around Mars, the main technical difficulties of Mars orbiting exploration missions
were analyzed. Based on the mission requirements and functional characteristics of Tianwen-1 orbiter, key technologies and solutions
for Mars orbiting exploration were summarized, which mainly include autonomous security control for Mars orbit insert, autonomous
management of long solar transit, integration of measurement control and data transmission, and multiple communication rates
adaptive relay communication. Then, the development history, trend and innovation of the functions and technologies of the Mars
orbiting exploration platform were reviewed, including Mars-to-Earth communication rate, navigation and orbital transformation
capability, structural load-carrying and propulsion system. According to the future requirements of Mars exploration, the new
capabilities that the orbiting exploration platform needs to develop were analyzed. Finally, the future direction of Mars orbiting

exploration was analyzed.

Keywords: Mars; orbiting exploration; orbiting platform; technology development

Highlights:

e As an important exploration form, orbiting exploration can obtain Martian surface topography, global image, surface geological
structure, meteorological information and other exploration data by means of remote sensing.

e Through remotely-sensed image, a safe landing site can be selected for Mars Rover.

e The Mars Orbiter of Tianwen-1 integrated three functions of “orbiting, transporting and relaying” to maximize exploration
efficiency.

e The independent management capability of Mars orbiter is constantly improving.

e The new capabilities of Mars orbiter for future Mars sampling and return missions are presented.

[TIEHE: ST, RILFR: RAE]
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