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Design of a Hybrid Fuzzy Logic Controller
by Means of Genetic Algorithm
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Abstract

In this paper, design of the hybrid fuzzy logic controller by means of the genetic algorithm
is proposed. The conventional PID controller with linear relation to plants becomes so
sensitive to the control environments and the change of parameters that the efficiency of its
utility for the complex and nonlinear plant has been questioned in transient state. In this
paper, first, a hybrid fuzzy logic controller(HFLC) is proposed. The control input of the
system in the HFLC is a convex combination by a fuzzy variable of the FLC's output in
transient state and the PID’s output in steady state. Second, a auto-tuning algorithm is
presented to automatically improve the performance of hybrid fuzzy logic controller, utilizing
the simplified reasoning method and the genetic algorithm. The algorithm estimates
automatically the optimal values of scaling factors, PID parameters and membership function
parameters of fuzzy control rules according to the rate of change and limitation condition of
control output. Controllers are applied to the process with time-delay and the DC servo motor.
Computer simulations are conducted at the step input and the system performances are
evaluated in the ITAE(Integral of the Time multiplied by the Absolute value of Error).
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Fig. 19. The convergence procedure of control
parameters and fuzzy scaling factors and ITAE on

process 3
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Table 8. Performance index of controller to
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