OR I3 4

HH WzAIAE ol &8 Auloly] LalQle
Bl B AT

IR Rk R Ee

bYA*T - o] FH

A Study On Stabilization of Container Cranes Using an

Optimal Modulation Controller

H.H.Chung - D.R.Hur- K. G.Oh-B.C.An: D.C. Lee

Key words : Container crane system(Z1g]o]1] Zg|2l A]A#]) Optimal modulation con-
troller(3 2 W2 o] 7)), Recursive algorithm(£ 8¢ 18] =)

Abstract

In this paper, an optimal modulation controller for position control and anti-sway of container

crane systems is designed by a recursive algorithm that determines the state weighting matrix Q

of a linear quadratic performance. The optimal modulation controller is based on optimal control.

The basic feature of the recursive algorithm is the reduction of the number of iterations as well as

minimization of the calculations involved. So, in order to obtain a mathematical model which rep-

resents the equation of motion of the trolley and load, Lagrange equation is used. The optimal

modulation controller has been verified and simulated to show that it is robust, when a load dis-

turbance is applied and a reference is changed.
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Fig. 1 A container crane system
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Table 1. Simulation data of the crane system
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Table 2 Eigenvalues of the system
Case 2

Case 1
A= —8.1370E—-01+ j7.2987E - 00
hy= -8.1370E —01-—7.2987E + 00
hy= —7.6832F —01+j5.1408E --01
Ag=--7.6832E —01 —j5.1408E - 01
As= -5.1509E--01—j3.56412K -06
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|
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A= —6.1654E — 01+j7.2964E -+ 00
Az= - 6.1654E — 01 —j7.2964F +00
Ay= ~5.9100E - 01+j9.3835E - 07
Ag= - 3.2043F, 01 + j4.4804F 01
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Case 3
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Fig. 2 Case 1 using the optimal control method
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Fig. 3 Case 1 using the optimal modulation con-
trol method
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Fig. 4 Case 2 using the optimal control method
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Fig. 5 Case 2 using the optimal modulation con-
trol method
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(b) When the reference is changed

Fig. 6 Control inputs
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