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Research for slope traversability of

a small-sized wheeled mobile robot on loose gravel field
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Yusuke TAKAHASHI (Tohoku Univ.), yusuke@astro.mech.tohoku.ac.jp
Masataku SUTOH , Keiji NAGATANI , Kazuya YOSHIDA (Tohoku Univ.)

When a volcano erupts, it is very dangerous to approach. However, if we use a rover, we can approach there.
But there are loose sand field and loose gravel field in volcano. So the main challenge when developing a rover
is traversability. To avoid slippage and increase the wheel’s drawbar pull, the wheels of the rover typically
have lugs, i.e., grousers. Experimental verification for traversability of a lugged wheeled rover has been done
on loose sand field. But it has not been done on loose gravel field. Therefore, we conducted experiments on
the traversability in loose sand field and loose gravel field using a two-wheeled testbed. And we evaluated

the results of the experiments.

Key Words : Wheel, Mobile Robot, Loose sand, Loose gravel
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(a) 6 lugs

(b) 12 lugs (c) 24 lugs

Fig. 2: Wheels with different number of lugs
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Table 1: Specification of the test bed

Size [mm] L580 x W190 x H180
Mass [kg] 3.8
Wheel size [mm] $180 x W100
Lug height [mm] 15

Fig. 3: Loose sand field[3]

Fig. 4: Loose gravel field
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Fig. 5: Slope angle vs. slip ratio in loose sand field
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Fig. 6: Slope angle vs. slip ratio in loose gravel field
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(a) Case of loose sand field

(b) Case of loose gravel field

Fig. 7: Behavior of a lug in loose soil
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