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Fig. 2 Diagram of position circle
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Table 1 Compare of three absolute positioning methods
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Selection of Absolute Positioning Methods for Mars Rover

PENG Song, JIA Yang, CHEN Baichao
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: According to Mars moving detection mission, three absolute positioning methods for Mars rover are proposed:
wireless TT&C, image matching, position circling. For the wireless TT&C positioning, the orbit determination is first done, then
the rover position relative to the orbit is determined by wireless communicating between two detectors, at last the absolute position
of the rover is calculated. For the image matching positioning, the absolute position of the rover is calculated by matching the
images during the landing process to the map of the landing zone with geographic information. For the position circling, the
orientation of the sun and Mars gravity is measured by sensors at discrete moments, then with these measured results and ephemeris
the absolute position of the rover is calculated. The three methods are analyzed and compared, and using advice is given according
to factors such as precision, constraints, etc. To get the rover absolute position rapidly and accurately, position circling acts as the

primary method to get the position, wireless TT&C method verifies the position, and image matching method revises the position.

Key words: Mars rover; absolute positioning; wireless TT&C; image matching; position circling
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Analysis on Physical and Mechanical Properties of Martian Soil

DANG Zhaolong, CHEN Baichao
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Martian soil is one of the major factors in the Mars surface exploration which have to be considered during the
development of Martian probes. The physical and mechanical properties of Martian soil influence directly the design of landing-pad
of Martian lander and the wheels of Martian rover. During the field tests of Martian probes, the proving ground for Martian surface
environments must be simulated. The exploration results about the Martian soil and its simulant are analyzed in this paper. The
ranges of parameters for physical and mechanical properties of Martian soil are summarized. The results can be used for the

development of China's Martian probes.
Key words: Martian soil; physical properties; mechanical properties; Martian soil simulant
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