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Abstract: Quantitative analysis of textile blends is key to industrial quality control. Addressing the
problem that traditional partial least squares (PLS) modeling requires support from a large number
of samples, this study proposes a quantitative analysis method for blended fabrics based on near—in-
frared (NIR) spectroscopy and formula regression algorithm. In the experiment, 45 cotton/polyes-
ter blend samples, along with 10 pure cotton and 10 pure polyester fabric samples, were selected
to compare the performance of absorbance and Kubelka—Munk (K-M) values in modeling. The re-
search results indicate that the modeling effect based on K—M values (R*=0.96, RMSEP=4.18%)
is significantly superior to that of absorbance (R’=0.82, RMSEP=9.10%), meeting the require-
ments for fiber content tolerance in the national standard GB/T 29862-2013. Compared with tradition-
al analytical methods, the core advantage of this method lies in the elimination of the need for large—
scale blend sample modeling; accurate prediction of cotton/polyester blend proportions can be
achieved using only a small number of pure component fabric spectra. This study provides a low—
cost, high—efficiency simplified modeling scheme for the rapid quantitative analysis of textile compo-
nents, possessing strong practical application value.
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Table 1  Fabric categories, sample sizes and fiber content distributions

Fabric type Sample size Fiber content/%
Cotton 10 100
Polyester 10 100
Cotton/Polyester 45 Cotton: 10.1~99.5
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Fig. I  Flowchart of modeling and prediction for NIR spectra recognition and proportional analysis of different fabrics
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Fig. 2 Original spectra and first derivative spectra of cotton and polyester

A. cotton original spectrum; B. polyester original spectrum; C. cotton first derivative spectrum; D. polyester first derivative spectrum.  (A.
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Table 2 Autocorrelation coefficients of cotton and polyester

Calibration set size Autocorrelation coefficients
10 0.997~1. 000
0. 995~1. 000

Cotton
Polyester 10
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Fig. 3 Original and theoretical spectra of cotton/polyester blended fabrics
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Table 3 Qualitative identification results for validation set samples

Validation set size Correlation coefficient Number of passed predictions Fibre composition
Cotton 10 0.997~1. 000 10 Pure cotton
Polyester 10 0. 995~0. 999 10 Pure polyester
Cotton/Polyester 45 0.991~0. 999 45 Cotton+Polyester
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Table4  Quantitative results of the formula regression model for cotton/polyester samples

Spectral data type Number of test set samples Preprocessing method R’ RMSEP/%
Absorbance 33 First derivative+S—G smoothing 0. 82 9.10
K-M value 33 First derivative+S—G smoothing 0. 96 4.18
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