202546 H Z?ikm*ﬂ'—?ﬁ'?ﬁ %56 & o

doi;10.6041/j. issn. 1000-1298. 2025. 06. 021

ETEXERGH/NMNEFRBREEERENLRNTT X

Rt RKEHC B A KR ORER RER
(1. PHALARARBE KA e TR B, BV Ee 7121005
2. R AR KA Ik W A SE I, BEPE A% 712100)

E . N SBUX/INAE AR EENG (Fusarium head blight, FHB) /8 B2 45 0 HRH GG I , SR i 6T R BOR S 3 WL
S BORNGEAT AT, T8 2o X /N S BB ORI EA T 5 7 TR L TR, BRI 1 660 AN ] R JBE ) S8 0 22 B
A I GG 5 A R A A B AR R DGR R R R 2 A D BRI SR B BB (5 B Sl X L
J3—4k ( Normalization ) | ¥y 1 1E 2% 2% H2 A% & ( Standard normal variate, SNV ) | 2 JG B 5T £ 1F ( Multiplicative scatter
correction, MSC) FI°F-¥ T4 ( Savitzky-Golay, SG ) 4 FiAs [F] Bl b 3 J5 D63 % FHB ™ 5 B 45 4 U0 09 HE o 5%, 6 H
SNV FVEAF h fe AL BE 7 5, %) HAL RS SRR A 70— 20 03 #r . B % T4k B 1) 016 1 i R ) i 2
BB K (Successive projections algorithm, SPA ) | 36 4+ P [ 36 N # A R £ ( Competitive adaptive reweighted
sampling, CARS) . 4t — it J£ 18 i 5 # 5 ( Uniform manifold approximation and projection, UMAP ) 1 £& ¥ H 51 43 #7
(Linear discriminant analysis, LDA ) Sk JEAT IR 4 | 00 P ACRR 2 VERRRERE 2 3 4, HLORTS 0SSRl 28 L K AR 1]
SZRIEI LDA Bk, 4878 T LDA U5 FHB 5 B ARG RHIE I BE AR T 540 nm 2% 28 ST 2 650 nm Z15GME I
BB XN 2 T W R AW 3R S B s A SRR i R R RN, SR A S SNV Al
LDA B854 89 S Frm &4l ( Support vector machine,SVM ) FHB T ARSI R AR R 25 IR R R IR REAS
FCH AR R R ) S AT A A 1) HE A 25 20331 96. 05% A1 94. 71% , HL LDA 5 256 ZE#cdli e 5] 3 4 =
[ (IS TR] A2 2 B ASH 0. 09 s, BERS PRI iRt A7 FHB 7™ 5 B2 0 53l BB 075 W3z AL BE 1, Sk HH ) R ThT AR 52
AP IR FHB 2458 T 3R,

KR NSRRI EOLIER ; OB FRAESREL HlasE )
FESHES: $435.121.4°5; TP91. 4 XEFRIRA: A XEHS: 1000-1298(2025)06-0218-10  OSID: Ehfs

it [a]

Hyperspectral Imaging-based Lightweight Detection Method for
Rapid Detection of Fusarium Head Blight Severity in Wheat

LIANG Xiaoying'® ZHANG Ziting"> YANG Shuo'> CHEN Xu'? YAO Zhifeng'> SONG Huaibo'"?
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Agricultural Internet of Things, Ministry of Agriculture and Rural Affairs, Yangling, Shaanxi 712100, China)

Abstract: Aiming to achieve rapid and non-destructive detection of Fusarium head blight (FHB) severity
levels, the hyperspectral imaging technology combined with machine learning models for analysis was
employed. A total of 1 660 wheat ear samples with varying degrees of infection were obtained by
inoculating Fusarium fungi into the middle grains of wheat ears. Hyperspectral information of the samples
was collected by using a hyperspectral imaging system, with the entire wheat ear designated as the region
of interest ( ROI) to extract average spectral data. By comparing the classification accuracy of four
preprocessing methods—normalization, standard normal variate (SNV), multiplicative scatter correction
(MSC) , and Savitzky-Golay (SG) smoothing derivatives—the SNV algorithm was selected as the optimal
preprocessing method. Subsequent analyses were conducted on the SNV-processed spectral data. Feature
wavelength selection was performed by using the successive projections algorithm (SPA) and competitive
adaptive reweighted sampling ( CARS), while dimensionality reduction was implemented via uniform
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After

comparing these algorithms, LDA was ultimately chosen for its ability to reduce data to three dimensions

manifold approximation and projection ( UMAP) and linear discriminant analysis ( LDA ).

while maintaining classification accuracy (96.05% for the test set and 94. 71% for the training set) and
low computational complexity (0. 09 s processing time ). It was revealed that the critical spectral range for
LDA-based FHB severity discrimination lay between 540 nm ( chlorophyll reflection peak) and 650 nm
(red light absorption valley) , attributed to the synergistic effects of rapid chlorophyll degradation and
structural tissue damage as infection progresses. A lightweight support vector machine (SVM) model
integrating SNV and LDA was developed as the optimal framework for FHB severity classification. The
results demonstrated that the proposed algorithm achieved high accuracy with excellent generalization
capability, enabling efficient FHB severity assessment. The research result can lay a foundation for future
large-scale, real-time field detection of FHB.

Key words: wheat Fusarium head blight ( FHB) ; hyperspectral imaging; non-destructive detection;

feature extraction; machine learning
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Tab.3 Inter/intra-class distance ratios after different

dimensionality reduction methods
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Fig.7 t-SNE 3D visualization
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Tab.4 SVM model results of SNV-preprocessed

data under different dimensionality reduction methods
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