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The Control System of Pulp Concentration Based on the Hybrid Algorithm of Simu-
lated Annealed Particle Swarm Optimization

TANG Wei'?, HU Xiang-man', SUN Xiao-le'
(1. Shaanxi University of Science & Technology, Xi’an 710021, China; 2. Shaanxi Research Institute of

Agricultural Products Processing Technology, Xi’an 710021, China)

ABSTRACT: The work aims to obtain the optimal controller parameters to meet the actual requirements and overcome
the difficulties in the control process of pulp concentration. A hybrid algorithm of simulated annealed particle swarm op-
timization was proposed and applied to the pulp concentration control system for tuning and optimizing the PID controller
parameters. Simulations were done based on .m program and Simulink in MATLAB and comparison to other tuning me-
thods was made. This optimization method could get relatively ideal control effect and the system was featured by stable
transition, fast response, low overshoot, short adjusting time and good robustness. The rise time of the output response
curve was 9 s, the overshoot was 3.07%, and the adjusting time was 22.8 s. It was concluded that the optimal control based
on this hybrid algorithm has not only the advantages of both algorithms and is significantly superior to them with respect
to their respective optimal control and traditional tuning methods, which can better meet the requirements of field control.
KEY WORDS: pulp concentration; control system; simulated annealed; particle swarm optimization
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Fig.1 Schematic diagram of the pulp concentration

control system
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Fig.2 Diagram of the closed-loop
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