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Abstract: Predicting effluent quality precisely is important for papermaking wastewater treatment processes. In this paper, a soft sensor mod-
el based on relevance vector machine (RVM) was proposed to predict the effluent quality in a papermaking wastewater treatment plant. The
proposed method included two steps. In the first step, partial least squares (PLS) method was used to extract the latent variables of the pa-
permaking process data, which could solve the problems of collinearity and high dimensionality in the process variables. A RVM model using
the extracted latent variables was developed in the second step. The results showed that the prediction performance of the PLS-RVM was bet-
ter than that of the RVM for the prediction of the effluent quality in a papermaking wastewater treatment plant. With regard to the prediction
of effluent suspension solids (SS) , the root mean square error (RMSE) was decreased by 7.76% and the determination coefficient ( R*)
was increased by 12.32% ; however, the prediction results were not improved significantly for the prediction of effluent chemical oxygen de-
mand (COD). In addition, the prediction performance of the PLS-RVM was better than that of the PLS-LSSVM model for both the effluent
SS and the effluent COD. Tn terms of the prediction of the effluent SS, the RMSE was decreased by 9. 16% and the R* was increased by
15.29%. 1In terms of the prediction of the effluent COD, the RMSE was decreased by 9.29% and the R* was increased by 18.34%.
Keywords: relevance vector machine; dimensionality reduction; support vector machine; papermaking wastewater treatment process;

soft sensor
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