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Abstract Chlorophyll content in canopy plays an important role in reflecting the growing status of vegetation. To
achieve high accuracy of chlorophyll content estimation based on hyperspectral data, the spectral reflectance and
chlorophyll content in cotton canopy are measured from field observation. Original spectral data is transformed to
calculate the hyperspectral parameters. The correlation between hyperspectral parameters and chlorophyll content is
analyzed and a back propagation (BP) neural network model for estimating chlorophyll content in cotton canopy is
established. Results show that after continuum-removal transformation, the correlation between canopy reflectance
and chlorophyll content improves by 10.7% in the spectral bands of 560-740 nm, which is better than that of the
original spectrum and the first-order differential spectrum. Vegetation indices, such as mSR, mND, NDI, and DD,
which are established using the original spectrum and continuum-removal spectrum, show a high correlation with

chlorophyll content under both spectral conditions with a correlation coefficient of approximately 0.8. In the BP
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model based on red-edge parameters, original spectral vegetation indices,

—

OCIS codes 300.6170; 280.4991; 200.4260

indices. This study provides important theoretical basis and technical support for practical application of chlorophyll

neural network model, the model determination coefficient based on continuum spectral indices is 0. 85, and the
content estimation in crops.
=}

root-mean-square error and relative error are 1.37 and 1.97%, respectively. This result is better than that of the

and first-order differential spectral
Key words spectroscopy; cotton; chlorophyll content; hyperspectral parameters; back propagation neural network
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Table 1 Hyperspectral parameters

Transformation Parameter Full name Ref.
REP Red edge position [7]
D; e Red edge amplitude [10]
Red edge parameter D Minimum amplitude 1]
S i Red edge area [11]
Amin Red gully [10]
BmSR First derivative mSR [12]
FDR-VI
BmND First derivative mND [12]
mSR Modified simple ratio index [13]
mND Modified normalized difference index [13]
NDI Red-edge normalized difference index [14]
RV and CRVI DD Double difference index [15]
MCARI Modified chlorophyll absorption ratio index [16]
BGI Blue/green pigment index [13]
TCARI Transformed chlorophyll absorption in reflectance index [16]
CARI Chlorophyll absorption ratio index [17]
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Fig. 1 Spectral reflectance of canopy at different conditions. (a) Spectral reflectance of cotton with different health conditions;

(b) spectral reflectance of cotton with different phosphorus treatments; (c) spectral reflectance of different cotton cultivars
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Fig. 2 Correlation between transformation spectral curves and chlorophyll content in cotton. (a) Original spectrum;

(b) continuum-removal spectrum; (c) first-order differential spectrum
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Fig. 3 Visual representation of autocorrelation matrix between spectral bands. (a) Original spectra;

(b) continuum-removal spectra; (c) first-order differential spectra
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