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Study on the methods of nitrite nitrogen content in water
based on combination model

REN Fangtao, MA Fengying

(School of Big Data and Artificial Intelligence, Xinyang University, Xinyang 464000, Henan, China)

Abstract; This experiment collected 51 standard nitrite nitrogen samples for full spectrum scanning in the UV visible band, and
used partial least squares algorithm to select the best preprocessed data from six types of denoised spectra. Due to the large prediction
error of a single partial least squares model for low concentration samples, this paper proposes a combined model, namely the
spectral integral area prediction model established for low concentration samples and the partial least squares prediction model
established for high concentration samples, to achieve accurate detection of nitrite nitrogen content from low concentration to high
concentration. In order to verify the prediction accuracy of the combination model, Multiple Linear Regression (MLR ), support
vector machine regression (SVR) and other models were established based on principal component analysis. Six quantitative model
evaluation indicators were used, including the mean absolute error ( MAPE) and root mean square error ( RMSE) between predicted
values and true concentration values. The results indicate that the relative error of the combined model is the most stable and remains
at a low level, and other evaluation indicators are also good. In addition, the combination model proposed in this article is also
applicable for online detection of nitrate nitrogen content in water with similar spectral absorption characteristics.
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i S S et s WL
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Fig. 1 Original sample spectrogram
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Table 2 PLS modeling effects of different pre—treatments

o R g
ST BB ———— . —— S Total RMSE
F LS R, RMSE F R Ry RMSE),
PLS o 8 0.999 8 0.141 4 8 0.999 5 0.3859 0.527 4
FLLALIE 8 0.999 7 0.148 5 8 0.999 3 0.456 7 0. 605 2
SNV 5 0.967 1 1.901 3 5 0.961 7 3.377 1 5.278 5
S-G FiE 8 0.999 8 0.136 8 8 0.999 5 0.386 0 0.522 8
T 9 0.999 9 0.090 5 9 0.999 8 0.197 7 0.288 2
— By 5 0.9971 0.5590 5 0.9996 0.3034 0.862 7
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Table 3 Score distribution on principal components

40 45 50

1 77.10 77.10
2 22.24 99. 34
3 0.57 99.91
4 0.06 99.97
5 0.01 99. 98
6 0.01 99.99
HoAty 0.01 100. 00
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Table 4 Comparison of evaluation parameters of different analysis models

N SRk i e
R
r R? MAE MAPE RMSE r R? MAE MAPE RMSE
AR 0.999 9 0.999 9 0.0351 0.021 4 0.086 5 0.999 9 0.999 9 0.129 4 0.024 5 0.196 1
PLS 0.999 9 0.999 9 0.078 4 0.048 5 0.114 4 0.999 9 0.999 9 0.140 5 0.052 1 0.197 7
MLR 0.999 9 0.999 8 0 086 6 0.033 1 0.1513 0.999 9 0.999 8 0.179 2 0.023 6 0.248 7
SVR 0.999 2 0.997 8 0.2239 0.228 4 0.489 6 0.994 3 0.973 8 1.119 1 0.253 6 2.7950
BPNN 0.999 9 0.999 8 0.052 6 0.021 5 0.157 8 0.999 9 0.997 9 0.439 4 0.052 6 0.794 4
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Fig. 12 Regression prediction of nitrate in water quality by the

combined model
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