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Abstract : In this paper, we focuses on the development of Takagi-Sugeno (T-S) fuzzy modeling in a nonlinear container crane system.
A T-S fuzzy model is characterized by fuzzy “if-then” rules which represent the locally input—-output relationship whose consequence part
is described by a state space equation as subsystem. The T-S fuzzy mpdel in container cranes first obtains a few number of linear models
according to operation conditions and blends these conditions using fugzy membership functions. Parameters of the membership functions
are adjusted by a RCGA to have same dynamic characteristics with nonlinear system of a container crane. Simulations are given to
illustrate the performance of T-S fuzzy model.
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Small
R':TF x is THEN y=0.6x+2
Big
R?:IF x is THEN y=0.2x+6

Fig. 1 Example of Takagi-Sugeno fuzzy model
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THEN x=Alx+B'u, for

i=1,2,--,6 10
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Table 1 Description of premise fuzzy sets

M) Description M} Description

M1 Small M1 Light

M? Small M2 Heavy

M3 Medium M3 Light

M1 Medium M; Heavy

M? Large M3 Light

M$ Large M$ Heavy

B =5 ARge @A s ofE FUE 2002
o], 2007)% sl oH, Table 2 ©|ZRE A2 ABHAA
B2 ¢ 3 me Wl weh Uehd Aol # =&l vl
AP zds qEA 2 fEE AFsr|2 I

Table 2 Subsystems for T-S fuzzy model

ABA2E 1 ¢2=04m], m=02[kg]d 2%
0 0 1 0 [0
1 __ 0 O 0 1 1 0
A= 0 —1953 —19815 0 |’ B = 2.288
|0 —22.057 —37.153 —0.2 | 4.291
ABA 2 2 ¢=04[m], m=0.6kg] Z-F
[0 0 1 0 [0
2 __ 0 0 0 1 2 _ O
A= 0 —5.174 —17.492 0 |’ B®= 2.02
10 —28.005 —32.798 0 | 3.788 |
ABAI2" 3 7=08[m], m= 02[kg]° b Re8
0 0 1 0 [0
3|0 0 0 1 s | 0
AT= 0 —1953 —19.815 0 [’ B = 2.288
|0 —11.028 —18576 0 12,145
ABA 28 4 ¢2=08m], m=06[kgle] 7%
0 0 1 0] 0
4 __ 0 0 0 1 4_ 0
A= 0 —5174 —17492 0 |’ B = 2.02
0 —14.047 —16.399 0 | | 1.804 |
ABA 29 5 2=12[m], m=02[kgl?] 2%
0 0 1 0 0
5 _ 0 0 0 1 5__ 0
A’ = 0 —1.953 —19.815 0 |’ B*= 2.988
|0 —7.352 —12.384 0 | | 1.43
HBAAE 6 2=12[m] m=06[kgl®] 2%
[0 0 1 0] [0
6 __ 0 0 0 1 6__ 0
A'=1o 5174 —17492 0 |’ B'=1 902
10 —9.365 —10.932 0 | | 1.262
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Fig. 4 Membership functions after tuning with RCGA
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Fig. 5 Searching process of membership functions
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chrl chr?2 chr3 chr4 chr5 | chr6
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