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ARTIFICIAL NEURAL NETWORK/FUZZY LOGIC/ADAPTIVE TABU SEARCH

This thesis presents a new control structure to stabilize a nonlinear system.
The proposed control structure is the combination of artificial neural network, fuzzy
logic and adaptive tabu search, which is called “neuro-tabu-fuzzy” controller. This
proposed controller consists of the single input rule modules (SIRMs) and the
dynamic importance degrees (DIDs). Each fuzzy rule has only one input variable
which helps to decrease the number of rules and ease the rule development. Each DID
indicates the importance of each input variable. The values of DIDs are obtained from
the learning of neural network. To improve the performance of the learning process,
adaptive tabu search is adopted to find optimum initial parameters for the neural
network. Simulations have been conducted to evaluate the neuro-tabu-fuzzy controller.
The proposed controller can effectively stabilize an inverted pendulum system of
various dimensions. It can rapidly recover the pendulum from external disturbations.
Beside, the comparison of stabilization times between the proposed and the previous
controllers indicates that the neuro-tabu-fuzzy controller stabilizes the inverted

pendulum of various dimensions more rapidly than the previous controller does.
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