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Abstract

This study presents a virtual torque control approach for the stable gait locomotion of a quadruped
robot in trotting motion. The investigation commences with a kinematic analysis of the quadruped
robot, which is subsequently validated through simulations utilizing MATLAB toolboxes and the
Simulink environment. Thereafter, a quintic polynomial is applied to chart the trajectory of the ro-
bot’s feet, and the step height and length appropriate for the quadruped robot’s ambulation are

SCESIA: BNE, AR — MR ST R DY R NS N R R 5 AN RS 1 5, 2024, 13(6): 6552-
6567. DOI: 10.12677/m0s.2024.136598


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2024.136598
https://doi.org/10.12677/mos.2024.136598
https://www.hanspub.org/

e, T

determined through an integration of the Monte Carlo method with MATLAB toolboxes. Subse-
quently, posture control algorithms and virtual torque control algorithms are integrated into the
robot’s overall mechanical structure and joint angles, respectively. Ultimately, the simulation out-
comes demonstrate that, in comparison with open-loop control strategies, the control strategy im-
plemented in this research substantially diminishes the fluctuation scope of the robot’s pitch, roll,
and yaw angles during trotting gait, leading to a significant improvement in stability.
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Figure 1. Simplified overall configuration diagram of quadruped
robot
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Figure 2. Schematic diagram of quadruped robot mechanism
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Figure 3. The first set of simulation experiments
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Figure 4. The second set of simulation experiments
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Figure 6. X1Z2 plan view
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Figure 9. Comparison of trajectories in the forward direction
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Figure 18. Trot gait simulation diagram
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