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Design of hierarchical fuzzy systems based on

subtractive clustering and adaptive neuro-fuzzy inference systems
ZHANG A-bu
(Department of Automation , Xiamen University, Fujian Xiamen 361005, China)

Abstract: An easy and effective method to design hierarchical fuzzy systems is presented. The degree of importance of
each input variable was obtained using sensitivity analysis method based on a single stage fuzzy model. After ranking of impor-
tance of each input variable, input variables of every subsystem of the hierarchical fuzzy system can be determined. Every subsys-
tem was trained from the first stage to the last stage using subtractive clustering and ANFIS (adaptive neuro-fuzzy inference sys-
tems) . A method to reduce the hierarchical fuzzy system was proposed. The design method was proved to be feasible.
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Fig. 1 Hierarchical fuzzy system
3 ETREESHAIE NIERE (Input selec-
tion based on sensitivity analysis)
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4 ETREEEIM ANFIS 895 H ( Applica-
tion of ANFIS based on subtractive cluster-
ing)
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ment and reduction of a hierarchical fuzzy
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system)

5.1 SEMEMFR S AR 3T (Establishment of a hierar-
chical fuzzy system)
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6 {HE L6 (Simulation)
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Table 1 Simulation results of Example 1
gty BB r, BN RMSE;
] 1 0.s 7 0.0726986
L) 2 05 8 0.0121391
— 3 0.5 8 0.0120175
4] 1 0.5 9 1.174710
¥ 2 05 8 0.150864
- 3 05 8 0. 148088
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6.2 {HHE L 2(Example 2)
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Table 2 Simulation results of Example 2

ﬁﬁj i pSWLE > RMSE,‘
1 0.2 5 0.232999
2 0.5 2 0.197472
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4 0.5 2 0.195951
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Fig.2 Output of the plant (solid line) and the reduced
hierarchical fuzzy system {dashed line)

7 &5 (Conclusion)
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