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Design of a Flexible Robot Foot with Toes and Heel Joints
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In terms of the anatomy and mechanics of the human foot, a flexible robot foot with toes and heel
joints is designed for a bipedal walking robot. We suggest three design considerations in
determining foot design parameters which are critical for walking stability. Those include the
position of the frontal toe, the stiffness of toes and heels, and the position of the ankle joint.
Compared with the conventional foot with flat sole, the proposed foot is advantageous for human-
like walking due to the inherent structural flexibility and the reasonable parameter values.
Simulation results are provided to determine the design parameters and also show that the
proposed foot enables smaller energy consumption.
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Fig. 1 Supporting force distribution in a human foot

Fig. 2 Heel of the robot foot with built-in spring pillars
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Fig. 5 Development figure of the flexible robot foot
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Fig. 10 Ankle trajectory of the swing foot during a single
stride
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Fig. 11 Biped model for simulation
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