Design of Container Crane Controller for High
Productivity in Cargo Handling
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Abstract: For the merit of a container in transportation and cargo handling, the
amount of container freight has been continuously on the increase. On the other
hand, container crane had got the bottle neck in cargo handling due to low
productivity so that freight congestion had been often occurred at ports. In this
paper, A mathematical model for container crane system is represented, a method for
designing a fuzzy controller of container crane system for high productivity in cargo
handling is presented. The fuzzy controller is compared with other optimal controller
at the same condition. In the computer simulation, the fuzzy controller obtained an
excellent response to reference change better than the optimal controller. For
disturbance such as a strong storm and parameter change due to change of cargo
weight, the result was also stable and robust than the optimal controller.
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Fig. 1 Coordinate of the container crane system
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Fig. 2 Basic structure of a fuzzy logic controller

B =29 HAziosE fdHEZAd FE
o] Zo] ETFHel glA w¥E Ao JHAHsIY
7 2] AEE HA FY(Fuzzy singleton)2
2 HEstdr

a8 A Aol AR E HPFE FHAW
FE x, 10, x5, 0,2 W A A FUFE
HAAMGe Betne ¢, 13 AFCR 5o
9+ 14 Sugeno HAEEE Megty HAF
o HAWMFA xS e AAHA 2 7F
PHAY XY AE, x: A £X rE, v
AA-Ast] golo] X FHHAE HE, x4
= @4-Yag stolo) 2o FHAUZMEE 48
Jebdch x 9 98T 0~-40(mlZ A9 std
NE, ZE, POE, x 9 4#HTHE -4~0lm/sl=
Mojste] NE, PO, x9 YHTUHE
02[rad]2 A28t NE, POZ, x,9 YHTHE
-0.1~+02 [rad/s]2 A NE, PORZ HAE
greick o7 A, A7t FPAde FHAA =
= AA-deE golo] 227t o2 Futw
ey Qe AHE 0oz dL o 24z g
7b 2799 9% & AL = dA4-H
3l4 ¢lolo] 27l £HqM AK o2 7]Eo]
A A o’?‘oﬂ BFH- g B9 :la]ﬂ :‘1;{]
FEE A azy el ol e JYNE
X1, 12, X3, % SF 1709) &8 4, 743 “If-then”
gaog FAH eon F wAFE 2479
=3

M-30



RiUfxis A, and x, is Ay, and x, s A, and 1, &s A then

u = z;a,_,x,w& W,oi=1,2,0, i=1.23.4  (18)
A71M, R iAle HxAe] FHE e
3, ox v WAF] 9= ol A, ¥ 453
o o 5ol FojA= HMAR WY HXA
e GeEhag we A AoiE Rl o
g FEHolll o ;% a)v FARA XIS 9
¥ dtebolelelnh, w4, 7b dEldge dig A

0 , x<a
x,—a:
T, a. < x,< b, (19)
A;{x) = I::Z
-, b<x;<c,
c.—b
0, c=x;
vhi=1,2,.24 j=1234
29 304 (@ HAES F oAy @49
PR B
g, b A Fx xo dFd LT+ E,
()= 44 -dstg stolo) 22 o] 3| A7 % xyof
e 258532, 222 (e B S5z,
o he 2585E £AG Aot
1 N //\ 1
us\\\ //'/ zs\\\,, "0 NE PO
X X
s '\\‘ ,/‘ ~\
°% 5% ] *h 0%
(a) (c)
NE P0 NE Po
s 0
i ) =0T (]
(b (d)

Fig. 3 Membership functions of fuzzy sets in the antecedent part

Table 1

sets in the antecedent part
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Fig. 4 Structure of the fuzzy controller for a container crane
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