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Research on hyperspectral image detection method of wheat unsound kernel
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Beijing Technology and Business University, Beijing 100048, China; 2. Chinese Academy of
Agricultural Mechanization Sciences, Beijing 100083, China)

Abstract: In order to identify wheat unsound kernel by hyperspectral image processing technology quickly and accurately, a detection
method was researched based on spectral and image feature of wheat unsound kernel combined with multi-classification support vector
machine. The hyperspectral images of wheat unsound kernels were collected and processed by image enhancement and threshold
segmentation, which were used to extract 7 texture features and 5 morphological features as input to the classifier. The identification
accuracy of model was established by multi-class support vector machine and then compared with different feature combination ( spectral
features, image features, spectral and image feature). The total identification rate of the 4 classification models based on spectral
features was 94.73% , and the identification rate of black germ kernel and sound kernel was 100% and 98.63% respectively, but the
identification rate of insect-damaged kernel and broken kernel were less than 90% . The recognition rate of unsound kernel based on
image feature was relative lower. And when the spectral and image features were integrated, the recognition rate of the four-class support
vector machine model was 97. 89% , the recognition rate of insect-damaged kernel was increased from 89.79% to 95.91% , and the
recognition rate of broken kernel was increased from 84% to 94% . The results show that the hyperspectral image can quickly and non-
destructively identify the unsound kernel of single grain wheat, which has potential application on rapid, high-through and non-
destructive detection of wheat seed quality.
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Fig.1 SOC710VP hyperspectral image collection system
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(¢) Image enhancement
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(d)Threshold segmentation on
the enhanced image
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Fig.2 Hyperspectral image of black kernel
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Fig.3 The average spectrum of four types kernels
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Table 1 The texture features of a variety of

unsound kernel in wheat

2 SRR Hupior e kL 1EH KL
(e 6.373 1 6.329 6 7.0502  6.156 4
bR 15.255 7 15.267 5 17.2833 14.8870

[F) 3 J3E 0.003 7 0.003 7 0.0049  0.0035
= 0.1510 0.147 7 0.2488  0.1286

1 F4E 0.668 2 0.693 9 0.7048  0.7015
I 1.733 5 1.5850 1.5474  1.5343
STEGEE( x10%)  2.601 1 3.200 7 4.8858  3.0597
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Table 2 The morphological features of a variety of

unsound Kkernel in wheat

28 AL LY Ui WKL IEWORL
JAK 93.0867  88.6827  87.3279 88.1579
A 396.186 07 362.740 8  348.900 7 352.674 4
[T 1.751 6 1.740 2 1.7584  1.7658
Y 0.770 7 0.785 1 0.7747  0.778 4
i 0.5123 0.507 9 0.5536  0.4587
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(standardized normal variate, SNV ) FiAb¥ 5, BT 2% SVM
REAY I AR A, 0 S TR 3258 94. 73% , Rk
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Table 3 Recognition result of 4-class SVM model based on spectrum feature

S T Ak 2 e A 4 SRR ok A KL IEF R
N € EREEC G n minmgse e BOIR%  SIE R
¥ 256 0.35 307 87.94 86.67 100 65.31 62 98.63
RN 256 0.35 307 87.94 86.67 100 65.31 62 98.63
SNV 64 0.5 182 95.83 94.73 100 89.79 84 98.63
— IS8 64 16 240 87.94 91.58 100 73.47 80 99.31
ISR 8 0.25 262 96.29 82. 11 100 87.76 68 80. 14
7 RO 64 64 218 91.65 93.33 100 83.67 80 99.31
11 257 22.63 0.35 235 97.06 93.68 100 79.59 84 100
15 SFm 128 0.13 172 96.29 93.68 100 81.63 84 99.31
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PR A o BRAREE, 5 5 S e £ 5 ) A9 AR A T 52
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B EMSR R AR — 2 FE B b ] LA /N 32 R 58 8 2
SR 22 5, E BRI S LA AR AE 2R 4 T U s oA B R A
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Table 4 Recognition result of 4-class SVM model based on spectrum, texture and morphological features combination

o . . S R fllim S SRR g &k A IEHF AL
mis PR % PUIR% U % PR % PR % PR %
it 64 0.5 182 95.83 94.73 100 89.79 84 98.63
it + g 256 0.18 143 97.68 97.54 100 95.91 90 100
il + SO B 256 0.13 149 97.53 97.89 100 95.92 94 99.32
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KLU R RIVAT, PR WF 58 S 57 1 0 IE R A5 5 R
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Fig.4 Recognition result of 2-class SVM model based on

spectrum, texture and morphological features combination
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