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Abstract

This article studies the gait walking and attitude control methods of a quadruped robot trot.
Firstly, the kinematic model of the robot was analyzed, and an improved D-H coordinate method
was used to establish a forward kinematic model. The content of forward kinematic analysis was
validated using the MATLAB robot toolbox. Then, the geometric method is used to solve the in-
verse kinematics of the robot’s single leg, and a model is built in MATLAB/Simulink to verify the
inverse kinematics content. Secondly, based on the principle of zero impact at the foot end, the
robot's smooth motion was achieved through trajectory planning using a quintic polynomial. For
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attitude control, in-depth research is conducted on its principles and applied to the trot gait con-
trol strategy to ensure stable posture during walking. Finally, a simulation platform was built in
MATLAB/Simulink to verify the effectiveness and superiority of the control strategy.
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Figure 1. Overall configuration diagram of quadruped robot
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Figure 2. Structure diagram of quadruped robot
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Table 1. Improved D-H parameter table
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Figure 3. Forward kinematic simulation verification 1
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Figure 4. Forward kinematic simulation verification 2
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Figure 5. Single leg simplified view
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Figure 6. Single leg simplified front view
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Figure 7. Single leg simplified side view
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Figure 8. Construction of Simulink inverse kinematics verification module
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Figure 9. Comparison curve of foot end position in leg lift direction
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Figure 10. Comparison curve of foot end position in side swing direction

[E 10. MIEF5E) R iR E 3L sk

m

DOI: 10.12677/m0s.2023.126459 5054 e RSE TR


https://doi.org/10.12677/mos.2023.126459

T, Febh

RTIE TS [ A B %) EL i 28
T T ! W37 1 D S 2
— ity RS SR AL
100 ]
. 80F T
g
E
Eﬂ 60 | 7]
= 10 7]
R
=)
2 20 i
0
1 1 1 1
0 5 10 15 20
EINED)

Figure 11. Comparison curve of foot position in the forward direction
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Figure 15. Stable attitude walking control block diagram
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Figure 16. Simulation system model
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Figure 18. Roll angle comparison curve
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Figure 19. Pitch angle comparison curve
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