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Winding Tension Control System Based on
Improved Sparrow Algorithm

TAN Longbiao, XIAO Jinfeng

( Department of Electrical Engineering, University of South China, Hengyang, Hunan 421200, China)

Abstract ; In order to establish a stable tension control system in the winding system, the control systen was designed
using active disturbance rejection controller. It was proposed to optimize and tune the parameters of the auto disturbance
rejection controller using the sparrow search algorithm (SSA). Aiming at the shortcomings of SSA seeking optimization
by jumping, falling into local optimality and strong convergence of the origin, the improved sparrow search algorithm
(PGSSA) based on particle swarm optimization (PSO) was proposed. The PSO speed operator was introduced and the
positions of the discoverers and followers of the sparrow search algorithm was modified to update the formula and enhance
the global search capability of the sparrow search algorithm. Because of the relatively poor population diversity of the
sparrow search algorithm, it was proposed to introduce the crossover and mutation operations of the genetic algorithm to
ensure the diversity of the population and prevent the PGSSA from falling into the local optimum prematurely. The
winding process of the rewinder in the winding system was taken as the control object model. Using MATLAB/Simulink
software platform, PGSSA and SSA were adopted for the simulation of the ADRC controller and PID controller parameters
respectively. The results show that the convergence speed and accuracy of PGSSA are better than SSA, and the ADRC
controller has better performance indexes than the PID controller in terms of response speed and suppression ability to
disturbances.
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Figure 1 Improved SSA algorithm steps
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