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Balance Control of a Biped Robot Using the ZMP State
Prediction of the Kalman Estimator
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Abstract

This paper proposes a novel balance control scheme of a biped robot to predict the next position of ZMP using
Kalman Filter. The mathematical model of the biped robot is generally approximated by 3D-LIPM(3D-Linear Inverted
Pendulum Mode), but it cannot completely express the robot’s dynamics. The stability of the biped robot depends on
whether the ZMP(Zero Moment Point) position is in the stability region or out of. And the internal error between the
robot mechanism and its model could affect the stability of a robot. Therefore, the proposed balance control not
reduces the internal error, but also timely generates the proper control. The experiment of the proposed balance
control is simulated on the virtual workspace where the biped robot may encounter with various difficulties.
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2.2 3D-Linear Inveried Pendulum Mode
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Fig. 2. The example of the Robot walking model by the
inverted pendulum theorem.
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