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ABSTRACT

This paper presents new fuzzy learning algorithms and their applications to time series prediction. During gener-
ating fuzzy rules from numerical data, there is a tendency to produce conflicting rules which have same premise but
different consequence. To resolve the problem, we propose MCM(Modified Center Method) which is proven to re-
duce the error in the prediction. We have applied MCM to the analysis of Mackey-Glass time series and Gas Fur-

nace data to verify its efficiency.
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Fig. 1 Mackey-Glass time series
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Fig. 2 Prediction result(solid-real value, dashed-predicted value)
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Fig. 3 Modified IN/OUT fuzzy region membership function
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Fig. 4 Error between real value and predicted value

RMSE - Exp. 1
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Fig. 5 Comparision of error(RMSE) for simulation 1
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Fig. 6 Comparision of error(RMSE) for simulation 2
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Fig. 7 Comparision of error(RMSE) for simulation 3

E 143 24 &4 1)
Table 1. Prediction error(simulation 1)

e RMSE
&_- A
S5 wang | M- vem-1MeM-2
e MIN
7 | 0.0351 | 00389 | 0.0389 | 0.0350
11100332 00368 | 00367 | 0.0327
15 | 00271 ] 00315 ] 00297 | 0.0258
19 ] 00215 | 0.0267 | 00231 | 0.0202
2300184 | 00178 | 0.0174 | 0.0168
27 00129 | 00137 | 0.0130 | 0.0129
31 100129 | 0.0137 | 00123 | 0.0114

B2 & 23 (A&l 2)
Table 2. Prediction Error(simulation 2)

Q= RMSE
2&EgS MAX_
WAN MCM- -
e G MIN CM-1|MCM-2

7 0.0372 | 0.0401 | 0.0374 | 0.0340

11 0.0253 | 0.0273 | 0.0265 | 0.0235

15 0.0191 | 0.0198 | 0.0197 | 0.0187
19 0.0161 | 0.0163 | 0.0162 | 0.0159
23 0.0135 | 0.0146 | 0.0142 | 0.0131
27 0.0115 | 0.0118 | 0.0115 | 0.0113
|31 0.0108 | 00108 | 0.0108 | 0.0105
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B3 A& o KA EH A 3)
Table 3. Prediction error(simulation 3)

d48 RMSE
a&YgT MAX_
WAN - -
. G MIN MCM-1:MCM-2

7 0.0447 | 0.0451 | 0.0448 | 0.0427
11 0.0280 | 0.0250 | 0.0251 | 0.0255
15 0.0194 | 0.0199 | 0.0183 | 0.0175
19 0.0160 | 0.0168 | 0.0156 | 0.0147
23 0.0137 | 0.0133 | 0.0130 | 0.0130
27 00117 | 00118 | 0.0112 | 0.0112
31 0.0107 | 0.0109 | 0.0104 | 0.0101

3.2 Gas Furnace Data

&AM ARG 4 71 9] HY & 7 4l Box
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EEE))
Fig. 8 Prediction result for Gas Furnace data
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Fig. 9 Error between real value and predicted value
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Fig. 10 IN/OUT fuzzy region member-ship function and
histogram
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Fig. 11 Comparison of error(RMSE)
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