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Sliding Mode Controller Design for Biped Robot

In-Gyu Park*, Jin-Geol Kim**, Kisik Kim***

ABSTRACT

A robust controller with the sliding mode is proposed for stable dynamic walking of the biped robot in this
péper. For the robot system to be controlled, which is modeled as 14 DOF rigid bodies by the method of
multi-body dynamics, the joint angle trajectories are determined by the velocity transformation matrix. Also Hertz
force model and Hysteresis damping element are utilized for the ground reaction and impact forces during the
contact with the ground. The biped robot system becomes unstable since those forces contain highly confused
noise components and some discontinuity, and modeling uncertainties such as parameter inaccuracies. The sliding
mode control is applied to solve above problems. Under the assumption of the bounded estimation errors on the
unknown parameters, the proposed controller provides a successful way to achieve the stability and good
performance in spite of the presence of modeling imprecisions or uncertainties.

Key Words : Biped Robot (°]FHE 3 =Z3), Sliding Mode Controller (£8te]® EEZ Ajo}7]), Multibody
Dynamics (S} A %98}, Velocity Transformation Matrix (& %988 3), Hysteresis Damping
Model (Hysteresis B3 & d).
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J9 800.0 | 500.0 10.0 10.0 | 0.020
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walking with sliding mode controller
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