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Design of Fractional-order PID Control of Boost Converter
Based on Improved Particle Swarm Optimization Algorithm
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(College of Electrical Engineering and New Energy, China Three Gorges University, Yichang 443002, China)

Abstract: The design of fractional-order PID control of a Boost converter is studied, and the fractional-order
inductor and capacitor models of the system are fitted using the Oustaloup filter approximation algorithm. To solve the
problems of insufficient learning capability and weak iterative convergence when a particle swarm optimization (PSO)
algorithm is used to adjust the parameters of the fractional-order PID controller, an improved PSO algorithm is
proposed, which introduces three strategies of adaptive inertia weight, adaptive learning factor and weighted mutation to
improve the diversity of particles and enhance the convergence speed and accuracy. The improved PSO algorithm is
applied to the design of a PID control system for a fractional-order Boost converter. Simulation results show that the
control system designed using the improved PSO algorithm has a faster dynamic response of output voltage and
inductance current, a better anti-interference capability of output voltage and a better tracking and adjusting capability

of inductance current when the load changes suddenly.
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Fig. 2 Schematic of fractional-order Boost converter under double closed-loop control
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