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Identification of Takagi-Sugeno Model with Self-gravitational Search Algorithm

Abstract

Abstract: An approach of Self-Gravitational Search Algorithm (SGSA) was proposed for the identification
of T-S fuzzy model. In the identification of T-S model, structure parameters and consequent parameters
were encoded into a particle of SGSA. Based on new strategies, all the individuals in SGSA dynamically
adjusted the distance and force between particles according to the intensity of the swarm, and the
gravitational constant was adaptively alerted. As a result, the global search ability of the proposed SGSA
was enhanced in the earlier stage of the search process to prevent the algorithm from trapping into local
regions, in the mean while; the local search capability was improved in the latter iterations of optimization
to reduce the probability of the algorithm fruitlessly searching around the local optima. The simulation
results and comparative analysis demonstrate the good performance of the proposed method with high
accuracy and great robustness.
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Identification of Takagi-Sugeno Model with Self-gravitational Search Algorithm
Ao Yuan, Ding Xueming

(College of Computing & Electrical Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: An approach of Self-Gravitational Search Algorithm (SGSA) was proposed for the
identification of T-S fuzzy model. In the identification of T-S model, structure parameters and consequent
parameters were encoded into a particle of SGSA. Based on new strategies, all the individuals in SGSA
dynamically adjusted the distance and force between particles according to the intensity of the swarm,
and the gravitational constant was adaptively alerted. As a result, the global search ability of the
proposed SGSA was enhanced in the earlier stage of the search process to prevent the algorithm from
trapping into local regions, in the mean while; the local search capability was improved in the latter
iterations of optimization to reduce the probability of the algorithm fruitlessly searching around the local
optima. The simulation results and comparative analysis demonstrate the good performance of the
proposed method with high accuracy and great robustness.
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Tab. 4 Comparison of different models for the Box-Jenkins

system
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Kim et al.1% 6 38 0.0340  0.244
Lin et al.”” 5 44 0.0710  0.261
Tsekouras!'” 6 91 0.0220 0236
Cheung et al.['" 3 39 0.0590  0.152
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