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Detection of chlorophyll content of wheat leaves based on laser scattering images

ZHANG Cui-hong'®  ZHANG Xiaouan' ZHU Da-shou® WANG Cheng’

(1. College of Science Civil Aviation University of China Tianjin 300300 China; 2. National Engineering Research Center for
Intelligent Agricultural Equipments Beijing 100097 China)

Abstract: In order to realize nondestructive test of the chlorophyll content the optical characteristic parameters of wheat
leaves were measured with laser backscatter images. Firstly the laser backscatter images of wheat leaves were obtained with
670nm and 970nm of semiconductor lasers and eo imaging system. Secondly based on the diffuse theory diffusive light
distribution of the leaf surface was analyzed an@laser backscatter images of green leaves yellow leaves and dry leaves were
compared at both the above wavelengths. The optical characteristic parameter data ( the reduced scattering and absorption
coefficient) were obtained and the function corresponding to the relative contents of chlorophyll was established. The results
show the optical characteristic parameters of wheat leaves and are linear with the relative contents of chlorophyll. In the model
predicting the relative contents of chlorophyll value based on the scattering coefficients the correlation coefficient prediction
samples is set 0.9095 prediction root mean square error ( RMSE) is 5.9. In the model predicting the relative contents of
chlorophyll value based on the absorption coefficients the correlation coefficient prediction samples is set 0. 8366 prediction
RMSE is 7.5. The results show that it is feasible to detect plant chlorophyll content and diagnose the crop growth conditions with
laser backscatter image technology.
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Fig.1 Experiment system for laser backscatter image
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Fig.3 Laser backscatter images at wavelength of 970nm
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Table 1  Optical parameters of leaves at different wavelengths 20
wavelength green leaves yellow leaves dry leaves 9 10
2
/nm /! g fmmt g fom St om Y e fmom ! R™=0.9095 5.9
. 2
670 31.7055 0.1267 19.3424 0.0937 19.3378 0.0751 16%; R =
0. 8366 7.5 18.1%;
970 9.1374 0.1549 6.6688 0.1111 6.8168 0.1126
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