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De-noising Algorithm of Multispectral Images and Nonlinear Estimation of
Nitrogen Content of Cucumber Leaves in Greenhouse

Yang Wei Li Minzan Sun Hong Zheng Lihua

(Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education

China Agricultural University, Beijing 100083, China)

Abstract; De-noising of near infrared image and nonlinear estimation of nitrogen content were carried out
to cucumber leaves in greenhouse. Fruit cucumber Deitastar was chosen as the object. A CCD camera
with special filters was used to collect cucumber leaves’ images in different growth time. After
eliminating noise of image with wavelet transform, the images were separated based on grey theory.
Correlation analysis between nitrogen content and each kind of vegetation index of cucumbers was
conducted, and ¢ tests to those coefficients of correlation were executed. The result showed that CNDVI,
GNDVI, NDVI and NDGI were significantly related to nitrogen content of cucumber leaves. The
correlation coefficient between CNDVI and nitrogen content of cucumber leaves reached 0. 67, and the
correlation coefficients between GNDVI, NDGI, NDVI and nitrogen content of cucumber leaves were all
higher than 0.50. LS — SVM algorithm was used to construct estimation models between vegetation
indexes and nitrogen content and CNDVI, GNDVI, NDGI and NDVI were used as the input of the
model. The R® values of calibration and validation models were 0. 825 and 0. 728 respectively.
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Fig.1 Procedures of image filtering using wavelet transforms
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Fig.2 Near infrared binary image separated by genetic

algorithm and watershed algorithm
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Fig.3 Red binary image separated by genetic algorithm

and watershed algorithm
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Fig.4 SVM prediction result of nitrogen content of cucumber leaves
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