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Estimation of SPAD Value of Cotton Leaf Using Hyperspectral Images
from UAV-based Imaging Spectroradiometer

Tian Minglu Ban Songtao Chang Qingrui Ma Wenjun Yin Zi Wang Li
(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: The development of modern technology has made hyperspectral sensors much smaller in size
and lighter in weight, which can be carried by unmanned aerial vehicles (UAVs). A new type of imaging
spectroradiometer based on UAV was used to acquire the hyperspectal images of cotton field, which were
used to establish the regression model aiming to predict the SPAD value of cotton leaf and make its
distribution map. The results showed that in the wavelength range of 720 ~ 850 nm, the reflectance had
positive correlation with SPAD value. Many spectral indexes based on the hyperspectal images were
significantly correlated to the SPAD value of cotton leaf on P < 0.01 level. The absolute correlation
D S, and

Rspe > 7 Rsyg?

coefficients of four indexes, including D D S, and D, were all above 0.8. D, -, D, .,

D, were used to establish the simple regression model of SPAD respectively. All the spectral indexes
whose absolute correlation coefficients with SPAD value were above 0.7 were chosen to establish the
multiple regression inversion model of SPAD using multiple stepwise regression( MSR) method and partial
least squares regression( PLSR) method. According to the accuracy test, both SPAD — MSR model and
SPAD — PLSR model had high accuracy to predict the SPAD value of cotton leaf. The six inversion models
of SPAD were used to make the distribution map of cotton leaf SPAD value. The map using SPAD — PLSR
model had the best result which was the closest to real SPAD distribution. Thus this research provides a
new technology to supervise the growth information of cotton and other crops.
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Tab.2 Spectral indexes and formulas
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Fig.2  Canopy reflectance spectrums of different cotton

leaves SPAD values
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Tab.3 Correlation coefficients between spectral indexes and cotton leaf SPAD value
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Tab.4 Inversion models of cotton leaf SPAD value
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Fig.3 Regression results of estimated and measured cotton leaf SPAD values (samples for modeling)
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Fig.4 Regression results of estimated and measured cotton leaf SPAD values ( samples for validating)
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