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Design of foot mechanism that dynamically interact with environment
by kicking the ground for biped walking robots
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Abstract— To realize robot dynamics motions, it is necessary to use the dynamic interaction with environ-
ments that means the effective combination of following force, generating force and absorbing force. And it
requires not only control algorithms but also mechanical design for the realization of the certain grounding
to obtain the reactive force. We focus on the walking motion of the humanoid robot. In the double stance
phase, the front leg ankle follows the external torque while the rear leg generates the propulsion force. In
the single stance phase, the supporting leg follows the external force while the swing leg moves to absorb
the impulsive force of grounding. In this paper, we propose the control algorithm to realize the walking
motion using the interaction with the environment and design the tiptoe mechanism using a passive joint in
order to keep the contact between the body and ground. The fundamental experiment of the force control
is illustrated to shows the effectiveness of the proposed control algorithm.
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Fig.1 Model of double stance phase
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Fig.2 Model of single stance phase
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Fig.3 Model of biped walking controll algorithm
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Fig.4 Overview of biped robot
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Fig.5 Mechanical design of foot
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Fig.6 Result of force control exeriment
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Fig.7 Generated leg length motion by force control
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Fig.8 Time change of posture
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