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Fuzzy identification based on new fuzzy model for nonlinear systems
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Abstract: A fuzzy identification method for nonlinear systems is suggested based on a new fuzzy model and weighted re-
cursive least square algorithm (WRLSA). The new fuzzy system with interpolating capability extracts fuzzy rules of MISO sys-
tem from input-output sample data through learning, and inherits many merits from Sugeno-type models and their variations.
Through using suitable fuzzy membership function, the identified fuzzy model can be described by several local linear models.
And finally, WRLSA is used to fit these linear models. The new fuzzy identification algorithm is proposed. To demonstrate

availability of the identification method, the well-known Box-Jenkins data set is also identified.
Key words: fuzzy modeling; fuzzy if-then rules; WRLSA ; heuristic method
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2 FHEPR B (New fuzzy model)

AT B R RSO R, B e B — e L.

EX 1(EPFEBNBRE) REBYH
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B =

R': If x;is A} and x,is Ab - and «x, is AL, then
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Fig. 1 Distance in fuzzy form
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3  S¥¥19 (Parameter identification)

WHEHEXRK P(U,Y), U NRGERNWA,Y R
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WX (4) 0 TR B

Y = XP. (9)

Hp X mx Nr +1) BERE.XE-MBKE
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= (XTx)'x"y. (10)

BT ERRLE RS EmE P UL EE R EREK
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P =P + » (11)
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k=0,1,-,m~-1.
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4 4§ 3 L% (Simulation examples)
EXW,ACKHIERARS BRI ENET—
HIERERGET HARE. A WEHFRE7E POIS00
LR Al Matlab5.3 SERR M . EX B FF, 518
AZEBAENRS B~ BASE « HERE
BL{M;,M;]ATELERE N AR 4, BE 2. K
‘:F,M,T = minzx,-p:p = 1,2,'°°,m},M; = maxlx,-p:
p=12,.m BELANE ERXRAL BN
KRB, BEIPUE o FITHENL.

S

A 6]
M2 A AR A FE R

Fig. 2 Different partitions on input space
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A1 AXBAL A ALK
Table 1 Comparison of this model
with other models

mA MM B

BREE  smm m mx
Tong B YD) 2 19 0.469 —
Pedrycz 5&I12 2 81 0.320 —
Xu R 2 25 0.328 —
Sugeno BiFYD) 3 6 0.1 —
Gomez #E 17 6 2  0.059 8.68
F R 6 2 0.0572 0.38
Kim 1 FI0) 6 2 0.0551 4.34
Lo A %416 6 2 0.062 180.93
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Fig. 3 The identifying model output in comparison
with the actual output
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5 453 & (Conclusion)
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