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CPG-based stability optimization and yaw compensation for quadruped robots

LONG Houyun, LI Guang, YI Jing, XUE Chenkang, TAN Xinxing, CHEN Tengfei
(College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

[ Abstract] In order to solve the problems of yawing caused by a shift in the centre of gravity of the quadruped robot during the gait
swing phase, and in severe cases the instability of the body caused by excessive pitch angle. A solution based on a combination of
intelligent optimization and adaptive compensation is proposed. Firstly, a central pattern generator ( CPG) based on Hopf model
oscillator is coupled with the corresponding motion joints and motion control parameters are introduced to establish the CPG network
motion model; After that, an improved Adaptive Weight Adjustment Sparrow Search Algorithm ( Adaptive weight SSA) is proposed
and used to find the optimal combination of parameters for the output gait signal through iteration to reduce the pitch angle and yaw
value of the body generated by the shift in the center of gravity. Finally, the stability of the quadruped robot is improved after the
optimization of the improved sparrow search algorithm, the yaw function model is derived using least square method to predict the
yaw growth in real time, and the yaw compensation function is used to control the joint rotation required by the CPG model to
compensate for the yaw. In this paper, simulation experiments are conducted on the Pybullet virtual simulation platform in Python
environment. The effectiveness and rationality of the proposed method are proved by the simulation results of the quadruped robot
motion. The research of quadruped robot in the paper solves the yaw problem by the yaw compensation control function, and the
proposed algorithm seeks to improve the walking stability.
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Fig. 1 The appearance of the robot
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Tab. 2 CPG motion model control parameters
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Fig. 6 Real—time travel displacement and attitude angle
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