BHSRE

Control and Decision

BB S BREA HHF R EN R E RS
SRI, FEAR, M, 1220

51 FHASL:
SRIT, T 5k A TG L0 A w1 8R TR A O 2Ck LR e B A ). #5005 03k, 2022, 37(7): 1779-1784.

TEZRIR]IE View online: https://doi.org/10.13195/j kzyjc.2021.0003

BT BRSO HAB S EE

Articles you may be interested in

TR BT AR E LR R T i
Anti-swing control method of bridge crane based on energy analysis

P S5 2021, 36(12): 3091-3096  https://doi.org/10.13195/j.kzyjc.2020.0694
ST T BN ST AR B B T R BF A2 1

Reinforcement learning based fractional gradient descent RBF neural network control of inverted pendulum

P S5, 2021, 36(1): 125-134  https://doi.org/10.13195/j kzyjc.2019.0816

LT o 1 PR A A ) i ) 5 A F BTSSR i At o 4
A model predictive torque control for induction motor based on high order sliding mode speed controller

il 5. 2021, 36(4): 953-958  hitps://doi.org/10.13195/j kzyjc.2019.0650
FHE T 1 I VA R T 45 118 S 2 AU TR 0 e e s o)

A model predictive torque control for induction motor based on high order sliding mode speed controller

bl 5. 2021, 36(4): 953-958  https://doi.org/10.13195/j.kzyjc.2019.0650

Tl > B9/ N IE N ETHHILA BRI sl i i it
Finite time control based on reinforcement learning for a small-size unmanned helicopter

Pl 5Pk, 2020, 35(11): 2646-2652  hitps://doi.org/10.13195/.kzyjc.2019.0328


http://kzyjc.alljournals.cn
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2021.0003
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2020.0694
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0816
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0650
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0650
http://kzyjc.alljournals.cn/ch/reader/view_abstract.aspx?doi=10.13195/j.kzyjc.2019.0328

W37% T = % 5 xR Vol.37 No.7
20224 7H Control and  Decision Jul. 2022

HBNBE NIRRT EEN e E R IRITH

ik F, FERA B HEG
(LBIRSUR S B LE#BE, P0H 110168)

o HrGRENLR R R R BWOE %, 7R b TAE R, & R8BI & 77 AL 1A W06 1 335 A
SRR IE B, R TAE ORI SR 22 A B k. BP0 X Fiid o, vEe R 1 & B2 R EHU AN A R ZE H0T, I =i
FEHLB) 7 AT e W O R ZE BR R B)) J7 2 T B — b 2 T B8 1 A0 A T vk B R EE DL I 4 s ) SR e S
LaSalle A48 4 5 3 Fll Lyapunov /7235 I3 R 4 1A 08 PEIEAT BB 20 BT, 1 .5 S0 00 45 SR B, 4 By 4B 4%t 7
VEREE S RE T LT AN 20106 S 803 M i se ), BT DLARIEMr 20k S LTE TC R U6 57 2048 M R B 1146 0 803 M 1S
WL HRRE AT R AT B4 SRR, e s IR & L BIIA B AR B, A i 3+ PR Bk 51 % A, R B X AP sh
BA RIS .

KA MG ENL; JERMERG: I HEIEA;: Lyapunov ik Biiddal; Stk
HE S S: TP273 MCHAAREAS: A
DOI: 10.13195/j.kzyjc.2021.0003 FrHRE S (A TERRS) FFRAG (OSID): B
IR KH, T EAH AW, S A VIG SR A R EALRE E BT B H (1], B 5 Wk, 2022, 37(7):
1779-1784.

Energy anti-swing control of bridge crane with initial load swing angle

ZHANG Ke, YU Bao-sen, SHI Huai-tao, TONG Sheng-hao'
(School of Mechanical Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: The bridge crane is a widely used large-scale handling equipment. In the actual work process, the load swing
accompanied by the initial load swing angle will occur when the trolley moves, which will affect the work efficiency and
cause safety hazards. In response to this situation, the expected trolley error trajectory and swing angle error trajectory
are set, the dynamic model of the bridge crane is converted to the error tracking dynamic model, and an anti-swing control
strategy of the bridge crane based on the energy analysis method is proposed. The stability of the closed-loop system is
theoretically analyzed using the LaSalle invariance principle and the Lyapunov method. The results of simulation and
experiment show that the control performance of the proposed anti-swing control method is hardly affected by the initial
load swing angle, which can ensure that the bridge crane can achieve good control effects with or without the initial load
swing angle, and drive the trolley to accurately reach the target position, effectively suppress and quickly eliminate the
load swing angle, and have strong robustness to external disturbances.

Keywords: bridge crane; non-linear system; initial load swing angle; Lyapunov techniques; anti-swing control; robustness
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