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Original absorbance spectra of different disease levels of rice panicle blast

Disease level: (a): 03 (b): 0. 1~4.9; (¢): 5.0~7.0; (d: 7.1~9.0
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Table 1 Prediction results of rice panicle blast’s disease levels by LS-SVM
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Variable selection . Calibration set(n=30) Prediction set(n=21)
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SNV 600 0. 955 0. 759 0. 957 0.717 4.423
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MSC 42 1. 000 0. 025 0.969 0. 569 5. 9597
SNV 112 0.978 0.523 0.982 0. 480 6. 869
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Study on Disease Level Classification of Rice Panicle Blast Based on
Visible and Near Infrared Spectroscopy

WU Di', CAO Fang', ZHANG Hao*, SUN Guang-ming', FENG Lei'* , HE Yong'*

1. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China
2. Digital Agricultural Research Centre, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China
Abstract Visible and near infrared (Vis-NIR) spectroscopy was used to fast and non-destructively classify the disease levels of
rice panicle blast. Reflectance spectra between 325 and 1 075 nm were measured. Kennard-Stone algorithm was operated to sepa-
rate samples into calibration and prediction sets. Different spectral pretreatment methods, including standard normal variate
(SNV) and multiplicative scatter correction (MSC), were used for the spectral pretreatment before further spectral analysis. A
hybrid wavelength variable selection method which is combined with uninformative variable elimination (UVE) and successive
projections algorithm (SPA) was operated to select effective wavelength variables from original spectra, SNV pretreated spectra
and MSC pretreated spectra, respectively. UVE was firstly operated to remove uninformative wavelength variables from the full-
spectrum. Then SPA selected the effective wavelength variables with less colinearity after UVE, Least square-support vector
machine (LS-SVM) was used as the calibration method for the spectral analysis in this study. The selected effective wavelengths
were set as input variables of LS-SVM model. The LS-SVM model established based on SNV-UVE-SPA obtained the best re-
sults. Only six effective wavelengths (459, 546, 569, 590, 775 and 981 nm) were selected from the full-spectrum which has 600
wavelength variables by UVE-SPA, and their LS-SVM model’ s performance was further improved. For SNV-UVE-SPA-LS-

SVM model, coefficient of determination for prediction set (R%), root mean square error for prediction (RMSEP) and residual
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predictive deviation (RPD) were 0. 979, 0. 507 and 6. 580, respectively. The overall results indicate that Vis-NIR spectroscopy
is a feasible way to classify disease levels of rice panicle blast fast and non-destructively. UVE-SPA is an efficient variable selec-
tion method for the spectral analysis, and their selected effective wavelengths can represent the useful information of the full-

spectrum and have higher signal/noise ratio and less colinearity.

Keywords Visible and near infrared (Vis-NIR) spectroscopy; Rice panicle blast; Uninformative variable elimination (UVE) ;

Successive projections algorithm (SPA); Variable selection
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