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Water quality analysis by three-dimensional fluorescence spectra
based on multi-models combined by evidential theory

LI Jinrong, WU Xiaoli
(School of Automation and Electrical Engineering, Zhejiang University of

Science and Technology, Hangzhou 310023, China)

Abstract: A multi-models combining method based on D-S (Dempster-Shafe) evidential theory
was proposed to optimize the use of three-dimensional fluorescence spectral information so as to
improve the precision and robustness of water quality analytic model. The combined weights in
traditional combined method for forecasting are obtained with optimizing a single prediction
performance index, with no considering of different aspects of the prediction model. The three-
dimensional fluorescence spectrum of a sample can be taken as a number of emission spectra
issuing from exciting light with different wavelength. So multiple analytic sub-models were

built based on emission spectra and several performance indexes were used to provide evidences
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from different views for calculating the probability assignment functions of sub-models. And
then the credibility of every sub-model was evaluated based on D-S theory to determine the
combinational weight. Forty surface water samples of variable origin and total organic carbon
(TOC) value were used as research objects and combined model was built to predict the TOC
values. The experimental results showed that the combined model improved appreciably at
different performance indexes compared with the sub-models.
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Fig.1 EEM fluorescence spectra of 2 water samples
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Fig.2 TOC changing curve of 40 water samples
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