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Determination of Suitable Leaf for Nitrogen Diagnosis in Rice
Based on Computer Vision

Zhu Jinxia Deng Jinsong Lin Fenfang Wang Ke
(Institute of Agricultural Remote Sensing and Information Technology Application, Zhejiang University, Hangzhou 310029, China)

Abstract

Prior research indicated that leaves at different positions responds differentially to the spectral
characteristics under different nitrogen rates. A method based on the computer vision technology was
proposed, by comparing the spatial differences of color parameters which was captured from the scanned
images of upper fully expanded leaves. The result illustrated that the diagnosis of rice based on the
scanned image under different N rates is able to partly reflect the hyperspectral properties. And the B b,
b/(r+g).b/r.b/g were selected as the optimum color parameters. The coefficient of variation (CV) of
the color parameters is higher at low N condition than normal. Furthermore, CV decreases with the
increased leaf position. Meanwhile, the difference of CV at different part of the leaf is not obviously. The
preliminary research concluded that the third fully expanded leaf can be applied as the ideal indicator to
quantify the different status of nitrogen.
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Tab.1 Difference of five color parameters and

(d) B RHEM £ 22

chlorophyll-A at different position

AhE nFzEE A B b b/(r+g)  b/r b/g
N3 0.231 5.929 0.015 0.018 0.034 0.035
N2 0.113 3.001 0. 006 0. 006 0.011 0.013
N1 1. 009 13.035 0.041 0. 049 0.103 0.092
NO 0.628 7.298 0.028 0.033 0. 099 0. 047
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Tab.2 Relative coefficients of variance of color

parameters at different position

X CV B b b/(r+g) b/r b/g

NO(L1) 1. 497 1. 090 1.088 0.823 1.337
NO(L2) 1.956 2.250 2.100 0.771 2.902
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N1(L2) 1.504 1.692 1.617 0.786 2.039
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N2(L2) 1.372 2.135 2.017 0. 863 2.529
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Tab.3 Coefficients of variance of color parameters of different parameters
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Tab.4 Coefficients of variance of color parameters

of different position of leave

CV B b b/(r+g) b/r b/g

N3 m-4: 0.0790 0.0865 0.0962 0.0982 0.0970

N3 mJ  0.0499 0.0216 0.0244 0.0103 0.0342
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Tab.5 Difference of CV for color parameters at

different position of leave

Z{H CV B b b/(r+g) b/r b/g
NO 0.0417 0.0344 0.0673 0.0396 0.0410
N1 -0.0269 -0.0390 -0.0391 -0.0272 0.0518
N2 0.036 1 0.0203 0.0230 0.0179 0.0289
N3 0.029 1 0.0649 0.0718 0.0879 0.0628
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