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Fig.1 Effect of rape image segmentation at 960 nm by using method of 2D entropy and Otsu method
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Fig.2 Correlation coefficient between the image feature and the
moisture content in different rape growing stages
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Tablel Dataof rape moisture content for image andyssat 960 nm

%

o WlA APEA W2 4 REA W3 4REA W4 4 A
K TIKE TIKE TKE
1 85.26 79.84 70.16 69.39
2 82,51 77.15 69.23 62.25
3 80.05 71.45 71.65 56.04
4 79.26 80.59 67.11 59,50
5 76.04 75.36 71.29 65.76
6 83.27 82.54 74.63 58.66
¥IH 81.07 77.82 70.67 61.93
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Table2 Stepwise regression of multi-spectral image feature
variables of rape moisture content
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a 0.843 0.796 4.250 0.843 17.917
b 0.843 0.803 4.181 0.000 0.000
c 0.843 0.809 4.116 0.000 0.009
d 0.843 0.814 4.058 0.000 0.069
e 0.840 0.816 4.032 -0.003 0.613
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Table3 Predicting error in the image feature predicting model for
rape moisture content

5 BKEY% T R BREEXME% AN BRE%

1 82,51 86.59 -4.08 4.08 5
2 77.15 83.62 -6.47 6.47 9
3 80.05 86.43 -6.38 6.38 8
4 82.08 84.72 -2.64 2.64 3
5 81.68 86.26 -4.58 4.58 6
6 82.52 85.68 -3.16 3.16 4
7 81.94 73.26 8.68 8.68 11
8 73.56 77.02 -3.46 3.46
9 82.08 75.64 6.44 6.44
10 81.31 87.33 -6.02 6.02 7
11 64.94 66.90 -1.96 1.96
12 69.05 61.33 7.72 7.72 11
13 71.82 64.65 7.17 7.17 10
14 41.89 47.42 -5.53 553 13
15 61.90 54.12 7.78 7.78 13
16 55.33 55.12 0.21 0.21 1
17 56.04 62.60 -6.56 6.56 12
18 46.02 4353 2.49 2.49 5
19 59.50 67.11 -7.61 7.61 13
20 43.09 49.53 -6.44 6.44 15
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Table4 Accuracy and relative error in predicting model for rape moisture content in different growing stages
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Nondestructive testing method for rape water stress based on
multi-spectral vision

Zhang Xiaodong, Mao Hanping™, Zuo Zhiyu, Gao Hongyan, Sun Jun

(Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education and Jiangsu Province, Jiangsu University,
Zhenjiang, 212013, China)

Abstract: Multi-spectral image analysis method was utilized to quantitatively analyze the rape moisture content for the
nondestructive testing of rape water stress. Median-filtering method was used to preprocess the images. Two
dimensional maximum entropy segment approach was used to complete background segmentation of multi-spectral
images. The mean & ratio features of multi-spectral images of rape canopy were extracted. It was found that the features
of the image mean value at 560, 960, 810 nm and the 960 nm/810 nm ratio were highly correlated with the rape moisture
content during the rape’s whole growth period. With the consideration of the existence of the multi-collinearity among
the multi-spectral variables, the prediction model of moisture content of rape in different growth phases was built by
stepwise regression method. The result showed that the multi-spectral image prediction method can be used to
quantitatively anayze the rape moisture content. The correlation coefficient between the predicted value and the
measured one was 0.83, and the RM SE was 4.52%. The average relative error was less than 8% in the seeding stage. The
prediction model in this study may provide scientific evidence for water-efficient irrigation.
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