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Development of Planetary Rover Simulator in case of Traversing Loose Soil
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Planetary rovers that explore surface of the Moon or Mars easily slip in both longitudinal and lateral directions
because it is covered with fine-grained sand. Particularly, when rovers traverse lateral slopes, the side slip occurs
significantly. In the worst case, the rovers may deviate significantly on the slopes, and there is a possibility that fails
to planetary exploration. To mitigate the slippage problems, we have confirmed in our previous research that the side
slip of a rover is able to be reduced by changing the attitude of the rover. In order to study further the traversal behavior
of a rover, in this research, we developed a dynamics simulator that includes a wheel-soil interaction model based on
terramechanics on slope. To validate the simulator, we conducted numerical simulations for slope-traversing scenarios
and compared the results with those of experiments. According to the comparison, the simulation results qualitatively
match the tendencies of experimental results in the most cases and thus verify the usefulness of the simulator.
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Fig. 2 Sinkage of a tilted wheel on slope
Fig. 1 Wheel coordinate system on lateral slope
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forces acting on a center of wheel
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Table 1 Specifications of the rover test bed
(nominal configuration)

Size [mm] L800 x W650 x H400
Mass [kg] 22.4
Wheel size [mm] 9204 x W100
Tread [mm] 550
Wheel base [mm] 600

Center of gravity [mm] Lg =L, =275, =211

Fig. 5 Static rover model on a slope

Table 2 Parameter of motion equation
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Fig. 7 Simulation (ODE)
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Fig. 8 Experiment setup
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Fig. 9 Traversal paths in slope coordinate
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