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Fractional-order PID Controller Design Based on PSO Algorithm
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Abstract; The performances of the fractional-order PID controller could be advanced by adjusting two of the variable
parameters, i.e. differential order and integral order. This paper is concerned with the design of fractional-order
PID controller based on particle swarm optimization. Firstly, the fractional-order PID controller and particle swarm
optimization were introduced respectively. Then the structure of the fractional-order PID controller, the approxima-
tion algorithm of the fractional-order differ-integral operator, and the simulation flowchart of the fractional-order
PID controller design were presented. In the end, the controller design was simulated for the examples by MAT-
LAB/Simulink. The simulation results show that with particle swarm optimization, the satisfying fractional-order
PID controller parameter could be obtained to achieve better control performances.
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Tab.1 Parameters of fractional-order PID controllers of exampe 1
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Tab. 3 Parameters of fractional-order PID controllers of Example 2
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Step response of controllers in Example 2
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