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Lateral impact rejection control strategy of quadruped robot

with active trunk joint based on VHIP model

AT Qinglin, XU Jian, SONG Guozheng, TONG Hangsheng
(Key Laboratory of Special Purpose Equipment and Advanced Manufacturing Technology ,
Ministry of Education & Zhejiang Province, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

This paper proposes a capture point control strategy based on a variable height inverted pendulum ( VHIP)
model to enhance the lateral impact resistance of the quadruped robot with active trunk joint. The lateral movement
of the robot with the Trot gait is abstracted into a VHIP capture point model, and the impact type is determined by
the zero moment point (ZMP). The ideal lateral foothold is planned according to the disturbance characteristics of
the robot after the impact, and the trunk joint motion is planned by using the energy model of the center of mass
trajectory. On this basis, the central pattern generator (CPG) is used to generate joint control signals, and the ro-
bot’ s yaw attitude adjustment method and trunk-leg coupling strategy are given after impact. The simulation and
experimental results demonstrate that the control strategy proposed in this paper can decrease the amplitude of dis-
turbances upon impact with the body, and compared with the traditional capture point strategy, it can effectively
suppress the yaw of the body and shorten the lateral instantaneous capture distance of the robot.

Key words: quadruped robot, variable height inverted pendulum ( VHIP) , central pattern generator ( CPG) ,

lateral anti-interference, capture point theory
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