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A Study on Design of Predictive Controler for Transfer Crane
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Abstract - Recently, an automatic crane control system is
required with high speed and rapid transportation. Therefore,
when container is transferred from the initial coordinate to the
finial coordinate, the container paths should be built in terms of
the least time and without sway. Therefore, we calculated the
anti-collision path for avoiding collision in its movement to the
finial coordinate in this paper. And we constructed the neural
network predictive two degree of freedom PID controller to
control the precise navigation. The proposed predictive control
system is composed of the neural network predictor, two degree
of freedom PID controller, neural network self-tuner which yields
parameters of two degree of freedom PID. We analyzed crane
system through simulation, and proved excellency of control
performance over the conventional controllers.
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(b) Crane system modeling

(a) Transfer crane

<¢J® 1> The structure of transfer crane system
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<&l 2> A block diagram of NNPPID controller
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Table 1. Parameters of transfer crane & ES algorithm

Parameters Values
ETET: 15(kg)
Transfe;‘imﬂe (Adold+AxHr) Ak 10lkg]
sys Z8 Jle% 9.8 m/sec’]
Population size 10
Wm‘z Generation No. 10012
Mutation rate 5096

Table 2. Parameters of the NN modeling

Trolley Position parts | Swing Angle parts

Pattern No. 600 7N 600 78
Input 4 4
Nodel™ Hidden 6 6
"1 Output 1 1
Learning ratio 0.09 0.09
Momentum factor 0.03 0.03
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<18 3> Identification crane system
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<&l 4> The reference trajectory of container
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<18l 5> Response characteristics of troliey position
and wire rope variation

IR e T O L I L A A L

o o2 o5 & 3

Timefses)

<&l 6> Response characteristics of angle
. s KNP PFID
e NNPED

L ES Tuned PID

Y
o ez s om i am i3 1z 33 2% &R 1
Thmefeect

<1 7> Response characteristics of angle velogcity

.3 &

B =2 ML transfer craned] F¢ 53 E 93 Y4 2=
¥ A2E FFF22A D AU ey o)4AdE ¢
B3 A HHANNE TSN tansfer crane®] HA A o} 7)
& dASIY 78] HEd Aojr)gl wastd S vy

At Aol Asel 4L HFAYe=R FF Y9
< wansfer crane®] AT F3 A XZHATCS) /{Eg gol
Aojx HBA 71&HE trolley s Aol Aol sway Ao} 2
2, Helolde] A olFHgd g HAAIE NNPPID A
ol718] A& rtyAde gy

£ 47 53471 5MOST) J7HAAF4ARINRL) 9 A
fo Agte ejFoid AFRA, BAFN FA=EVY,

&g s

{11 Hyundai Heavy Industries Co., Control Modeling of
Anti-Sway System, Final Report, 1995-1996.

[2] shgpaty, H&rled, JF Edsn ol 44 # Aol
& P 4HYE 2u4, 2002

3] Y Sakawa and Y. Shindo(1982), “Optimal
container Crane,” IFAC, Vol. 18, No. 3, pp. 257-266.

f4] Takaji Umeno and Yoichi Hori, “Robust Speed Control
of DC Servomotors Using Modern Two Degree of Freedom
Controller Design,” IEEE Transactions on Industrial
Electronic, Vol. 38, No. 5, October 1991.

[5]1 Percy P. C. yip and Yoh-Han Pao{1994), "A Recurrent
Neural Net Approach to One-Step Ahead Control
Problems,” I[EEE Transaction on System, MAN, AND
Cybernetic, Vol. 24, No. 4, pp. 678-683.

control

- 1908 -



