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Lunar exploration has become more active in recent years. It has been reported that lunar resources are economically

beneficial due to the presence of rare resources such as helium-3. It has become necessary to use small wheeled robots for lunar

exploration since there are many hazards involved in the lunar surface environment. The lunar surface is formed by soft

ground with deposits of fine particles called regolith. Therefore, one of the exploration challenges for a small lunar exploration

rover is getting stuck. Previous studies have shown the effect to the driving performance in silicon sand of wheel shape of small

four-wheeled lunar rover. It has been reported that triangular wheels are most suitable for driving on soft ground. A very small

two-wheeled lunar rover can be used to reduce the cost of preliminary surveys of dangerous areas such as pits. Therefore, it is

necessary to clarify the effect of wheel shape on a small two-wheeled lunar rover. In this study, we clarified the optimal wheel

shape for a small two-wheeled lunar rover that can drive on the soft ground by evaluating the driving performance of four types

of wheel shapes. As a result of these tests, the triangular wheels have the best driving performance and succeeded in climbing

silicon sand with low power consumption.
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Fig. 1. Cylindrical rib wheel.
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Fig. 2. Two-wheeled lunar exploration rover.
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Fig. 3. Drawing of cylindrical wheel.
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Fig. 6. Drawing of prismatic wheel.
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Fig. 8. Experimental method for driving test.
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Table 1. Amount of scraping by wheels [mm?]

triangular prism wheels prismatic wheels
20° 25° 30° 20° 25°
Amount of scraping 5880.60 9266.22 12325.90 5525.57 8946.47
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