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Hierarchical Sliding-Mode Control Method for Overhead Cranes
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Abstract A new hierarchical sliding-mode control method tor overhead crane is presen-
ted. In this method, system states are divided into two parts. Two first-level sub-slid-
ing planes are designed, and then the second-level sliding plane is constructed. Using
Lyapunov law, we can derive the sliding-mode control law which includes the equivalent
control of every sub-sliding plane. Therefore, the total sliding mode control law can
drive every subsystem to move along its own sub-sliding plane. The paper theoretically
proves the asymptotic stability of all the sliding planes, and the simulation results show

its validity.
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Fig. 2 Displace of the trolley and swing zngler of the load
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Fig. 3 Convergent curves of all sliding planes

5 ZHiR

X A AR X — R IR RAR R X Fh o BB ES R T UL AR R REE



788 H ) l¢ 5 i 30 &

fr et SR Ak b B . Rt B TRA T IEEEH, RS ARG REHEA RS FEE. BT
RAKFIARM TINEAR . HELSRHE -SRI T XF 0B R ® 07 5 BUE,
R 7 X F R IEsh 5 3 RV R — AT R TR,

References

1 lLee Ho-Hoon, Choi Seung-Gap. A model-based anti-swing control of overhead cranes with high hoisting speeds. In;
Proceedings of the 2001 IEEE International Conference on Robotics & Automation, Seonl, Korta: IEEE Computer
Society Press, 2001, 2547~2552

2  Giorgio Corriga, Alessandro Giua, Giampaolo Usai. An implicit gain-scheduling controller for cranes. IEFEFE Tran-
sactions on Control Systems Technology, 1998, 6(1); 15~20

3 Mendez J A, Acosta L, Moreno L, Hamilton A, Marichal G N, Design of a neural network based self-tuning control-
ler for an overhead crane, In. Proceedings of the 1998 IEEE International Conference on Control Application, Tries-
te, ltaly: Control Systems Society Press, 1998, 167~171

4  Wilham Singhose, Lisa Porter, Michael Kenison, Eric Kritkku. Effect of hoisting on the input shaping control of gan-
try cranes, Elsevier LEd %0 a Hunter; IFAC Journal of Control Engineering Practice ,» 2000, 8(10): 1159~1165

5 Mon Yi-Jen, Lin Chih-Min. Hierarchical fuzzy sliding-mode control. In: Proceedings of the 2002 IEEE World Con-
gress on Computational Intelhgence, Hawaii, USA. IEEE Neural Network Society Press, 2002, 656~661

E % 2002 FREVEFREMLEM. AP EBER BN RAELARE. EBHR T M
AR BBl & G T A A RE .

(WANG Wei Received his master degree from National Huaqiao University in 2002, and currently he

is a Ph. D. candidate in Institute of Automation, Chinese Academy of Sciences. His research interests in-

clude under-actuated system control, sliding mode control, and intelligent control. )

BB 192FKHAFIMNLYREELFMN . AP ERFE AW TR G, B4 FIF.
FEMR T AFREES VLA VLB — KL E,
(Y1 Jian-Qiang Received his Ph. D. degree in 1992 from Kyushu Institute of Technology, Japan, and

currently he is a professor in Institute of Automation, Chinese Academy of Sciences. His research interests
include intelligent control, robotics, and mechatronics. )

REW 2000 FRMRELDMREZB LN AN PEMNER BB RTAII R, TBHRF 9
B REFE & PLEs A PLE— R4k,

(ZHAOQO Dong-Bin Received his Ph. ID. degree from Harbin Institute of Technology in 2000, He is now

an associate protessor in Institute of Automation, Chinese Academy of Sciences. His research interests in-

clude intelligent, robotics, and mechatronics. )

XIE 200l FRXKBRFLFEM AN BAFEMNERBHUMRAEZELRE. FEH
R N R KIS R H.

(LIU Dian-Tong Received his master degree from Tianjin University in 2001, and currently he is a

Ph. D. candidate in Institute of Automation, Chinese Academy of Sciences. His research interests include

intelligent control and underactuated system control. )



