E15% F£41 g B it E N5 & M 202544 R
Vol.15 No.4 Intelligent Computer and Applications Apr. 2025

RO H, RK. T UGBS 8% 0 PR 8 S S T]. B RETT R HLS N, 2025, 15(4) :45-52. DOI: 10.
20169/j. issn. 2095-2163. 250406

ETHHHMIOEZN TRINERSHSH ML

"z, REK
BMKFE BSITEFRR, HFH 550025)

W OE. AT BME B E NG A A HILRE EF HE R ER R 25 A 1), LA SR SO A N B IT X 42, $2 0 3 Tl B
BT BN B S S B T, B0, @t Tent IRIEF AN RIIFLANEE SRS IR 2R, /)5, EREMETIA
Levy $ATHLHI S A S RNALE RIS LS G, PATRIL 2 /IR R MR UL A8 1 7E B BB B , &1 % ik B SR s 25 & IE R4 Bk
TRIVRT AR WA F A L (A8 A7 SN R, P2 A R BT X B SR 5| A AR 34 5 AR SR b BB A R R B A A
S, 38 A R BT R S PR AR SRS R X L SR E SO % B SRk ) LR, I 7E Matlab/ Simulink 3K {4 H X A1 %
FWUSETM, IFESERERH, PSR E HE BE D SRR AL | BRI T fa il i A5 i 38 B AR A B iR 22

KR TROMEES; SAEEH; DR, AEMNAGE; EHSTE

FESES . TP30T XHRFRERD ., A XEHS: 2095-2163(2025)04-0045-08

Optimization of lower limb exoskeleton admittance parameters
based on improved zebra algorithm

XU Yiming, WU Qinmu

(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract: Aiming at the problem of optimizing human—computer interaction torque and tracking error during active training of
lower limb exoskeleton, taking the optimization of admittance control as the research object, an optimization method of lower limb
exoskeleton admittance parameters based on improved zebra algorithm is proposed. Firstly, the population is initialized by Tent
chaotic sequence to improve the diversity of the population. Then, Levy flight mechanism and adaptive weight strategy are
introduced in the foraging stage to balance the ability of global search and local optimization. In the defense stage, for the escape
strategy, the sine—cosine algorithm and the variable spiral search algorithm are combined to make the search position more flexible
and improve the search accuracy. For the attack strategy, the non—uniform mutation strategy is introduced to avoid the algorithm
falling into the local optimal solution. Finally, the superiority of the improved zebra algorithm is verified by comparing the
optimization results of the basic functions before and after the algorithm improvement, and the exoskeletal admittance parameters are
optimized in Matlab/Simulink software. The simulation results show that the interaction torque and position error of the control
process are reduced after the admittance parameters are optimized by the improved zebra algorithm.
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Fig. 1 Human — computer interaction model of lower limb

exoskeleton
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Fig. 3 Lower limb exoskeleton admittance control block diagram
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Fig. 5 Results of trajectory tracking error and interaction torque under different admittance parameters
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Fig. 6 Simulation results of active and passive training of lower limb exoskeleton after optimization
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