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Design of Quadruped Robot Based on 2UU-UPU Parallel Mechanism
JIA Yunbo,XU Yong™ ,DU Jingen' ,SHI Haoran, LAI Leijie, XU Rui

(School of Mechanical and Automotive Engineering, Shanghai university of Engineering Science , Shanghai 201620, China)

Abstract ;: Aiming at the shortage of low load capacity and low control accuracy caused by error accumulation of the series
quadruped robot, the 2UU-UPU parallel mechanism was adopted as the basic configuration of the robot thigh, and a long
rod was added on the moving platform as the leg structure to design a novel quadruped robot. Firstly, based on the
modified Kutabach-Griibler formula, the degree of freedom of the single leg mechanism was calculated and verified.
Secondly, the inverse solution expression of the structure was solved by using the geometric relationship. Based on the
constraint conditions of the structure, the workspace of the parallel mechanism was obtained by using MATLAB software.
Then, the three-dimensional model of the quadruped robot was established in SolidWorks. Finally, the gait planning and
simulation analysis of the quadruped robot were carried out. The results show that the mechanism has large working
space, smooth motion and convenient control, which is suitable for the leg structure of quadruped robot. The research
has a certain engineering practicability.
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Figure 1 3D configuration of new

parallel leg mechanism
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Figure 2 Joint configurations of quadruped robot legs
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Figure 4  Foot workspace of parallel leg mechanism
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Figure 5 Quadruped robot model
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Figure 6 Diagonal gait of quadruped robot
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Figure 7 Foot trajectory planning of

parallel leg mechanism
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Figure 9 Contact force parameter setting
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Figure 10  Displacement simulation of

global centroid of quadruped robot
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