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Space Planet Exploration Rover Climbing Test Site Design
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ABSTRACT

Space exploration is at the forefront of human scientific endeavors, and planetary exploration rovers play a critical role in
studying planetary surfaces. Rover performance is especially vital for safely navigating steep terrain and delicate landscapes
found on planets like Mars and the Moon. This paper offers a comprehensive overview of a landing testbed designed to
simulate challenging extraterrestrial terrain and loose regolith. The paper briefly outlines lunar crater region topographical
features and highlights the importance of these simulations in rover testing. It then explores previous landing testbed
developments and describes the design process for a landing testbed to be installed in the dirty thermal vacuum chamber
at the Korea Institute of Civil Engineering and Building Technology. Once realized, this proposed landing testbed will enable
precise evaluations of rover mobility and exploration capabilities under lunar-like conditions, including high vacuum and
extreme temperatures.
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Fig. 1. The crustal thickness map of the Moon, centered on
the farside (South Pole—Aitken Basin) (Hiroaki et al.,
2012)
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Fig. 2. NASA rendering of building a permanent base on the
moon

® Ice exposures constrained by M3, LOLA, and Diviner

Ice exposures constrained by M3, LOLA, Diviner,
and LAMP

Fig. 3. Ice Confirmed at the Moon's Poles (Li et al., 2018)
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Fig. 4. Dirty thermal vacuum chamber installed in Korea
institute of civil engineering and building technology
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(a) Hiroaki et al. (2012)
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(b) Ahmad et al., (2016)

Fig. 5. Examples of sloped terrain simulation beds in form of soil container
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Fig. 6. Simulated Lunar Operations (SLOPE) Laboratory soil
bins. A: High—sinkage Fillite (Tolsa USA, Inc.).
B: GRC-1. C: Tilt bed
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Table 1, Concept of Rover Climbing Test Site

Flat environment Slope environment

Pulley
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System

Scissors
System

Counter
Mass
System
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Table 2. Space Planet Exploration Rover Climbing Test Site

Design
Capability
Soil Box Size 4,000mm X 3,000mm X 500mm
Soil Weight 10Ton
Slope angle 30°
Litting height 1,000mm




Fig. 7. Flat land implementation soil box
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