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Abstract

In many situations ,it is very important to identify a certain unknown system, it from its
input-output data. For this purpose, several system modeling algorithms have been suggested
heretofore, and studies regarding the fuzzy modeling based on its nonlinearity get underway as well.
Generally, fuzzy models have the capability of dividing input space into several subspaces, compared
to linear ones. But hitherto suggested fuzzy modeling algorithms do not take into consideration the
correlations between components of sample input data and address them independently of each other,
which results in ineffective partition of input space. Therefore, to solve this problem, this letter
proposes a new fuzzy modeling algorithm which partitions the input space more efficiently than
conventional methods by taking into consideration correlations between components of sample data.
As a way to use correlation and divide the input space, the method of principal component is used.
Finally, the results of computer simulation are given to demonstrate the validity of this algorithm.
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Table 1. Premise parameters of fuzzy model.

¢ 11 ¢ 12 ¢21 ¢22
R' | -3.487551 | 0.856906 | -1.825514 | 1.288084
R* | -3.216354 | 1.397547 | -0.592064 | 1.236503
R | -3.147508 | 0.644325 | -3.206048 | 1.677419




64 48 7] wEg ol &g A2 W
059 Hr} s 12| due|ET) vasle] B
kil

L3 — o

0.00875424] Sugeno-Yasukawa 2®2} 0.079, SI
A2 mde] 001972 wrh $53e o 4 9ok

2. Box 9} Jenkins Data®
¥ HellMi= Box®} Jenkins®] dlolE]E o]-&3}e]
At gzl egAe g 2 dolg
296702 AE dlolels TAE i 7kre] &
wBhE & JdHE CO,EEyRH S Ho=
ARgk). AEE Fole 9B w(k), w(k—1),
w(k—2)3 y(k—1), y(k—2), y(k—3)Z = dlo]
B2 A3l

®

o143 5H Alxw

r

h™

=
]

2. Box and Jenkins d©io]e]dl] chdl =
2l zde] g 37t wak

Table 2. Transformed Directions of The

Fuzzy Model for Box and Jenkins

Data. ( ti= [# £ - £]7)

th 7 th th i t

t]] 0383781 | -0.772213 | 0470807 | 0.110607 | -0.141204 | 0.050665

t3|-0157790 | 0184069 | 0.054114 | 0435416 | -0.778422 | 0377844

t3]-0641115| 0085231 | 0706665 | 0110536 | 0.J57885 | ~0.212569

t4|-0.201082 | -0.153264 | 0.064207 | -0670481 | -0.026791 | 0.661359

t}|-0573100 | -0577462 | -0512903 | 0.111458 | -0.104111 | -0.227490

4| -0.060024 | -0.074759 | -0.094047 | 0569204 | 0581065 | 0565981

£ £ th & t b

t?] 0347943 | -0.773439 | 0:508821 | 0.099183 | -0.105402 | 0.020700

t3|-0.13%676 | 0171988 | 0.081726 | 0467546 | -0.7758% | 0.353157

t3]-0652085 | 0.1316% | 0674362 | 0.115685 | 0.174862 | -0.240016

21 -0417541 | -0.241571 | -0.012286 | -0.624402 | -0.080953 | 0.608869

t2| -0501398 | -0.534573 | -0.515178 | 0.206962 | -0.129367 | -0.371289

t2] -0.0919% | -0.103658 | -0.118738 | 0570499 | 0577071 | 0565160

=0

Ayt daeEs
2t

R“ If 2{(k) is B} and 2}(k) is B} and 2)(#) is B} and,

ol-8% A Alxge o3t

23(k) is B} and 24(k) is B} and zi(k) is B},
then y' (B) = 3.350750 + 0.067303 u(#) —0.155765 a(k— 1) —0.159554 w(k—2)
+2.028533 (& — 1) — 1.523993 (2 —2) + 0.4337723(£—3)

an

(560)

Ale] #jA] mdd] - KL W3 4

]

SRE M
R If 22(k) is BY and 22(K) is B} and #3(k) is B and

25(k) is B} and 25(k) i B} and 25(A) i Bi,
then y* (k) = 11.122767 — 0.398395 u(£) + 1.317115a(k~ 1) — 1.545791 w(k—2)

+ 10618143k~ 1) —0.152195 3 k—2) —0.119401 y(k—3)
o374

2H(R) = £ 0(R) + thel b= 1)+t ulk—2) + £y k= 1) + £ (k= 2) + s y(k—3)

M AR SplEle & 29} Rk

E 3. 54 2de) Aa sy
Table 3. Premise  Parameters of - Fuzzy
Model. (for Box and Jenkins Data)
éu [ $n [ LE) Iz
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