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Severity classification of potato early blight in field based on hyperspectral
and convolutional neural network

LIANG Xue, FENG Quan, YANG Sen, GUO Faxu
(College of Mechanical and Electrical Engineering, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: Early blight is one of the major diseases affecting potato yield, and field disease detection is important for control-
ling disease development. The unmanned aerial vehicle (UAV') equipped with a hyperspectral imager was used to acquire hyperspec-
tral images of potatoes with different severity of early blight on the field scale, and the canopy spectral data of healthy, mildly infec-
ted, moderately infected, and severely infected potatoes were extracted and calculated, respectively. Four kinds of spectra including
the original spectra were obtained by spectral transformation, and then the feature bands were selected. Convolutional neural network
(CNN) was used to perform the identification of different degrees of potato early blight based on the full band and feature bands. The
results showed that the feature bands after first-order differential spectra random leapfrog (RF) dimension reduction + CNN model
had the best effect, and the overall recognition accuracy rate was 91.18%. Compared with the feature bands after first-order
differential spectra RF dimension reduction + back propagation network (BP), the overall accuracy rate was increased by 1. 96 per-

centage points, the average precision rate and the average recall rate were increased by 3.00 percentage points and 2. 00 percentage

points respectively, and the average F1 score was increased by
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0.02. The identification accuracy of potato early blight with
different infection levels reached 95.0%, 88.0%, 83.0% and
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Fig.6 Average spectral curves of healthy samples and samples with different levels of disease under different pretreatment methods
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Table 2 Characteristic band screening results

[ 4k R4 I R I B
Tk (nm)

SPA 391.9.828.4 .832.1,835.7.,839.3 ,843.0,846.6 ,850.3 ,853.9

CARS  654.2.657.7.,661.2 664.7 ,668.2 .671.7 ,832.1 ,835.7 ,839.3
RF 510.7,514.0.,629.9 ,636.8 ,633.4,706.8 ,710.3 ,792.3 .806.7
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Table 3 Average accuracy of classification models in the test set

under different treatments
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Fig.7 Comparison of the performance of back propagation network ( BP) and convolutional neural network ( CNN) by confusion matrix
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