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GLOBAL STABILITY ANALYSIS FOR THE FIXED POINT OF
SEMI-PASSIVE BIPED ROBOT WALKING

ZHANG Qi-zhi, ZHOU Ya-li

(School of automation, Beijing Information Science & Technology University, Beijing 100192, China)

Abstract: In this paper, the global stability for fixed point of semi-passive biped robot walking is studied. The
compass liked biped robot is powered by applying an impulsive push along the stance leg just before the heel
strikes. The fixed point and its global stability of semi-passive biped robot walking are discussed based on
Poincaré map. The inter-leg angle at heel-strike is always a constant by introducing a stopper. The existence of a
fixed point and its global stability are proved for the semi-passive biped robot walking. The dynamical additional
conditions for the existence of a fixed point are discussed. The simulation results show that the proposed
semi-passive biped robot powered by applying an impulsive push, and introducing a stopper to keep a constant
inter-leg angle at heel-strike can walk stably, and the fixed point is robust to various disturbances.
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Fig.1 Diagram of the simplest biped robot
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Fig.4 Plots of angular velocity of stance leg after heel-strike
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