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Design of Adjustable Foot Robot Leg Mechanism
KANG Te,WANG Xingdong* ,SUN Wei, GONG Caiyun

(Key Laboratory of Metallurgical Equipment and Control Technology of Ministry of Education,
Wuhan University of Science and Technology , Wuhan 430081 , China)

Abstract ; In order to realize the diversification of the foot end trajectory of the leg mechanism to enhance the ground
adaptability of the foot robot as well as to improve its motion stability, an adjustable foot robot leg mechanism was
designed based on crank rocker and crank slider mechanism. The kinematics of the mechanism was analyzed by
analytical method, and a single-objective optimization model was established with the ideal foot-end trajectory as the
design requirement. The stability of the leg mechanism in the process of motion was considered, and the speed
fluctuation index was introduced. The mechanism was optimized by NSGA- I multi-objective optimization method, and
the optimization results were compared and analyzed. Based on the results of multi-objective optimization, the foot-end
trajectory library of the leg mechanism was established, and the multi-gait analysis of the leg mechanism was carried out.
The three-dimensional model of the quadruped robot was constructed with the leg mechanism, and the motion simulation
of the whole machine was carried out by ADAMS. The results show that the trajectory error of multi-objective
optimization is increased by 0.16% , while the velocity fluctuation is reduced by 5.84% lower. In addition, compared
with existing relevant studies, the amplitude of velocity fluctuation is reduced by 25.44 mm/s. The simulation results of
3D model simulation of quadruped robot verify the feasibility of the design of adjustable leg mechanism.
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Schematic diagram of leg mechanism

Figure 1
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Figure 2 Coordinate system of leg mechanism
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Figure 3 Foot-end trajectory curve
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Figure 4 Single objective optimization flow chart
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Table 2 Optimization results

Ak HFr  Ly/mm L,/mm Ly/mm L,/mm Ls/mm L¢/mm a/(°) B/(°) X,/ mm ¥4/ mm xg/mm  yo/mm
B HR 38.02 87.88 89.96 88.01 22.14 54.10 295.03 129.92 -52.77 -12.29 11.94 10.16
% Hip 35.79 89.02 90.10 90.12 20.11 50.04 293.30 130. 54 -48.32 -9.07 11.07 7.12
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curve of different optimization methods
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