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Identification of Fusarium Head Blight Wheat Based on
Hyperspectral Imaging Technology

Liang Kun'? Du Yingying' Lu Wei'? Wang Ce' Xu Jianhong® Shen Mingxia'*
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology and Equipment,
Nanjing Agricultural University, Nanjing 210031, China
3. Institute of Food Quality and Safety, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract ; Fusarium head blight is one of the main infection diseases in wheat, and the infection of wheat
has serious impact on food safety. In order to explore the rapid and nondestructive detection of wheat
scab, the identification of wheat scab was carried out using spectral analysis and image processing in
hyperspectral imaging technology. Standard normal variable transform ( SNV ) and multiple scatter
correction ( MSC) methods were used for spectral data pretreatment, and continuous projection algorithm
(CARS) and the positive adaptive weighted (SPA) algorithm were used to select wavelength. The results
showed that the determination coefficients (R”) of MSC — SPA and SNV — SPA were 0.901 9 and 0.900 6,
respectively, the root mean square errors were 0.223 8 and 0. 223 2, respectively, and the numbers of
selected wavelength were 7 and 5, respectively. Support vector machine (SVM) and BP neural network

algorithms were used for modeling. The results showed that the accuracy of the four models were above
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90% . The accuracy rates of MSC — SPA — SVM and SNV — SPA — SVM were 97.08% and 94. 17% for
model calibration set, respectively, and those for the model validation set were 98.33% and 97.50% ,
respectively, which were better than those for model calibration set. According to image information
analysis of disease wheat in hyperspectral image, the principal component analysis method was applied,
and the best wavelength image was chosen at 627. 698 nm according to the weight coefficient. Image
processing method was used for preprocessing, feature extraction, etc. The morphological parameters and
texture feature parameters of the best wavelength image were extracted respectively, and the optimal
parameters of the model were selected according to the correlation analysis of the feature parameters. Ten-
fold cross-validation method was adopted to establish linear discriminant analysis, support vector machine
and BP neural network identification models. The results showed that the recognition accuracy of the three
identification algorithms were all above 90% , which indicated that the proposed method were feasible and

effective.

Key words; wheat; fusarium head blight; hyperspectral imaging technology ; identification model ; image
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Fig. 1 Schematic of hyperspectral imaging system
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Fig.2 Spectra reflectance curves of infected and

healthy wheat kernels
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Fig.4 Principal component analysis results performed on cultivars
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T4k PR R AE A BRI R AE P A BR R B
MSC — CARS 45 0.8758 0.177 4
MSC — SPA 7 0.9019  0.2238
SNV — CARS 35 0.8542 0.1909
SNV — SPA 5 0.9006  0.2232
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Tab.3 Correlation analysis of image features

ZH i F2 JAK KK SR RS [ I B (TR L] BOMERE  AROGME PR PR
1 AR 1.00 0. 82 0.63 0.91 -0.19 0.23 -0.21 -0.21 0.12 -0.35 -0.53
IR 0.82 1.00 0.75 0. 69 0.39 0.10 -0.06 -0.01 0.08 -0.09 -0.28
KAk 0.63 0.75 1.00 0.27 0.26 -0.03 0.03 -0.03 0.01 0.04 -0.02
[EI R 0.91 0. 69 0.27 1.00 -0.27 0.28 -0.25 -0.25 0.12 -0.42 -0.62
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TFHKE - -0.36 -0.09 0. 04 -0.45 0. 40 -0.71 0. 81 0.77 -0.21 1.00 0. 81
A% —0.53 -0.28 -0.02 -0.62 0. 35 -0.52 0.61 0.62 -0.16 0. 81 1.00
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