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Fig.2 Study areas 1 and 2 of the Mars mission
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Table 1 Root mean square deviations in different areas of the successful landing mission

KEIRN G5 G /km B iR w2107 KRR G /km B R 72107
1 1.26~7.28 MER Spirit 1 1.26~2.54
5 0.82~13.74 5 0.31~11.65
Mars 2
10 0.82~144.92 10 0~37.40
1 4.65~9.60 MER Opportunity 1 0.31~0.83
Mars 6 5 4.65~15.47 5 0~2.73
10 1.56~23.06 10 0~9.15
1 3.48~5.19 Phoenix 1 2.02~3.77
Viking 1 5 0.42~9.00 5 1.87~6.47
10 0.42~19.72 10 0.96~7.17
1 1.31~1.94 MSL Curiosity 1 2.23~4.64
Viking 2 5 0.47~7.04 5 1.15~60.29
10 0.31~8.48 10 0.94~122.71
1 2.87~3.09
Mars Pathfinder 5 1.20~4.97
10 0.31~22.26
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Fig. 8 Root mean square deviation reclassification map
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Table 2 Ground bearing capacity determination formula
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Fig. 9 Ground bearing capacity reclassification map of the research area
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Table 3 Engineering constraints and thresholds for the landing areas of Mars Mission
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Fig. 10 Map of the distribution of hydrous minerals on the surface of Mars
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Fig. 14 Geomorphic and geological unit maps of the research areas
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Analysis and Selection of Landing Areas for Mars Mission

WANG Yue"?, WANG Biao"?, WANG Xun"?, PAN Chenan"’, YAO Peiwen"’, LI Chenfan"®, LI Bo"’

(1. Institute of Space Sciences, Shandong University, Weihai 264209, China;
2. Shandong Provincial Key Laboratory of Optical Astronomy and Solar-Terrestrial Environment, Weihai 264209, China)

Abstract: In this paper, based on the (Digital Elevation Model) data, remote sensing imagery and geological units, the
priority landing areas were selected by combining the engineering constraints (terrain factors, ground bearing capacity, elevation
and latitude) and scientific significance, and geological background of these priority landing areas was studied. Firstly, terrain
factors (including slope and roughness) of the tentative sub-area were extracted derived from DEM data. And the areas meeting
engineering constraints, which have lower slope (<7.38°) , roughness value (<0.0096) , stronger ground bearing capacity,
elevation (<-2km) and latitude (0~30°N) , were selected. Then, based on the two research focuses of life and geology, the
areas containing the scientific significance were chosen as the priority landing areas (a~h) . Among them, a and b priority
landing areas are located in the Chryse Planitia, c~g priority landing areas are located in the Isidis Planitia and h priority landing
area is located in the Nepenthes Planum. Finally, the geological backgrounds of the eight areas were studied, and three priority
landing areas (e~g) were considered as the highest priority landing areas because of their flat terrain, location at the boundary of
two geological units and detection of the distribution of hydrous minerals.

Keywords: Mars exploration mission; landing areas selection; engineering constraints; geological background; hydrous
mineral

Highlights :

e The priority landing area of Mars Mission was selected by combining the engineering constraints and the scientific significance of

the research. A total of 8 priority landing areas were selected.

e The geological background of priority landing area was studied and their priority degree as the final landing area was evaluated.

e The three landing areas of e-g are considered as the highest priority landing areas because of their flat terrain, location at the

junction of geological units and detection of the distribution of hydrous minerals.
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