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HYPERSPECTRAL ESTIMATION MODELS FOR CRUDE FIBRE
CONCENTRATION OF CORN

YI Qiu-Xiang', HUANG Jing-Feng', WANG Xiu-Zhen?
(1. Institute of Agricultural Remote Sensing & Information Technology, Zhejiang University, Hangzhou 310029, China;
2. Institute of Zhejiang Meteorological, Hangzhou 310004, China) :

Abstract: The crude fibre concentration of leaf, stem, ear and sheath of six corn cultivars ( Zea mays L. ) and their corre-
sponding laboratory spectral reflectance were measured. By correlation analysis, the most sensitive wavelengths for raw
spectral reflectance and the first derivative spectral reflectance for crude fibre estimation were located at 1924nm and
2370nm, respectively. The linear and nonlinear fitting analyses indicate that the linear model based on the first derivative
spectral reflectance at 2370nm is the most suitable one for the estimation of crude fibre concentration. Compared to the oth-
er three models, the linear model has the smallest RMSE( RMSE =3.538), and the theoretical curde fibre concentration

derived from the linear model is significantly correlated with the measured crude fiber concentration, and thé correlation co- -

efficient r =0. 693,
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Fig.1 Correlogram of crude fibre concentration and raw reflec-
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Fig.2 Comparison of linear and exponential models based on
the reflectance at 1924nm
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Fig.3 Correlogram of crude fibre concentration and the first
derivative reflectance
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Fig.4 Comparison of linear and exponential models based on

the first derivative reflectance at 2370nm
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Fig. 5. Comparison of the measured and theoretical crude fibre

concentration
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Table 1 Comparison of precision test results of hyperspec-
tral models for crude fibre concentration (7 =35)

R 5% Reflectance R EAR Model ML ES r RMSE
p(1924nm) Y=-395.04x+43.115  0.593** 3,951
p(1924nm) Y=48.625exp( -15.395x)  0.583** 4.029
p'(23700m) ¥ =21099x +34.299 0.693** 3.538
p'(23700m) Y=34.84exp(854.99x) ~ 0.669** 3.701

H:x  x x SHIRRIR 0.05,0.01 BEKF.
Note: * and * * denote significant difference at-0.05 and 0. 01 probability lev-

els, respectively.
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