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Construction of Hyperspectral Prediction Model for Chlorine
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Abstract. Three variety treatments and three regional treatments were set up in this experiment for two
consecutive years. 10 vegetation indexes [ modified triangular vegetation index( MTVI) ,normalized differ-
ence vegetation index 1 ( NDVI1 ) , normalized difference vegetation index 2( NDVI2) ,new vegetation in-
dex(NVI) , ratio vegetation index 1 ( RVIl) , ratio vegetation index 2 ( RVI2) , ratio vegetation index 3
(RVI3) ,water index( WI) , normalized chlorophyll pigment vegetation index ( NCPI) , simple ratio water
index(SRWT) | were extracted and analyzed. The chlorine density of flue-cured tobacco leaves was esti-
mated by simple linear regression model,, multiple linear regression model and BP neural network model to

compare the prediction effect of chlorine density of flue-cured tobacco leaves. The result showed that the 6
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vegetation indexes of NDVI2 /NVI,RVI2 ,RVI3 ,NCPI,SRWI were significantly correlated with the chlo-

rine density of flue-cured tobacco leaves,and the correlation coefficients were all greater than 0. 680. The

determining coefficients of simple linear regression model , multiple linear regression model and BP neural

network model were 0.617,0.617 and 0. 868 ,respectively,and the root mean square errors were 1.573,

1.577 and 0. 828, respectively. The prediction effect of BP neural network is better than that of simple lin-

ear regression model and multiple linear regression model.

Key words: Flue-cured tobacco; Chlorine density; Hyperspectra; Vegetation index; Prediction model
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Fig. 1 Spectral reflectance of flue-cured tobacco

with different chlorine densities
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Tab.1 Correlation analysis between vegetation indexes and chlorine density of flue-cured tobacco leaves
R &R AR LEES ¥4 22 30k
Vegetation index Calculation formula Correlation cofficient Reference
MTVI 1.2[1.2(Rypg = Rsso) =2.5(Rezo = Rss) -0.418™ [23]
NDVI1 (Rg1o = Rsgo )/ (Rgyo + Rsgo) 0.434* [24]
NDVI2 (Rgoo = Rego )/ (Rgoo + Rego) 0.699 ** [25]
NVI (Ry77 = Rauz ) /Rezs 0.722" [26]
RVI1 R0/ Rseo 0.465™ [24]
RVI2 Rygos/Res 0.785 ™ [27]
RVI3 Ryoo/Rezo 0.782* (28]
Wi Rooo/Rozo 0.454 ™ [29]
NCP1 (Rygoo = Reso )/ (Rgoo + Rego) 0.699 [30]
SRWI Razs /R, o70 -0.685" [31]
1w BT 0,01 KT Lk A X 2. R A BB T B R A SRR (nm) .
Note:1. #% means that correlation is significant at the 0.01 level;2. R is the reflectance,and the subscript represents the specific band (nm).
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