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Abstract

PID controller has been used very widely in the industrial applications. But it is difficult
to tune the PID gains. In this paper, we present a design of optimal 2-DOF PID controller
for control of container crane which has to control swing motion and trolley position. For
tuning of the 2-DOF PID control gains, we used hybrid evolution program(EP). During
operate the crane system in yard, the goal is transporting the load to a goal position as quick
as possible without rope oscillation. The crane is generally operated by an expert operator,
but recently an automatic control system with high accuracy and rapid transportation is
required. However, we developed an optimal controller which has to control the crane system
with disturbance.
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Fig. 2 Block diagram of the proposed
control system.
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Table 1. Simulation data of the crane system.

Parameter Value
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Fig. 3 Time response of the general PID control
(initial angle = 2[deg], set position = 10[m])
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Fig. 4 Time response of the 2-DOF PID control
(initial angle = Oldeg], set position = 10[m])
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Fig. 5 Time response of the 2-DOF PID control
(initial angle = 2[deg], set position = 10[m]})
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Fig. 6 Auto tuned parameters using HEP

_401..



ma

B Ao stelBel= Hstx 2 IH(HEP)
& o] &3t A9 2-DOF PIDAoI71E AA%
¥ Pilot &7]9 Z#A 2l djste] Hx 2 A
T A Aol AEHINL £33 A S
3 2e A2 AAEE A F AU

stolB = e3P ojgsld PIDA o
7] delelHE Bg £4& AXA FiE FS
AIZE el A9 deueE Fx3d WE5g ¢
AXNE FAlol Ao F U eH, 53], 4l o]
A9l EEYE Has ¥ 5 Jqnen, 49
ZHFAFTE AAY § AU ol&Y ol AF
FZ71ZM on-line2 & TAAIZIH E#HHA Al
o]7] FAlel 8 Aoz 7=y, T HAZ
Ae R4, Axl9 AFzte el JudAE 33
3] g 2ol NFA e Borggrt AR ook
o HH A7) AAZE 75 AR WU,
=/, on-line FA WA Alxe A A7
A9 vy do] dig nAE A Rz o}
g AeZ Atzdch

FnEd

[1] S. Yasunobu, "Automatic Container Crane
Operation Based on a Predictive Fuzzy
Control,” ZFHiBByHIEE SR CHE, Vol 22
No. 10, pp. 60-67, 1986.

[2] A+, 24y, “HAAN7E o] &F ZQl

T g R gHAe) Ao - AE - A

W2HEed =E¥A, Vol 3, No. 5 pp

" 435-442, 1997.

[3] M. Nomura, Y. Hakamada, and H. Saeki,
“Anti-sway Position Control of Crane based
on Acceleration Feedback and Predicted
Pattern Following Method,” Trans. of the
Institute of Elec. eng. of Japan D, Vol. 117,
No. 11, pp. 1341-1347, 1997.

{41 A. Marttinen, J. Virkkunen, and R. T.
Salminen, “Control Study with a Pilot
Crane,” IEEE Transactions on Education,

Vol. 33, No. 3, pp. 25298-305, 1990.

[5] ZE3} oW, “0F 2-4HE PIDAI}7
g o] 8% HxY wHAE F7) T =9
Ao]” Journal of Control, Automation and
Systems Engineering, Vol. 4, No. 3, pp.
321-328, 1998,

[6] D. P. Kwok and fang Sheng, “Genetic
Algorithm and Simulated Annealing for
Optimal Robot Arm PID  Control,”
Proceedings of the first IEEE Conference on
Evolutionary computation, pp. 708-713, 1994.

(7] abxd, 18], 94, olwy, “sldug
Foll olgk el AojH4” 95 KACC, pp.
906-910, 19%5.

[8] W. Li, X. Cheng,- “Computer Control of High
Speed Cranes,” Proceedings of the American
Control Conference, pp. 2562-2566, 1993.

[9] S. Sagara, F. Ohkawa, “Adaptive Control for
Crane,” AABESHCE, Vol. 56, No. 526,
pp. 150-154, 1990.

[10) &A1, ZolA, "AAAH A FAF/AA
Aozl el B A7 digV| A =7
3, Vol. 19, No. 6, pp. 1391-1401, 199%5.

[11] Z. Michalewicz, “Genetic Algorithms + Data
Structures = Evolution Programs,”
Sprigner-Verlag, 1994,

{121 J. H Pak, H S. Kim, Y. K Choij,
“Trajectory Optimization and Control for
Robot Manipulator Using Evolution Strategy
and Fuzzy Logic,” Proc. of the 1997 IEEE
International Conference on Systems, Man,
and Cybernetics, pp. 4320-4325, 1997.

[13] I. K Jeong, J. J. LEE, “Adaptive Simulated
Annealing Genetic Algorithm for Control

International  Journal  of

Systems Science, pp. 241-253, 1996.

Applications,”

- 402 -



