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A gait control strategy of biped robots based on
the 3-D inverted pendulum model
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Abstract ; Gait control strategies are an important factor affecting the walking stability of bipedal robots. After analy-

zing the stable motion of zero moment point (ZMP) , we modeled the motion as a scalable 3-D inverted pendulum.

The relationship between motion of the ZMP and the center of gravity (CoG) in the constrained plane was ana-

lyzed. ZMP was defined as a fast variable, and CoG as a slow variable. With these preconditions, a strategy for
controlling bipedal robotic gait could be implemented. It was then simulated using Maltlab/ ADAMS. The simula-

tion resulis indicated that this control strategy allows the bipedal robot to walk with good stability, thus verifying the

feasibility of the gait control strategy.
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Fig.1 Biped robot of HEUBR_1 and DOF distribution
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Table 1 The parameters of biped robot HEUBR_1

BEBIR KE/m RR/kg
¥ 0.5 8
i 0.5 4
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IR 0.5 3
BR 0.2 1.5
BiE 0.1 0.5
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Fig.3 3-D model of movable and telescopic inverted pendulum
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Fig.4 Biped robot gait control diagram
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