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Abstract: In order to realize the early recognition of rice panicle blast in canopy in the field, the outdoor
hyperspectral imaging system was used to collect the images of early stage natural occurring rice canopy
panicle blast in the fields, then the spectral characteristics of reflectance were extracted and analyzed. For
preprocessed hyperspectral data, PCA, vegetation index and CARS were used to extract feature variables,
and build recognition models in combining with LDA and SVM classification algorithms. The results
showed that the model constructed by CARS characteristic wavelength and vegetation index achieved good
classification results. However, the number of characteristic wavelengths was large, there may be a risk of
over-fitting. The principal components obtained by PCA alone were used to construct the rice canopy rec-
ognition model, which did not reflect the obvious effect. So, the study tried to use PCA to further reduce
the dimension of the selected vegetation index and the extracted CARS features, and obtained 4 VI-PCs
features and 5 CARS-PCs features for modeling, which achieved good results. The overall classification ac-
curacy of SVM model and LDA model based on VI-PCs features was 94% and 95% , respectively. The o-
verall classification accuracy of SVM model and LDA model based on CARS-PCs features was 95% and
97 % s respectively, which achieved a better discrimination effect with fewer variables. From the view of
model construction algorithm, the LDA algorithm model was superior to the SVM algorithm model,
showing that LDA method is more suitable for the construction of rice canopy panicle blast identification
model. The study can provide a theoretical basis for the aeronautical and astronautical remote sensing mo-
nitoring crop diseases and pests over a large area.

Key words: hyperspectral imaging; rice panicle blast; competitive adaptive reweighted sampling; support

vector machine; discriminant analysis
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