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The influence of sampling points on the descriptive

performance of T-S fuzzy modeling
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Abstract ; The number of sampling points in fuzzy modeling has a substantial influence on the accuracy of models.

If the sampled data is limited and its distribution not properly controlled, choice of the optimal number of sampling

points creates significant problems in fuzzy identification. The author proposed a fuzzy identification algorithm with

varied sampling points to investigate the influence of the number of sampling points on descriptive performance.

Based on the T-S fuzzy model, we exiracted the fuzzy rules by using the symmetrical triangular fuzzy division and

the net-diagonal method. By modeling the DISO system and the Mackey-Glass chaotic time-series, we concluded

that training and testing performance indexes in fuzzy models will increase with increased numbers of sampling

points.
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Fig.2 The comparison of output and true value in training
of the DISO system (N =100)
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Fig.3 The comparison of output and true value in test of
the DISO system( N =20)
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Fig.4 The changing tendency curve of the training error in

the DISO system (N =2 ~100)
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Fig.5 The changing tendency curve of the test error in the
DISO system (N =2 ~100)
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Table 1 The relationship between the number of sampling

points and the training and test error in DISO

system

RtE R A girzE BRHR 2
50 0.3107 0.3388
100 0.2536 0.2225
150 0.2322 0.1965
200 0.2568 0.254 0
250 0.2627 0.2502
300 0.2368 0.246 3
350 0.2227 0.2458
400 0.2160 0.2347
450 0.2114 0.2279
500 0.208 6 0.2267
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Fig.6 The changing tendency curve of the training error in

the DISO system (N =50 ~500)
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Fig.7 The changing tendency curve of the test error in the
DISO system (N =50 ~500)
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Fig.8 The comparison of output and true value in training

of the chaotic time series system (N =100)
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Fig.9 The comparison of output and true value in test of

the chaotic time series system (N =50)
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Fig. 10 The changing tendency curve of the training error in
the chaotic time series system (N =2 ~100)
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Fig. 11 The changing tendency curve of the test error in the

chaotic time series system (N =2 ~100)
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Fig. 12 The changing tendency curve of the training error

in the chaotic time series system (N =1 000 ~

10 000)
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Fig. 13 The changing tendency curve of the test error in the
chaotic time series system( N =1 000 ~ 10 000)
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Table 2 The relationship between the number of sampling

points and the training and test error in the

Mackey-Glass chaotic time series system

RSN YIFHRE(x107°) KERE(x107°)

1000 6.9252 10.62 90
2000 5.5398 6.1712
3000 4.6957 5.4872
4000 4.1812 4.6748
5000 3.7384 4.2623
6 000 3.4141 3.8397
7 000 3.1617 3.5432
8 000 2.9325 3.3256
9 000 2.7438 3.1330
10000 2.5794 2.9772
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