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In this study, a robot foot having toes for firm stepping on uneven surface is proposed. The toes
are connected to the lower leg by parallel links so that the lower leg can rotate in the rolling and
pitching directions during stance phase without ankle joint. The landing performance of the foot
on uneven surface was evaluated by relative comparison with that of the most common foot
making point contact with the walking surface, since the test conditions considering real uneven
surface could be hardly defined for its objective evaluation. Anti-slip margin(ASM) was defined in
this study to express the slip resistance of a robot foot when it lands on a projection with half
Circular-, triangular- or rectangular cross section, assuming that uneven surface consists of
projections having these kind of cross sections in different sizes. Based on the ASM analysis, the
slip conditions for the two feet were experimentally confirmed. The results showed that the slip
resistance of the new foot is not only higher than that of the conventional point contact type foot
but also less sensitive to the surface friction coefficient.

Key Words: Quadruped Robot (45 2 ¥ &) Robot Foot {25 ), Toes (72, Parallel Link (H& & 3}, Uneven
Surface Landing (B[ B & X &), Anti-slip Margin (1| 08 & &%)
7Z|z49 respectively
M, s=anti-slip margin
a=inclination angle of landing force r=radius of half-cylindrical projection
F, F,, F=landing force, its normal and tangential x =distance from origin to center of rotation
components 0,=base angle of triangular projection
Fy = uF,=friction force on toe
F,, Fy=landing forces on rear and front toe, respectively 1. NE
[}, I;=1engths of rear and front link, respectively
u=friction coefficient 453 Z2Ho] HFE XHoA AHH BIPS
M, My=moments acting on the tips of rear and front toe, FAE7] d& nEsior & 84 T Ut =
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