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[Abstract]

In this paper, we developed and validated an autonomous operation model by integrating big data analysis and artificial
intelligence algorithms. Simulations were conducted using data obtained from the monitoring and control system during the
operation of a water treatment process at a water purification plant. The N-BEATS model was selected for the chemical process,
and confirmed its potential for autonomous operation by optimizing the coagulant injection, resulting in a reduction in chemical
usage (-1.91 £/h). The LightGBM model was used for the sedimentation process. Control logic was developed to link the sludge
collector operation schedule with the predicted sludge generation. In the model simulation results based on field data, the predicted
and actual sludge generation amounts were closely aligned. Additionally, reducing the sludge collector’s operating time by 43
hours led to lower electrical energy consumption compared to that of the existing operation schedule. The autonomous operation

model also demonstrated a reduction in worker dependence and workload.
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