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Fig.3 Reflectance spectrum of four types of rice leaves
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Table 1 Prediction results of PLS-DA model with different

preprocessing methods

HASEAE Model set

THM4E Prediction set

P4 BRIy ik

Factor  Preprocessing IERE E#R IEHEC R
number method N Accurate Accuracy N Accurate Accuracy
number  rate/% number  rate/%
JC 160 155 96.8 80 75 93.4
- SG 160 156 97.5 80 77 96.3
SNV 160 160 100 80 80 100
MSC 160 157 98.1 80 78 97.5

23 ERSEEZFFEEVER S
X L T AR B A A 28 R B O8I AT A
(PCA) 73 Hr , HEFEHT 15 A>T M E N LS-SVM H i ) i
AL 15 AT BRI 2 PR, 3975 98.891% 1 L.
F=2 AETLEFERNE 15 NERSHEREEHE
Table 2 PCs accumulative contribution rate of different

preprocessing methods

T ‘ ANH IR > 3%
MR L% R
Number of principal . Cumulative contribution
Preprocessing method

components rate/%

& 99.736

SG 99.891

15
SNV 98.888
MSC 98.920

22, 3% 42 ] FE R #X (radial basis function, RBF)
YR SVM 5SS (1 % R B, o2 Ty TR 5 A9 RO Y T %
JEHN 10°~10°, FPHF A HLIAIE 1 PR E R LS5 2 41~ 2
HRMA A, B o> BUE R 10y BUE R 0.005 99, H
F Y SVM BB TR0 AR RE A HEA 74028, O 45 2R 4
E 7N
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Table 3 Prediction results of PCA-SVM model with different

preprocessing methods

TR Prediction set accuracy rate/%

A H — . A
Preprocessing {dtE R B " Sy
method Health Nitrogen Mild Severe Average
deficiency  infection infection
J 100 95.0 85.0 90.0 92.5
SG 100 100 90.0 90.0 95.0
SNV 100 100 85.0 95.0 95.0
MSC 100 100 95.0 95.0 97.5

MFE 3 HM LS R E , FH PCA-SVM B, AS [ i b B
7N I AR SR 1 A R A K TS T 95%. fadt R
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Identification of rice leaf blast and nitrogen deficiency in cold region using
hyperspectral imaging

Yuan Jianging?, Su Zhongbin®¥, Jia Yinjiang!, Zhang Yu?, Zhang Zongxin!
(1. College of Electrical and Information, Northeast A gricultural University, Harbin 150030, China;
2. Faculty of Electrical Engineering and Computer Science, East University of Heilongjiang, Harbin 150066, China )

Abstract: Rice blast is one of the most serious rice diseases and significantly impacts rice yields. In recent years, it is a
hotspot to use hyperspectral imaging technology for the non-destructive identification of rice blast. However, nutrient
deficiency in rice (such as nitrogen, potassium, etc.) will probably result in the chlorosis similar to rice blast. Therefore, to
differentiate between them is very important for field management. In this study, field trials of rice blast and nitrogen stress
were carried out in Fangzheng, Harbin, and 2 rice varieties with weak resistance were involved. From 8 to 10 in July, 2015,
4 types of rice leaves from both 2 varieties, including 60 in group of health, 60 in group of nitrogen deficiency, 60 in group
of mild infection and 60 in group of severe infection, were collected and their hyperspectral images were captured with the
HeadWall hyperspectral imaging system, and then the average reflectance spectrum of interest region of different leaves
were acquired using the environment for visualizing images. In order to explore 4 types of spectral characteristics, the
average spectrum of each type sample data, which was smoothed with polynomial convolution smoothing(Savitzky-Golay,
SG), were calculated as a spectral curve of each category. Significant differences were found at the following three positions:
the range around 560 nm in the reflection peak of green wavelength region; the range from 620 nm to 670 nm in red
wavelength region; and particularly remarkable in the range around 760 nm in high reflectance of the near infrared region.
The models of rice leaf blast recognition were established by taking advantage of a partial least squares-discriminate
analysis method (PLS-DA) and the principle component analysis plus support vector machine (PCA-SVM), and using three
different data pretreatment methods to preprocess original reflectance spectrum data, i.e., SG, standard normal variate
transformation(SNV) and multiplicative scatter correction(MSC). The models were tested with the cross-validation strategy.
The key of PLS-DA model is to select appropriate number of factors, 20 of which were determined by repeated testing, and
the PLS-DA models were established by Fisher method. The prediction effects of the three models with preprocessing
spectrum were all greater than 96.3%, and better than the original reflectance spectra. The PLS-DA model with SNV
pretreatment got the best discrimination results and the prediction accuracy rate was 100%. The PCA-SVM models were
constructed by taking the first 15 principal components as inputs and by adopting radial basis function as kernel function
with the penalty coefficient was 10000 and kernel radius was 0.00599. The prediction accuracy of the three models with
preprocessing spectrum were all equal to or greater than 95%, also better than the original reflectance spectra, and the
discrimination results of PCA-SVM model with MSC pretreatment was 97.5%. This study provides a new idea and method
for the nondestructive detection and identification of rice leaf blast, and also lays a foundation for a wide range of remote
sensing and monitoring for rice blast.
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