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Clustering obtainment method of T-S fuzzy control rules

based on multi-dimensional ANFIS

ZHANG Ji-li"', ZHAO Tian-yi', LIU Hui

(1. School of Civil Engineering, Faculty of Infrastructure Engineering, Dalian University of Technology , Dalian 116024, China;

2. Beijing Siemens Cerberus Electronics Ltd. , Beijing 100085, China )

Abstract: The combination of T-S fuzzy model and adaptive-network-based fuzzy inference
system(ANFIS) is convenient for description of multi-input fuzzy control rules. In order to solve
dimension explosion problem of conventional ANFIS structure under large amount of rule antecedent
and improve online extraction speed for complex systems, ANFIS network is firstly modified adopting
multi-input vector, then a clustering obtainment method of T-S control rules is presented. Simulation
work towards inverted pendulum and the second-order delay system is conducted, and comparative
results of the presented method and Mamdani-type controller show similar control performances such
as maximum overshoot, fluctuation times and transition time. Meanwhile, the presented method has 3

sampling periods shorter rise time and 45 decreased control rules than Mamdani-type controller.

Key words: ANFIS; multi-input system; T-S model; clustering; rule extraction



