5538 4 A3 3 40 HEREARFEFZR( BARIFE/M) Vol.38 No.3
20234 9 A Journal of Hunan University of Science and Technology ( Natural Science Edition) Sep. 2023

M. RATE G 22 I 25 Al O pL s AR ER DR 22 [T ). IR R R 222 4 ( A RRL# ) , 2023, 38(3) :34-
41. doi;10.13582/].cnki.1672-9102.2023.03.005

SUN H. On Robot Tracking Error Using Hybrid Algorithm to Optimize Neural Network Sliding Mode Control [ J]. Journal of Hunan
University of Science and Technology ( Natural Science Edition) , 2023, 38(3) :34-41. doi; 10.13582/].cnki.1672-9102.2023.
03.005

SR PR TR 4 B 0 A 700 2 D 4 TR ) B
JEPN:

Fh i
PR BB, T 7T 530004 1 2L BB 1175 1 2 222069)

W OE N THANBAXTACE LRSS W, RE T AT RERE, R RA KRR 2 WS EE 6 8, I 4
AR EFBHTHEREZIVNBEATEHEER A ANAH D cHERFENBAXTEG TR, RAMER
%EFAMAERBF A W% B E L EER RS0 THBEEH RENREE, B 5N T 3L A S o 2k B9 T 36, A
FALFAEE R CE R A &R L RBF 4 2 W 4 A =l 5 8, %0t 7 % #F RBF WA &R E T RS 30 EE N
R BB A S R AN T A MATLAB SR AT HF B 200, R H 5 e ar AL 8 A %4 A L8 i R 2 0 R
MU GEERE F METHRRBENEA, KA ERNEREEHENBAXTRBACHRZEZRE A, RELF
RE,MKRABRGEEMMWERNLEBEEHE, REARNEERENBEAXTRAEACEREZRDNBAZARLE
FRAHENEER S, CURBENRANATHES REER T AEFERS.
XERBAEZNBEANMENE T HH

rhE 4 %2 TP242 kARG A X EHS:1672-9102(2023) 03-0034-08
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Abstract: In order to avoid the influence of the outside world on the angular displacement of the robot joint and
improve the tracking accuracy of the trajectory, a hybrid algorithm is used to optimize the neural network sliding
mode controller, and the optimized controller is verified by simulation. The plane sketch model of the robot is
established, the motion equation of the robot joint is deduced by Lagrange’s theorem, and the RBF neural
network adaptive sliding mode control system is constructed by using the neural network algorithm. In order to
enhance the stability of the control system and weaken the disturbance of external waveforms to the trajectory of
the robot, the sliding mode control law parameters of RBF neural network are optimized online by using particle
swarm optimization and differential evolution algorithm, and an adaptive control law with improved sliding mode
adjustable parameters of RBF neural network is designed to ensure the stability of the robot control system. The

simulation experiment is carried out by MATLAB software, and the error of joint angular displacement output is
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compared with that before optimization. The simulation results show that with the increase of disturbance
waveform amplitude, the output angular displacement error of the robot joint increases gradually, and the system
is unstable. The system response speed is faster and the output angular displacement error of the robot joint is
smaller when the hybrid algorithm is used to optimize the neural network sliding mode controller. The hybrid
algorithm is used to optimize the neural network controller of the robot, which can improve the anti-interference
ability of the control system, and has good stability and high output precision.
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