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Fig.2  Correlation between original spectral reflectance

and the chlorophyll content of apple leaves
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Fig.3  Correlation between original spectral

reflectance and moisture content of apple leaves
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Forecasting Chlorophyll Content and Moisture of Apple Leaves in
Different Tree Growth Period Based on Spectral Reflectance

Ji Ronghua Zheng Lihua Deng Xiaolei Zhang Yao Li Minzan
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract: In order to detect the growth status of apple trees based on spectroscopy, an apple orchard was
selected as the experimental site located at the outskirts of Beijing. First, the samples of apple tree leaves
at each key growth period were collected. Then the spectral reflectance, chlorophyll content and moisture
content of the samples were measured respectively. The characteristics of those spectra were analyzed and

the correlation between chlorophyll content, moisture content and their spectra were calculated. The
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results showed that the original spectra were most correlated with leaf chlorophyll content from 511 nm to
590 nm and from 688 nm to 715 nm. The correlation coefficients in September were high and the
maximum value was 0. 6. From the correlation analysis between apples leaves moisture content and their
spectra, it was found that the original spectra were most correlated with leaf moisture content at the
wavebands of 420 ~500 nm, 640 ~680 nm and 740 ~860 nm, and the correlation coefficients in fruiting
period were high. According to the selected sensitive bands, the models for estimating the chlorophyll
content and moisture content in apple leaves were built by multiple linear regression analysis (MLRA) ,
principal component analysis ( PCA) and artificial neural network ( ANN) , respectively. The models
were tested by the validation set which included 25 samples of apple tree leaves. The forecasting results
indicated that the model based on PCA was the best model to predict the chlorophyll content of apple
leaves, and the calibration and validation R* were 0. 885 2 and 0. 828 9, respectively. The forecasting
model of apple leaf moisture content based on ANN was the best, and the calibration and validation R
were 0. 862 and 0. 837 5, respectively.
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Abstract; Based on remote networking technology, a dynamic irrigation water diversion system was
developed. The system consisted of automatic metering sluice clusters installed on the canals and remote
diversion control and management system working in dispatching center. Combined with open channel
flow measurement principle and sensor technology, the metering function of the gate was designed. The
symmetrical bidirectional coupled winding wheel pulling mechanism and hollow honeycomb structure gate
panel were utilized, which could improve the movement reliability and the energy efficiency. An ARM-
based gate controller and software system were developed to achieve the gate intelligent control and
wireless remote communication function. Various working modes of the sluice could meet the different
applications needs. A solar power system was devised to solve the outdoor power supply problem of the
automatic gate. To implement the remote linkage control of the sluice clusters, remote water diversion
control software package was developed. The application and experiment results showed that the gate
terminal had good adaptability to outdoor environment and stable work performance. The water level
control error was less than 5 mm and the gate gap positioning control error was less than 1 mm. Under free
flow conditions the flow measurement error was less than 4. 6% , and under submerged conditions the flow
measurement error was less than 8. 3% . The remote automatic metering gate could satisfy all kinds of
automatic water conveyance project applications.
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