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Abstract: The prediction of fiber contents of mixture textile by near infrared spectroscopy (NIR) combined with back
propagation (BP) neural network was investigated. The near infrared spectrum of samples with different cotton and
terylene contents were obtained in the range of 4000 cm™ - 10,000 cm™. Wavelet transform (WT) was used for spectra
data de-noise and compression. The correction model of cotton and terylene content based on BP neural network and
reconstruction spectral signals was established. The number of hidden neurons, learning rate, momentum and epochs
were optimized and decomposition levels of WT was discussed. Data procession was greatly reduced after the spectra
signals were compressed by WT. When the compression level and the number of hidden neurons are 3 and 17 respec-
tively, the prediction accuracy is the best. Correlation coefficients (Rg) of prediction set for the correction model of cot-
ton and terylene content both are 0.998, and the root-mean-square error (RMSE) is 1.260% and 1.860% correspondingly.
Experimental results have shown that this approach by Fourier transform NIR based on the BP neural network to predict
the cotton and terylene content of textile mixture can satisfy the requirement of quantitative analysis and is also suitable
to other fiber contents measurement of textile mixture.
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Figure 1. Detection flow of componentsfor textile mixture by near infrared spectrum
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Figure 2. Near infrared spectrum of cotton and terylenetextile
mixture
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Figure 3. Reconstructed spectral signal
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Table 1. Prediction results of validation samples at compression level 3

R L NVERE 3K, MAREHQKRLER

S W
AT S

CV(%) PV (%) AE(%) CV(%) PV (%) AE(%)

8 6.808 1.191 92 93.465 —-1.465

14 13.224 0.775 86 86.815 -0.815

14 26 26.082 -0.082 74 73.944 0.056

17 32 33.858 -1.858 68 66.124 1.876

25 48 44.066 3.934 52 56.094 —4.094

29 56 58.886 —2.886 44 41.302 2.698

33 64 64.032 -0.032 36 36.077 -0.077

36 70 69.94 0.060 30 30.133 -0.133

42 82 81.466 0.534 18 18.532 -0.532

47 92 90.747 1.253 8 9.1489 -1.149

Table 2. Comparison of prediction resultsby BP model and PL S model
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et Shii G
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WT-ca3-BP 1.260 1.860 0.998 1.289 1.886 0.998
WT-cad4-BP 2.159 2.655 0.997 2423 2.906 0.996
WT-cab-BP 3.194 3.740 0.995 3.224 3.752 0.995
PLS 4.730 5.988 0.981 4.682 7.033 0.980

Table 3. Prediction values of unknown samples
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