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Welcome & Agenda



• A wastewater treatment plant (WWTP) involves multiple complex 
processes that need to be operated seeking for optimal effluent 
quality and energy efficiency. 

• The integration of knowledge from mechanistic models into online 
operations enables operators to improve overall plant performance in 
real-time.

1.- Introduction

Aerial view of DARROW WWTP (Tilburg, Netherlands)

This work has been Funded by the European Union's Horizon Europe research and innovation programme within the project DARROW (grant agreement Nº 101070080).



Motivation & Background



From Waste to Value

1.- Influent
2.- Grit Chamber
3.- Primary Treatment
4.- Secondary Treatment
5.- Clarifiers
6.- UV Desinfection
7.- Effluent
8.- Sludge Line
9.- Anaerobic digestion
10.- Dewatering
11.- Power Generators



Technical Strategy
Mechanistic models and AI-driven data models are combined to create hybrid systems that enable accurate 
predictions of key variables related to influent, effluent, sensor readings, and biomass dynamics. This 
integrated approach leverages the physical understanding of mechanistic models with the adaptive learning 
capabilities of AI.



Data Adquisition

Software: WEST
Configuration BSM2
Data Frequency: Hourly
Influent Scenarios: 6  



Data Adquisition



What AI Brings?
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For a future recommendation system, DNN is a good choice as 
it achieves the lowest errors (MSE) and high R² values, making 
it stable and accurate model. LSTM is a strong alternative if 
the system needs to capture time-based dependencies, as it 
handles sequential patterns effectively. TFT, while 
interpretable, shows higher errors and lower R² compared to 
DNN and LSTM. 

R2 Graphical Comparison

ML Model
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DSS Tool - Strategy

Heo, S., Nam, K., Tariq, S., Lim, J. Y., Park, J., & Yoo, C. (año de publicación). A hybrid machine learning-based multi-objective supervisory control strategy of a 
full-scale wastewater treatment for cost-effective and sustainable operation under varying influent conditions. Integrated Engineering, Department of 
Environmental Science and Engineering, Kyung Hee University.



1 2 3 4 5 6 7 8

Control_1.y_S 0,50 3,00 3,00 3,00 3,00 3,00 3,00 3,00

Control_2.y_S 2,00 0,17 3,00 3,00 3,00 1,00 3,00 3,00

Control_3.y_S 0,00 0,00 0,00 0,00 0,00 0,50 3,00 0,00

Valve_1.f_QinWWTP 5,00 5,00 1,50 5,00 5,00 5,00 5,00 5,00
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DSS Tool - Strategy

Input ( 7 days) Predict Optimization Good Results



Benefits

• DARROW aims to build and demonstrate an innovative, optimised, 
modular, and flexible data-driven AI solution to make existing WWTPs 
more autonomous, more energy efficient and better prepared for 
their transformation into WRRFs.

• Practical use: energy savings, process stability, resource recovery.

• Simpler decision-making, less trial-and-error.
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