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Study on Walking Strategy of Biped Robot Based on Dynamics of
Divergent Component of Motion

DONG Sheng', YUAN Zhaohui', ZHANG Jianrui'*, MA Shangjun’

1.School of Automatic Control, Northwestern Polytechnical University, Xi’an 710129 , China;
2.College of Mechanical Engineering, Longdong University, Qingyang 745000, China;
3.School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072 , China

Abstract: In this paper, based on the linear inverted pendulum ( LIP) model, the multi-walking of biped robot is
analogous to the multi-swing of a three-dimensional inverted pendulum. In terms of the concept of “divergent compo-
nent of motion (DCM) “, the dynamic equations expressed by using Center of Mass (COM) and DCM are studied.
Two DCM closed-loop controllers are designed: one-step DCM terminal invariant disturbance rejection controller
and real-time DCM trajectory tracking closed-loop controller. Both controllers can effectively suppress the disturb-
ance, so that the DCM of the actual robot does not diverge, and which is used to plan the COM trajectory of the bi-
ped walking process. Based on the COM trajectory and biped end trajectory, the numerical method for solving in-
verse kinematics of biped robot is studied. The whole set of solving problems from input footprint to output joint an-
gle in biped walking process is completed, and systematize the method of biped gait planning. Finally, combining
with a ubiquitous robot model, all the algorithms in this paper are simulated via MATLAB platform. The simulation

results verify the effectiveness of the method.

Keywords: biped robot; linear inverted pendulum; divergent component of motion; gait planning; inverse kine-

matics
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