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[ Abstract ]

perform dynamic analysis. Joint angles were measured experimentally and used as inputs for the controller. To address the robot’s

A simplified lower-limb exoskeleton model was established for the prototype, and the D-H parameter method was used to

trajectory tracking problem, traditional PID control was employed, showing good tracking performance but slow response and parameter
tuning speed. Although PSO( particle swarm optimization) accelerated the parameter tuning, issues with low convergence accuracy and
local optimum traps persisted. Therefore, a PID control based on a chaotic-mapping improved PSO algorithm was designed. The results

show that the randomness was enhanced, the parameter tuning speed was increased, and the tracking error was reduced. Simscape was

used for visual simulation of joint angles, and the control performance was further validated through various experiments.
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Table 2 D-H parameters of lower limb exoskeleton
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Table 5 Evaluation of tracking error effects for each joint

g ¥y ¥y iR F-HE
e 9.228 7 x10~* 0.030 4 0.027 9
LI 1.903 4 x10 3 0.004 4 0.002 0
P&y 1.1557 x10 2 0.107 5 0.105 8
aY3 9.1813 x107° 0.009 6 -0.004 7
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