Ha2% 612 I &/ O FROE O Vol. 42 No. 12

2021 4E 12 A Chinese Journal of Scientific Instrument Dec. 2021

DOI: 10. 19650/j. cnki. ¢jsi. J2108370

ETEMUIRE R ATHREREFaEEES"

Bwra'? Ardd' | & Fx T
(1 AEE S AR R A B 50 TR 2=Be b 100191,
2. LA LR KF R RF= ARG Be Jbat 100191)

W BN TSNS BRI R SR A 2 IR S IR T () moRs B ], B R AR B A AR T B R B
D5 38 A X S RN Sl S 22 IR S MT%H%@EBF PERIRE R, 1 2els BERR e T B M T SR B B i 3k
TR A R T IR R RS T 15 119 4 DR 2 i 1 A4S 1 25, S R B IR A HE  At th A S3C8 P RS 0 AN B8 T I A
T, HR BRG] R G AE B et 5 BHR [l UG TR [ A, 7E ¥ A s ah SEE Aty B AR 1) o 1 255 9014, B TSRS 00 D %o
PRPERRE T 5 WA ] b ) DD 14 25 A T SR TR PR U045 18 25 0 B TR0, dme)im , %o BT s i i AE B PR A T 5 A
KELIRIGUE , S5 AR BT RO D403 25 85 A0 TP ) D I D s A ) RE 75 RS K B R, AR T PID A4 R R 4
i I A T R e R BE A B R 32. 7% A 15.3%

KA WA S B s BRI R ] BRI S ; 2 sh i

FESYES . TP273.3 V243.5 TH761.6 XEkARIRES . A ERREFR S LK, 510.8

Sliding mode control of inertially stabilized platform based
on fuzzy switching gain adjustment

Zhou Xiangyang'>,Shu Tongtong' , Lyu Zihao',Sun Buzao'

(1. School of Instrumentation and Optoelectronic Engineering, Beihang University, Beijing 100191 ,
China; 2. Research Institute of Frontier Science, Bethang University, Beijing 100191, China)

Abstract: To realize the high-precision control of the inertially stabilized platform (ISP) in the complex multi-source disturbance
environment, a high-precision control method of the ISP based on the fuzzy sliding mode is proposed. By suppressing the total
disturbance, the influence of the multi-source disturbance is reduced, which improves the control accuracy of the ISP. Firstly, all
disturbances suffered by the ISP are regarded as an entirety. Based on the sliding mode equivalent control, a global fast terminal sliding
mode controller is designed to realize the system state quickly and accurately to the equilibrium state without leaving the sliding mode
surface. Secondly, to enhance the robustness and chattering of the control system at the same time, this article fuses fuzzy switching gain
regulation on the basis of the sliding mode control platform. By designing the fuzzy rules, the switching gain in sliding mode control of
the inertial stabilization platform is adjusted in real time to eliminate the influence of interference by using the switching gain. Finally,
simulations and experiments are carried out. Results show that the sliding mode control method based on the fuzzy switching gain
adjustment method can improve stability accuracy and disturbance rejection ability. Compared with PID control and global fast terminal
sliding mode controller, the stability accuracy values are improved by 32. 7% and 15.3% , respectively.
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Fig.5 The control system structure diagram based on the fuzzy sliding mode controller
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