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Abstract: In view of the urgent need for seed selection technology in agriculture and for grading detection of
the vigor of three different years of unpeeled rice seeds, we proposed a new method of detecting the vigor of
rice seeds based on near-infrared super-continuous laser spectrum to overcome the significant issues in pre-
existing universal brown rice detection technology. Firstly, we design a near-infrared absorption spectro-
scopy system with which we detect seed viability and measure the NIR spectra of three different years of un-
peeled rice seeds. The results show that the activity gradient of the rice seeds is correlated with the character-
istic absorption peak of their NIR absorption spectrum. Then, the spectrum of seed is optimized with a pre-
treatment algorithm of normalization, second derivative correction and orthogonal signal correction. Finally,
a Principal Component Analysis (PCA) model is established to reduce the dimension of the spectrum and de-
termine the optimal number of principal components. A Partial Least Squares Discriminant Analysis (PLS-
DA) model is established. The analysis results show that the transmission absorption spectrum detection sys-
tem designed in this paper combined with the PLS-DA discrimination model can classify rice seeds of differ-
ent vigor with an accuracy of 94.44% and 95.92%. After screening, the germination rate of rice seeds can
reach 97.17%. The results show that it is feasible to achieve non-destructive classification of rice seed activ-

ity using near-infrared spectroscopy with high accuracy.
Key words: near-infrared spectroscopy; seed vigor; partial least-squares discriminant analysis; principal com-

ponent analysis
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Fig. 1 Schematic diagram of (a) reflection type spectral de-

tection method, and (b) transmission type spectral

detection method
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Fig. 3 Near-infrared absorption spectrum of rice seeds. (a)

The average curves of transmission spectra of rice
seeds with different vigors. (b) Near-infrared ab-

sorption spectrum of high vigor seeds
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derivative processing
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Fig. 6 Evaluation results of vigor of the rice seed in 2018 (a), 2017 (b). 2016 (c) and random mixing (d) determined by PLS-

DA model
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