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Variable Discourse Domain Fuzzy PID Controller Based on*SSA Optimization
and Its Application in Sewage Treatmént Process

LI Zhifeng, XIONG Weili
(School of Internet of Things Engineering, Jiangnan Univetsity.»Wuxi'214122, Jiangsu, China)

[ Abstract] Owing to complex biochemical reactions andsthe (constant”change in influent flow and concentration,
sewage treatment processes exhibit strong nonlinear and time-varying characteristics, making it difficult to control
the process variables accurately. Therefore, this papef presents a fuzzy Proportional, Integral, Derivative (PID)
controller optimized by the Sparrow Search Algorithm (SSA) to track the concentration of dissolved oxygen and
nitrate-nitrogen. First, SSA is used to optimize thednitial PID parameters of the variable theory domain fuzzy PID
controller of units 5 and 2. Then, quadratic Optimization is carried out, that is, the quantization factor and scale
factor are optimized. A theory domain addptive adjustment strategy based on fuzzy rules is designed to adjust the
controller parameters online, to improeve, the tracking accuracy of the controller. Finally, Benchmark Simulation
Model no. 1 (BSM1) for the sewage treatment process is used to experimentally verify constant value and dynamic
variable value tracking control, and “the applicability of SSA in wastewater treatment process is analyzed.
Experimental results show that.compared with the conventional fuzzy PID controller based on the adaptive scaling
factor variable theory domainysthe absolute error integral index of the designed controller is reduced. Moreover,
energy consumption is reduced while effluent quality is improved.

[Key words] sewage treatment process; Sparrow Search Algorithm (SSA); variable discourse domain fuzzy;
Proportional, Integral, Derivative (PID) controller; parameter optimization
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for controllers optimized by different methods
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Table 3 Results of comparison of dynamic variable data
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