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A Self-organizing Algorithm for
T-S Fuzzy Model Based on Support Vector
Machine Regression and Its Application
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Abstract A new self-organizing algorithm for T-S fuzzy
model is proposed by combining the fuzzy clustering algorithm
and the support vector machine (SVM) regression algorithm.
This algorithm firstly uses an improved fuzzy clustering algo-
rithm to extract fuzzy rules and identify antecedent parame-
ters. Then the T-S fuzzy model consequent is transformed into
a standard linear support vector machine regression model, thus
its parameters are identified using the support vector machine
regression algorithm.
organizing algorithm for T-S fuzzy model in this paper still has
higher approximation accuracy and better generalization ability
in the case of a small number of rules compared with the ex-
isting self-organizing algorithm. Finally, a heater temperature
model of Czochralski single crystal furnace and an air preheater
temperature model are better established using the proposed
self-organizing algorithm for T-S fuzzy model.

Simulation results show that the self-
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Table 1  Performance comparison of chaos MackeyGLass

sequence model identification results

o] L RMSE,/ NDEI
ik [21] 3 0.008424/—
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ik [23] 6 —/0.03
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ES'inis 8 0.0051/0.0219
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Table 2  Performance comparison of chaos Henon mapping
model identification results
sl FUE RMSE
Sk [11] - 0.00331
ik [26] 15 0.469
Sk [27) 7 0.188
SCHR [28] 9 0.2021
AR5 8 0.0029
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heater power-temperature model identification results

Performance comparison of single crystal furnace

vl RS RMSE
ik [12] 79 0.342
AR5 10 0.132
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