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[ Abstract] In view of the problems of large lag and nonlinearity in aeration control systems for wastewater treatment. The principles
of aeration control systems were analyzed, meanwhile, mathematical model for such systems was established. Based on traditional PID
( proportion , integration , differential ) control algorithms, particle swarm optimization algorithms, and fuzzy control algorithms, an im-
proved particle swarm optimized fuzzy PID algorithm was proposed to overcome the drawbacks of expert-dependency and lack of dynamic
performance in fuzzy PID control. The system was simulated using MATLAB to compare the speed, accuracy, and stability of the three
control methods in terms of step response, disturbance rejection, and robusiness under model mismatch conditions. The results indicate
that the improved particle swarm optimized fuzzy PID algorithm outperforms traditional PID and fuzzy PID control algorithms in terms of
step response, disturbance rejection, and robustness. It achieves faster and more stable regulation of dissolved oxygen, thereby enhan-
cing control system performance. The improvement is expected to reduce operational costs at wastewater treatment plants, as well as im-
prove system reliability and economic efficiency.
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Fig. 1 Overall structure diagram of aeration control system
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ec

NB NM NS 70 PS PM PB
NB PB/NB/PS PB/NB/PS PM/NM/NB PS/NM/NB PS/NS/NB 70/2Z0/NM 20/70/70
NM PB/NB/PS PM/NB/PS PM/NM/NB PS/NS/NM PS/NS/NM 720/Z20/NS NS/Z0/70
NS PM/NB/Z0O PM/NM/ZO PS/NS/Z0O PS/NS/NM 70/Z0/NS NS/PS/NS NS/PS/Z0O
70 PM/NM/Z0O PM/NM/NS PS/NS/NS 70/70/NS NS/PS/NS NM/PM/NS NM/PS/Z0O
PS PS/NM/Z0O PS/NS/Z0 70/20/70 NS/PS/Z0O NS/PS/Z0O NM/PM/Z0O NM/PB/Z0
PM PS/Z0/PB Z0/7Z0/PB NS/PS/PS NM/PS/PS NM/PM/PS NM/PB/PS NB/PB/PB
PB 70/70/PB 70/70/PB NS/PS/PM NM/PM/PM NM/PM/PS NB/PB/PS NB/PB/PB
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Fig. 3 Improved particle swarm fuzzy PID simulation model
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