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A novel adaptive PID controller based on Actor-Critic learning
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Abstract: Owing to the lack of the self-tuning for PID parameters in typical PID(T-PID) controllers, a self tuning PID
control strategy using Actor-Critic learning(AC-PID) is proposed. Actor-Critic learning is used to tune PID parameters
of the controller in an adaptive way. The policy function of Actor and the value function of Critic are approximated by a
simple radial basis function neural network. The system error, the first and the second-order differences of system error are
employed as inputs to the radial basis function network. The mapping from the system states to PID parameters is realized
by the Actor, and the temporal difference(TD) error is evaluated by the Critic. Based on the structure of Actor-Critic
learning and TD error performance index, the block diagram of the controller is developed. Two simulation results show
that the proposed controller is efficient and perfectly adaptable with fast responses, providing better performances than the

typical PID controller.
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Fig. 1 The structure of an adaptive PID controller based on Actor-Critic learning
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Fig. 3 The block diagram of AC-PID controller
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Fig. 7 The result of AC-PID parameter tuning on ki, kp, kp
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