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Fig. 1 Illumination conditions on different earth days
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Table 1 Variations in solar altitude and azimuth angles at
lunar south pole
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Fig. 3 Illumination at locations on moving path
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Table 2 Time-scheduled and location-constrained path
planning method
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Mission Design for In-Situ Exploration of Lunar South Pole with

Spatiotemporal Constraints

Peng Song', Sun Jingbo"’, Zhang Tianyi', Rao Wei',
Fang Yue', Zhang Yiyuan', Chen Shiyu'

(1. Beijing Institute of Spacecraft System Engineering, Beijing 100094, China;
2. College of Surveying and Geo-Informatics, Tongji University, Shanghai 200092, China)

Abstract: Given the challenges faced by in-situ exploration missions at the lunar south pole, the complex terrain and rapidly
changing illumination conditions make it difficult to ensure a safe landing, maintain a continuous lighting environment, and meet
navigation and remote sensing imaging requirements. A method for spatiotemporally constrained mission design for in-situ
exploration of the lunar south pole was proposed. Based on high-resolution Digital Elevation Model (DEM) and ephemeris data,
terrain slope and dynamic illumination of the lunar south pole were modeled. Besides, various engineering constraints were taken
into account during the pre-descent circumlunar remote sensing phase, the lunar surface landing phase and the lunar surface moving
phase. Taking a potential landing area at the lunar south pole as an example, a landing site and landing time satisfying the
continuous illumination constraint, a traverse path meeting the light-tracking requirement, and a remote sensing imaging window
matching the landing time were obtained. The results demonstrate that the proposed method can provide implementable full-process
mission planning support for in-situ exploration missions at the lunar south pole and can also serve as a reference for the mission

design of China’s future lunar south pole exploration.

Keywords: lunar south pole; temporal and spatial constraints; in-situ exploration; path planning

Highlights:

e The environmental characteristics such as topography and illumination at the lunar south pole were analyzed.

e A full-process mission design methodology with spatiotemporal constraints for in-situ exploration was proposed.

e Multiple constraints were taken into account in the mission design including topography, illumination and communication.

e A case study was presented in a potential landing area at the lunar south pole.
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