# 39 B 2 H . B L 1= Vol. 39 No.2
2022 2 A Journal of Mechanical & Electrical Engineering Feb. 2022

DOI;10.3969/j. issn. 1001 —4551.2022.02. 002

) B BEAT T S E

[T

MERE BB RREREH

MR, KA M HE"
KRBT TR S TRR2RBE, BEPE P94 710025)

WE AR BN BB S Z 30 5B S & T — 258 3 e 2R AL, S SE IR D /MBSl K £ 3002 1% 4
ENLE PR T — R IEA A BLYLEE#] (SM-ADRC) () 2 BE EE i R SEALIH IR IR R sl ik, w0, R TSR EI R 4%
2 Sy AR M v T R SIOIRZS LIS (LESO) , 31 1 BA /NG s s 0 B EE A0 7 i R T B 1Y & HE B B P i i g AR
G b3E N T SRR AR EALE A2 35 R AR S/E s SRS , SR Lyapunov BRI TER T # il &5 i9AR 2 M s B e, TS BUE 15
ESEG IR T AT EE Ik s iR, ST 45 SR AR W L A L W IR AR ) (SMC) ik, TR ) o bl das sl 2 e /N2 67 1 4 ol ]
WP T 3 s, KO0 ERAE A IS I 8D T 10 s, kG 5 A6 e Pt A3 3 TR B s il A5 T B T 5 A 2 ml i v X s L
ARG ERIERE K,

KRR SN EAS L MR EAL ; TR IS B BT Lt HORZS W 25

R E 43S . TH215;TP273 SCERFRIRAG A XEHES 1001 —4551(2022)02 - 0150 — 08

Anti-swing tracking control of mobile base overhead crane
based on sliding mode active disturbance rejection

DU Wen-zheng, ZHANG Quan-mao, HE Zhen-xin
(School of Missile Engineering, Rocket Force University of Engineering, Xi’an 710025, China)

Abstract; The lifting operation of floating overhead crane was easily affected by the movement of mobile base, which belonged to a kind of
mobile base overhead crane. In order to transport the load to the specified position accurately, quickly and with small swing, a swing elimina-
tion tracking control method of mobile base overhead crane based on sliding mode-active disturbance rejection control (SM-ADRC) was stud-
ied. Firstly, the dynamic model of mobile base overhead crane system was deduced. Two linear extended state observers (LESO) were con-
structed , and a robust sliding mode active disturbance rejection controller with the functions of trolley trajectory tracking and load swing elimi-
nation was designed, which could well adapt to the strong disturbance caused by the combined motion of mobile base and crane. Then, the
stability of the controller was proved by Lyapunov principal theory. Finally, the control effect of the proposed method was verified by numeri-
cal simulation experiments. The results show that comparing with the ordinary sliding mode control (SMC) method, the sliding mode active
disturbance rejection control method reduces the control time of the trolley position by 3 s and the control time of the load swing angle by 10
s. The control accuracy and robustness are also improved comparing with the ordinary sliding mode control method, which meets the require-
ments of the floating bridge crane system for the control performance.

Key words: mobile base crane; bridge crane;anti-swing control; sliding mode-active disturbance rejection control (SM-ADRC) ; linear ex-

tended state observers ( LESO)
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