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Stability analysis of passive crawling

o Hisashi NAKANISHI and Shinichi HIRAI Ritsumeikan Univ.

Abstract: Crawling is a novel locomotion that employs the deformation of a soft body of a robot. In this paper, we explore

the passive crawling of circular objects through experiments. Passive crawling requires no external energy, implying that it

is the most efficient crawling motion along a slope. Therefore, we investigate characters of passive crawling. First, we show

experimental results of passive crawling of circular objects. Next, we analyze the stability of the passive crawling.
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Fig.1 Stable shape of circular objects made of
thin steel on ground
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x(s,t) = zo(t) + /OS cos O(u, t) du, (1)
y(s,t) = yo(t) + /08 sin 6(u, t) du, (2)
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Fig.2 Object 0.07mm thick crawling down 9.13 degree slope with hurdle
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Fig.3 Object 0.03 mm thick crawling down 9.13 degree slope with hurdle
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Fig.4 Object 0.015 mm thick crawling down 9.13 degree slope with hurdle
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Fig.5 Mechanical energies of crawling down objects 9.13 degree slope with hurdle
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