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Research on CPG gait planning and slope motion control of quadruped robot
ZHOU Zhihua, ZHOU Fenglin, NIE Yufeng, YANG Fan, WANG lJinyuan
(College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China)

[ Abstract] When a quadruped robot moves on a slope, the center of gravity of the robot is unstable and the foot end is easy to
slip. In this paper, a mathematical model of vestibular reflex for all —elbow quadruped robot is proposed. The Central Pattern
Generator( CPG) control network is built in Simulink, and the quadruped robot model is imported into Simulink. Based on the
rhythm signal generated by CPG, the trot gait is generated, and the uphill and downhill simulation experiments are carried out with
this gait. In order to realize the adaptability and stability of the slope movement, the vestibular bioreflex mathematical model is
introduced into the control network, so that the robot can adjust the body posture according to the slope information when the robot
moves on the slope, so as to keep the center of gravity stable. The simulation results show that the vestibular reflex can effectively
reduce the vibration and slippage of the robot body during the slope movement. The experimental result proves that the organic fusion
of the vestibular bioreflex mathematical model and CPG can effectively improve the quadruped robot’s stability of slope movement .
[ Key words] quadruped robot; vestibular reflex; central pattern generator; slope movement; gait planning
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Fig. 2 Single-layer CPG control network
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Fig. 3 Diagram of single—leg exercise
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