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Development and Evaluation of a Wheel with Verticality-penetration-lug Mechanism
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Ken AKIYAMA (Tohoku Univ.) , akiyama@astro.mech.tohoku.ac.jp
Keiji NAGATANI, Kazuya YOSHIDA (Tohoku Univ.)

Robotic explorations on lunar or planet surfaces have a possibility to discover important science
information. However, such surface is typically covered with loose soil, and it is very difficult for mobile
robots to traverse in a wide area. To increase traction, a conventional wheel equips lugs. However, it deforms
soil when lugs enter/exit the soil, and it causes sinkage of wheels that decreases traversability. Therefore, in
this research, we have developed a verticality-penetration-lug mechanism to prevent wheel slippage. In this
paper, we introduce the mechanism, and report the result of performance test using these wheels.

Key Words : Wheel robot, Loose soil, Verticality-penetration mechanism
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Fig. 1 Locomotion of lug whell
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Fig. 2 Locomotion of verticality-penetration-lug
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Fig. 3 Verticality-penetration-lug mechanism
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Fig. 4 An overview of verticality-penetration-lug wheel
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Fig. 5 Parameter of verticality-penetration-lug wheel
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(b) Verticality-penetration-lug wheel

Fig. 6 Trajectory of lug’s locomotion
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Fig. 7 Slope traveling test

Fig. 8 Two-wheeled rover testbed (8 lugs)
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Fig. 9 Slope angle vs. slip ratio
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Fig. 10 Trajectory of testbed (verticality-penetration-lug
wheel, slope angle is 12[deg])
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