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Identification of pests in cotton field based on hyperspectral data
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Abstract: [Objective] To identify cotton pests quickly and accurately without destruction, and formulate
pertinently a plant protection spraying plan. [Method] Hyperspectral data of cotton leaves were collected and
analyzed. FieldSpec”3 portable spectrum analyzer with a wavelength range of 350—2 500 nm was used to obtain
hyperspectral data of cotton leaves including normal leaves and leaves infected by aphids and red spiders. K-
nearest neighbor and SVM algorithm were used to distinguish above leaves. In order to further optimize pest
identification of the model and improve the recognition accuracy, the principal component analysis method
(PCA) was used for feature dimension reduction, and the grid search method was used for parameter

optimization. [Result] The models of pest identification were constructed by K-nearest neighbor algorithm and

WS HER:2018-07-25  MILZE &FTiE):2019-04-16 09:12:00

P 4% B & HbIE: http://kns.cnki.net/kems/detail/44.1110.S.20190412.1740.020.html

EBE N 20 £ (1995—), B, MEAr54, E-mail: 931457221@qq.com; @AZ4E&: Xpatw (1963—), B, #d4%, #Ht,
E-mail: jz-deng@scau.edu.cn

ELWB: ;- &4 ## T RIF B (2017A020208046, 2017B010117010); E K& &AL i% 5 B (2016YFD0200700); B R4
FeA B ¥4 2014 4 T2 FAHF L EXEAFEAEERARAD 20142564); " RAEHKE T L EF & AAHR
B (2015KGJHZ007); = A+ %15 B (201707010047)


mailto:931457221@qq.com
mailto:jz-deng@scau.edu.cn
http://dx.doi.org/10.7671/j.issn.1001-411X.201807041

98 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

540 5

SVM algorithm, and recognition rates of two models were 86.08% and 89.29% respectively. Recognition rate

increased after introducing PCA for feature dimension reduction and using grid search for parameter

optimization. The recognition accuracies of K-nearest neighbor algorithm and SVM algorithm reached 88.24%

and 92.16% respectively. [Conclusion] Hyperspectral data can be used to distinguish aphid or red spider-

infected leaves and normal cotton leaves. Using PCA dimensionality reduction and grid search method, the

recognition rate can increase without obtaining specific characteristic bands. For identifying aphid- or red

spider-infected leaves and normal leaves, SVM algorithm based on radial basis kernel function is better than K-

nearest neighbor algorithm.

Key words: cotton pest; K—nearest neighbor; support vector machine; hyperspectral data; non-destructive
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Table 2 Hybrid matrix precisions and identification rates of two models after parameter optimization
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