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Abstract : With the continuous advancement of urbanization and the increasing volume of industrial wastewater
discharge, sewage treatment plants have encountered two major challenges: improving the effluent quality
and operational efficiency. Previous water quality prediction methods had problems such as poor accuracy
and insufficient timeliness when dealing with complex nonlinear data, making it difficult to meet the refined
requirements of modern sewage treatment. Deep learning, as an efficient data processing method, can
independently explore the complex characteristics and hidden patterns in data, providing a brand—new
solution for the prediction of effluent quality and the optimization of processes in sewage treatment plants.
This article conducts research on the application of deep learning in the field of wastewater treatment.
Firstly, it analyzes its key values in enhancing the accuracy of prediction, exploring the intrinsic connections
of processes, optimizing resource allocation, and strengthening water quality safety. Next, explore the
current practical application of deep learning in sewage treatment plants, covering data—driven modeling,
fusion of multi-source data, real-time optimization and control, as well as the combination with traditional
processes. Finally, targeted optimization measures are proposed from multiple aspects such as model
architecture, data management, control algorithms, and human-machine collaboration, with the aim
of providing theoretical support and practical references for the intelligent upgrade and sustainable
development of sewage treatment plants.
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