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Optimized Multi—Output Fuzzy Neural Networks Based on Interval Type—2 Fuzzy Set
for Pattern Recognition
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Abstract -

In this paper, we introduce an design of multi-output fuzzy neural networks based on Interval Type-2

fuzzy set. The proposed Interval Type-2 fuzzy set-based fuzzy neural networks with multi-output (IT2FS-based FNNm)
comprise the network structure generated by dividing the input space individually. The premise part of the fuzzy rules of
the network reflects the individuality of the division space for the entire input space and the consequent part of the
fuzzy rules expresses three types of polynomial functions with interval sets such as constant, linear, and modified
quadratic inference for pattern recognition. The learning of fuzzy neural networks is realized by adjusting connections of
the neurons in the consequent part of the fuzzy rules, and it follows a back-propagation algorithm. In addition, in order
to optimize the network, the parameters of the network such as apexes of membership functions, uncertainty factor,
learning rate and momentum coefficient were automatically optimized by using real-coded genetic algorithm. The
proposed model is evaluated with the use of numerical experimentation.

Key Words : Interval type-2 fuzzy set, Fuzzy neural networks, Muli—output, Genetic optimization, Pattern recognition
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Table 1 Initial parameters of genetic optimization of the
proposed networks
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Table 2 Performance of networks before optimization

24§ CEad
MFs5 | &
<5 HAE F HE
1 85.1442.98 | 83564372 | 0.092+0.01 | 0.089+0.01
2 2 97.14+0.95 | 96.00+2.43 | 0.038+0.00 | 0.037+0.01
3 96.00£0.43 | 97.78+1.57 | 0.036+0.00 | 0.038+0.01
1 97.90+0.80 | 96.00+2.43 | 0.026+0.00 | 0.027+0.00
3 2 9771052 | 96.44+1.99 | 0.024+0.00 | 0.027+0.01
3 9829+1.04 | 97.78+1.57 | 0.024+0.00 | 0.029+0.00
1 96.38+1.24 | 96.89+1.99 | 0.020+0.00 | 0.019+0.01
5 2 98.48+052 | 9556+2.22 | 0.016+0.00 | 0.023+0.01
3 97714052 | 95114290 | 0.015+0.00 | 0.025+0.01
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Table 3 Performance of networks after optimization
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Table 4 Comparison of previous models
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