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Application of Neural Network Predictive Control to

Dissolved Oxygen Control in Sewage Treatment Process

ZHANG Xue-yang', XIANG Lei-jun'
LIN Wen-hui*, GUO Xin-hua'

(1. College of Information Science and Engineering, Huaqiao University, Xiamen 361021, China;

2. Quanzhou Yiyuan Environmental Protection Equipment Company Limited, Quanzhou 362021, China)

Abstract: In order to solve the difficult problem of controlling the dissolved oxygen (DO) concentration with time var-
ying setpoint in sewage treatment process, a neural network predictive controller (NNPC) design method for the dissolved
oxygen concentration is proposed in this paper. Firstly, based on the general mechanism model of the activated sludge
sewage treatment process, by using the input and output data of the system and the recursive learning update mode, the
neural network approximation model of the system is trained through three-layer BP neural network. Then the constrained
predictive controller of dissolved oxygen is designed in the condition of satisfying effluent water quality indicators. Consid-
ering the white noise interference on the dissolved oxygen measurement and the step changing influent flow, the designed
controller is applied to the time varying setpoint tracking control of dissolved oxygen concentration in sewage treatment
process. Simulation results show that compared to the conventional PID controller, the neural network predictive control-
ler can significantly improve the tracking control performance of dissolved oxygen concentration and has better adaptability
and stronger disturbance rejection ability.

Keywords: sewage treatment; neural network; dissolved oxygen concentration; predictive control; process control
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