A
e
4l
i
HO
v

g d@IATHRHA] ATE ALE ppbl—53 20034 24

Hejol i ZEelel EER 2N HOZ] HA
A Design of Anti-sway Controller for Container Crane
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Abstract @ The recent amount of container freight confinuously has been increased, but the low
efficiency of container crane caugses jamming frequently in trangportation and cargo handling at
port. It 1z regquired that the working velocity and safety are mmproved by control of moving the
trolley as quick as possible without large overshoot and any residual swing motion of container at
the destination. In this paper, a LQ Fuzzy controller for a container crane ig proposed to accomplish
an optimal design of improved confrol system for minimizing the swing motion at destination. In
this scheme a mathematical model for the system is obtamed in state space form. Finally, the
effectiveness of the proposed controller 1g verified through computer simulation.
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Fig. 1 Coordinate system of a container crane
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Fig. 2 The container crane in the experiment

Table 1. Parameters of a container crane system

Parameter | Value[Unit] Description
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K, [V/rad/s] Motor torque constant
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Fig. 7 Step response and control input using the
LQ controller (Distirbance +0.1[rad])

Fig. 8 Step response and control input using the
LQ Fuzzy controller (Distrbance+01[rad]})
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Fig. 9 Step response and control input using the
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Fig. 10 Step response and control input using
the LQ Fuzzy confroller (Disturbance
+(.3[rad])
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Fig. 11 Step response and control input using
the LQ controller (Cargo mass change
+30{%6])

Fig. 12 Step responsge and control input uging
the LQ Fuzzy controller (Cargo mass
change+30[%])
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Fig. 14 Step responge and confrol input tging
the LQ Fuzzy controller (Cargo mass
change +30[2¢], Disturbance +0.1[rad])

olm AAN I F 25204 EEY ZE7 Olrad]
o2 A AAYL 2 2 A2 Fala)
e

5d E
£ E=RAT FURLY ATE A5 AHo
W =AY =8 Fol2EE 2R ¢4

AR uhE A7e
X e e HeEs WEAZ He ATt
7IestE = LQ Fuzzy A1718 AA7IE=

stan o= 7HA] 2ejdds FE ey e F

=] (=] ==
23 d3 5 9%

4F =



37 Ae - @y

1. 24" e &) EZHA AA dste FF4

Gz W F9E54E srddh

2. v, EAHNAA Arle g2 FREs 17
I Fol2E stolo] 2xe] Zole] wF] o=
AZ H&Ae] 9 ZUdsio.

3 A" HEo wE g8 Al2"mE AHE
o] 7twsitty HeE

o

et 2 Sl A A AArE AEE: T
St A-gdsly by el =3A 7l4gE
Hog Ag @)

A28

1. R. C. Goertz, “United State Patent Office
28066107, 1957

2. C. F. Alsop, G. A Forster and F. R. Holmes,
“Ore  Unloader Automation a Feasibility
Study®, IFAC BRRA&®wmE, VI 22~V 35,
1866

3 A4, ¥y, o144, “FF ZHAE ol&
T EE" Al B3 77, KACC. Vol 1,
Do 292 297, 1999

4. FFA, £44, olwd, “Heeold =2 A
™ A, Ao AFE AT EEH =FA
Vol 3, No. 1, pp. 23 30, 1997

5 2442, st AL wE fE e =2
#lel Azl A7, =i diicta, Aibs
=, 2000

6. Hitachi, ‘32 E=7 &3 #y" d2 5
T H (257 57398 / 457 57399), pp. 273 277,
1882

7. Hitachi, “Z#J2 EE3 #A #4", 42
S FTE(ALT 57300 / A5T 57399), pp. 270 284,
1982

8 £AHT] 9 421, “LQ AHIHEE ol&F HE o]
| Z# e A7) A7, el agdE A, A
264, ASZ, pp. 544 553, 2002

rieh

Jn



