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Control of Quadruped Robot Based on Impedance and Virtual Model

Abstract

Abstract: In order to improve the motion stability of quadruped robot, a control method based on
impedance and virtual model is proposed. The force-based impedance control method is used to control
the leg swing phase to realize the more accurate trajectory tracking and leg compliance control. The
virtual model control method is used to control the support phase to realize the attitude control of the
robot body and the stable walking of the quadruped robot. Combined with the lateral stride strategy and
the yaw angle control strategy based on virtual model, a robot anti-lateral impact control method is
proposed, which ensures that the quadruped robot maintains balance and resumes its motion state after
being subjected to lateral impact. The simulation results verify the effectiveness of the proposed control
method.
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Abstract: In order to improve the motion stability of quadruped robot, a control method based on
impedance and virtual model is proposed. The force-based impedance control method is used to control
the leg swing phase to realize the more accurate trajectory tracking and leg compliance control. The
virtual model control method is used to control the support phase to realize the attitude control of the
robot body and the stable walking of the quadruped robot. Combined with the lateral stride strategy and
the yaw angle control strategy based on virtual model, a robot anti-lateral impact control method is
proposed, which ensures that the quadruped robot maintains balance and resumes its motion state after
being subjected to lateral impact. The simulation results verify the effectiveness of the proposed control
method.
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Fig. 1 Quadruped robot structure model
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Table 1 Major parameters of the quadruped model
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ORI S /m 1.1
EAMKTHEZE/m 0.5
N2 7 & /kg 2
KI5 kg 3.5

WK E/m  0.075
KIBK E/m 0.4
/NBRH FE /m 0.36
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Fig. 2 Quadruped robot virtual component
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