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Fig.1 TInput and Output Data of Example
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Fig.2 Fuzzy Modeling
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Fig.3 Modeling of Herves Cell
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Fig.4 Example of Neural Network
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ST, R ANEE, yARHAERTHY, TFLOHME
KB luoXus X Xu JCRRT 2, vEzhAThANE,
ME, AFomiERET Volesds, LexE, M4l
BF3x2X2X2 LB,

AFRXCHA 7T AN F =D avPLTYXLTHERTS
kEA—-E7 bRy 22— 03y b7 =2 LLT, Za—
D3y bEBR T 7 Y BORABCHVS, Litso T,
Za2=2hFy b7 -5 BENSFRENEZROBS C Ehie
FAOT, 7Y EFY Y OERNBOMSEOmENME (5)
ADZa—-S N3y b7—sohBEAna3zticksT,
@AW IRALIBEARRL L L CEFLIERTES,

Ric, HHESoWEoREREc>wTELS,

Frb AW, RS R HETA
RY: IF x1 is "IN &W" and x2 is "h¥ " THEN y=x+2
R? IF x1 is "K¥ " and xa is "N XU THEN y=-1/2x+4
R2i IF xa2 is "K¥ " THEN y=2x+5 (6)
RHEZIEG, MBI OFEBEES o kS 2 s e &
HDLTWVS, EATERHERMNOWASR07 7 Y Ik -
THRrhTwa0T, FFNoREISLELRFRIFAT

Wwa,



Xz

////////
1

/
0 X

Fig.5 Conventional Fuzzy Partision of Rules
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Fig.6 Propozed Fuzz.y Partision of Rules
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Fig.7 Block Diagram of HN_Driven Fuzzy Reasoning system
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Table 1 Input and Output Data

¥o. | Year | Honth X1 Xz % Xa xs y
1[1978 4 14.9 2.0 9.3 29.8 3.0 3.8
2 5 16.6 1.7 5.8 23.1 8.3 3.7
3 ] 21.3 2.1 9.1 24.0 2.2 3.0
4 7 24.3 2.9 7.0 24.1 3.4 4.7
5 8 26.6 1.7 4.8 21.8 2.9 4.1
] L] 23.2 1.3 4.7 28.7 1.6 3.1
7 10 22.2 2.5 4.5 256 1.3 3.1
8 11 18.1 2.5 5.9 29.0 2.0 2.5
] 12 13.7 2.8 1.8 25.3 3.3 3.3
10 | 1877 1 7.7 2.6 9.3 29.0 0.8 2.3
2 1 2 6.9 2.3 10.3 27.5 1.5 3.3
e iy D e o W
3:;:;:::ﬁﬁfx/\,ﬂu/auﬁv:::
= 12 15.2 2.5 6.5 284 1.2 | 2.9
=
- 22| 1978 1 10.0 3.0 8.6 28.3 1.1 3.1
23 2 8.7 1.9 6.6 22.8 1.8 3.7
2 3 7.5 1.5 9.8 27.8 1.6 2.9
25 4 12.5 1.7 10.0 25.9 2:2 4.7
26 5 17.7 1.1 1.0 27.8 2.5 5.4
27 6 21.4 1.9 &6 23.0 2.8 5.5
28 7 26.6 2.3 4.8 22.2 2.5 3.7
29 8 28.7 1.1 &.2 28.7 3.8 8.1
30 9 26.7 2.5 8.6 31.3 2.0 4.1
31 10 23.2 2.5 5.4 30.9 1.6 2.9
32 11 19.1 3.0 5.1 30.5- 1.7 3.1
33 12 14.2 3.0 7.1 29.1 2.1 2.3
11879 1 12,5 2.5 7.4 29.3 1.8 2.9
F] 2 9.3 2.4 9.4 8.9 2.2 2.8
3 3 9.5 2.5 9.4 30.1 2.1 2.7
= 4 4 12,8 2.5 8.1 29.2 2.1 4.3
- 5 5 16.0 2.1 10.0 25.8 2.9 4.9
v 6 6 19.7 1.6 10.0 22.9 3.0 5.9
= 7 7 22.8 3.0 5.0 22.2 2.0 3.2
] 8 8 28.2 1.0 10.0 25.9 3.3 8.4
= 8 g 24.6 2.8 6.4 30.7 2.1 4.3
10 10 22,2 2.3 5.9 30.1 2.6 3.6
11 11 17.9 2.5 6.7 2.0 2.0 3.0
12 12 14.3 4.0 7.5 28.1 1.5 £
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Rules Number of Training Data
R! 1, o, 10, 11, 12, 13, 21, 22, 23, 24, 25, 33
RZ 2, 3, 4, 5, 6, 7, 8, 14, 15, 16, 17, 18
18, 20, 26, 27, 28, 29, 30, 32
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Tatle 2 Memborship Values of Fuszy Sets A'.A°

Rule 1 (ua'(xi)) Rule 2 (ua%(x:))
No. TRD CHD TRD CHD
1 0.9983 0.9999 0.0017 0.0001
2 0.0020 1.0000 0.9980 0.0000
3 0.0000 1.0000 1.0000 0.0000
4 0.0000 0.9998 1.0000 0.0001
5 0.0000 0.2030 1.0000 0.7973
6 0.0000 0.0000 1.0000 1.0000
7 0.0000 0.0000 1.0000 1.0000
8 0.0040 0.0000 0.9960 1.0000
9 0.9992 0.0000 0.0008 1.0000
10 1.0000 0.0000 0.0000 1.0000
11 1.0000 0.0016 0.0000 0.9984
12 1.0000 0.9935 0.0000 0.0005
13 0.9999 0.0001
14 0.0016 0.9983
’_1‘5_‘_ 0.0002 % 0.9998 M
30 0.0000 1.0000
31 0.0000 1.0000
a2 0.0010 0.9990
<H) 0.9996 0.0004
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THEN !2=NN:(X1.X1.;(5.K-,) (13)
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Fig.8 FEstimated Values by Artificial Neural
Network Driven Fuzzy Reasoning
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Table 3 Comperison for Evaluation
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