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Application of Multi-Spectral Imaging Technique for Acquisition
of Cucumber Growing Information

Liu Fei Wang Li He Yong
(College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhow, Zhejiang 310029, China)

Abstract In order to rapidly and accurately acquire cucumber growing information, such as the nitrogen content and
leaf area index (LAI), a multi-spectral imaging technique was investigated. The linear relation between reflectance
and image gray value was developed using the calibration board. The gray value of leaf sample was achieved by image
processing of green, red and near infrared channels obtained by a three-channel CCD camera. Then the gray value of
the leaf sample was transferred into reflectance value by aforementioned experiential linear function. The reflectance
value was used for the calculation of vegetation index. Least squares-support vector machines (LS-SVM) model was
developed for the relation between vegetation index and nitrogen content, vegetation index and leaf area index. The
results indicate that the correlation coefficients of vegetation index and nitrogen content, vegetation index and LAI
are 0.8665 and 0. 8553, respectively. The overall results demonstrate that there is a close relation between the
vegetation index and growing information of cucumber, and the multi-spectral imaging technique is a new powerful
method for the acquisition of cucumber growing information.

Key words medical optics and biotechnology; multi-spectral imaging technique; cucumber; nitrogen content; leaf
area index (LAD ; least squares-support vector machines (LS-SVMD)
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Fig. 1 Reflectance spectra of four calibration boards
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Reference value

Fitted value

Parameters No.

Range Mean S.D.* Range Mean S.D.* rt
Nitrogen content /(g/kg) 36  19.59~30. 64 25.42 2.76 20.80~29.19 25.42 2.27 0. 8665
Leaf area index 36 0.6545~1.2890 0.9384 0.2026 0.7588~1.0658 0.9328 0.0844 0.8553

“standard deviation; "correlation coefficient
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