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APPLICATION OF SPECTROSCOPY TECHNIQUE TO
WATER QUALITY ANALYSIS BASED ON
WAVELET DATA COMPRESSION
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Abstract: Data of the UV absorption spectra from the water samples with a certain concentration of the nitrogen and phos-
phorus is very large. Wavelet transformation ( WT) , based on the soft-threshold, can be effectively used to compress the
spectrum signal of UV absorption spectra. High correlation often exists among the spectral intensity for the water samples
with different concentration of the nitrogen and phosphorus. Partial least square regression (PLSR) can be used to decrease
such correlation and to build an effective regression model for the sampled water. The detection precision is also increased

in this way. Simulation of the tested water samples showed that the maximum relative error in the concentrations of nitrogen

and phosphorus was 8.9% . The model can fully meet the requirements of detection precision.
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Fig.1 Scanning calorimetry of the mixed solution of 0. 2mg/L
nitrogen and 0. 6mg/L phosphorus
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Table 1 Table of the PRESS and the correlation coefficient
among the different components and variables
1Y g by I3 Iy Is ls l7
A 0.9467 0.2489 -0.1417 0.0292 -0.0341 -0.0149 -0.0118
7 0.9654  0.16  0.1687 -0.1129 0.0226  0.0191 -0.0138
PRESS(h) 0.105 0.779 1.3935 0.0347 0.0425 0.0003406 0.1412
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Fig.2 Comparison of relative error of the nitrogen’ s concen-

tration
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Fig.3 Relative error of the phosphorus’s concentration
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Table 2 Relative error and the standard error of the dif-
ferent presisions

PLSR S A /NS #:-PLSR - PLSR A /NS #e-PLSR
HAXTRE B RAKIATRT AR S TR R 2
(%) RE(%) (mg) BIBREZE (mg)

9.52  8.975 5.1 8.9 0.0381 0.0737 0.0239 0.0502
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