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Gait based planar hopping control of quadruped robot

on uneven terrain with energy planning
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(1. School of Control Science and Engineering, Shandong University, Jinan 250061, China; 2. School of Electrical
Engineerings Jinan University, Jinan 250022, China)

Abstract: To make a quadruped robot run on rough terrain with less vibration on the pitch angle of the
torso, a gait based hopping control approach with a passive joint is proposed. A planar kinematic
model is built based on the supporting phase with at least one front stance leg and one rear stance leg,
such as trotting gait. The control of 3-dof planar movements of the torso is decoupled by the virtual
model and force distribution control. In the hopping control, the hopping cycle is controlled by the
energy planning and active independence control on vertical direction, the horizontal velocity is
controlled by a proportion control, and the pitch angle is held by a position control with high gain.
The control approach and its robustness are verified by the experiments in virtual physical simulation
environment.
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Fig. 3 Calculating flow of kinematic model
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Fig. 9 Velocity, position, pitch angle curves of robot
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