
* Corresponding author.

Presented at the 13th Conference on Microcontaminants in Human Environment, 4–6 December 2017, Czestochowa, Poland.
1944-3994/1944-3986 © 2018 Desalination Publications. All rights reserved.

Desalination and Water Treatment 
www.deswater.com

doi: 10.5004/dwt.2018.22095

117 (2018) 78–87
June

Activated sludge process modelling using selected machine learning techniques

Bartosz Szeląga,*, Krzysztof Barbusińskib, Jan Studzińskic

aKielce University of Technology, Tysiąclecia Państwa Polskiego 7 Av., 25-314 Kielce, Poland, Tel. +41-342-47-35; 
email: bszelag@tu.kielce.pl
bSilesian University of Technology, Konarskiego 18 Street, 44-100 Gliwice, Poland, Tel. +32-237-11-94; 
email: krzysztof.barbusinski@polsl.pl
cSystems Research Institute PAN, Newelska 6 Street, 00-001 Warszawa, Poland, Tel. +22-381-02-75; 
email: janstudzinski@ibspan.waw.pl

Received 20 December 2017; Accepted 20 February 2018

a b s t r a c t
An approach to forecast the mixed liquor suspended solids (MLSS) and food-to-mass ratio (F/M) of 
the activated sludge in bioreactor using some methods of statistical modelling has been proposed. 
The impact of explanatory variables used in the models on the exactness of the models developed has 
also been analyzed. Those variables are wastewater quality indicators and parameters of activated 
sludge chambers while the modelling methods used are the support vectors machines, cascade neural 
networks and boosted trees. Moreover, the possibility of modelling those variables based on the mea-
surements of wastewater flow and temperature in the wastewater inflow to the wastewater treatment 
plant has been investigated. It was concluded that the MLSS as well as the F/M could be successfully 
forecasted by variety of statistical models in which the wastewater quality indicators are not measured 
but modelled. The method is very useful operationally because it makes possible to monitor and cor-
rect the values of MLSS and F/M quickly and efficiently while only a limited access to the wastewater 
quality measurements is available.
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