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Fuzzy Nonlinear Adaptive Control of Overhead Cranes for
Anti-Sway Trajectory Tracking and High-Speed Hoisting Motion

Qi2<, 253, 84

Mun-Soo Park, Dongkyoung Chwa, and Suk-Kyo Hong

ofFrjata A58

2 o

A7 Ae) 1% DAY B BEY oA ARFFE A8 M8 BeAel PHE ANDT. ARFY T £FY £
e2ele) F%E AYEre) ol W PSS Fab AP} Yok ol MK Aol JIwe) 5 oA AXFF AorAL
A= Qo] Fojacow AR oleier BAT A g8, EBeld) /iGEs AYSEe) Jge Arshe Puow 29
Aol EAlRe AolE TEY $E0) B2 2o AANE wAE S vaY A8 TEY o AAFTAN IR ALY
o S5, Ak WS selue] Ws) 9@ 5 EeE A BRUNS B4 BEAY B271F olgall mnt bepd, s
82719 Aks 0AE Bo2 SAR Ul 2EeA 3 TEY 2459 T PN o etk Bom AL P 47

%8 9l 29y AAE AN B
NS 1 HlaY A8A, A BEY], WIFY el TEY AA AHEE

Abstract

Nonlinear adaptive control of overhead cranes is investigated for anti—sway trajectory tracking with high—speed hoisting
motion. The sway dynamics of two dimensional underactuated overhead cranes is heavily coupled with the trolley acceleration,
noisting rope length, and the hoisting velocity, which is an obstacle in the design of decoupling control based anti—sway
trajectory tracking control law. To cope with this obstacle, we propose a fuzzy nonlinear adaptive anti—sway trajectory
tracking control law guaranteeing the uniform ultimate boundedness of the sway dynamics even in the presence of
uncertainties in such a way that it cancels the effect of the trolley acceleration and hoisting velocity on the sway dynamics. In
particular, system uncertainties, including system parameter uncertainty, unmodelled dynamics. and external disturbances, are
compensated in an adaptive manner by utilizing fuzzy uncertainty observers. Accordingly, the ultimate bound of the tracking
errors and the sway angle decrease to zero when the fuzzy approximation errors decrease to zero. Finally, numerical
simulations are performed to confirm the effectiveness of the proposed scheme.

Key Words : Nonlinear adaptive control, Fuzzy observer, Overhead cranes. Anti—sway trajectory tracking.
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Fig. 1. Plane model of an overhead crane.
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