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REH.ECTION SPECTRA

LIANGLiang'*®, LIU Zhi-Xiao', YANGMin-Hud, ZHANG You-Xiangd, WANG Cheng-Hug
(1 School of Info-Physics and Geamatics Engineering, Central South University, Changsha 410083, Ching
2 College of Biology and Enviormental Sciences, Jishou University, Jishou 416000, Ching;
3 Research Center of Forestry Ranote Sensing and Information Engineering, Central South U niversity
of Forestry and Technology, Changsha 410004, China)

Abstract: Five different varietiesof rice bought from the supemarketwere identified with visual/near infrared pectroscopy
(NRS) technology The ectrawere collected by usingA D Fieldpec® 3 gectrometer, and 35 sampleswere obtained
for each variety of rice All the sampleswere divided randomly into tvo groups, one group with 150 ones used as calibrated
t, and the otherwith 25 ones asvalidated st Then the sanpleswere analyzed with thewholewave band and the charac-
teristic wave band (400 500mm, 910 1400m and 1940 2300m) models, regectively The sanples data were pre-
treated by the methodsof S Golay snoothing and standard nomal variable (S\V), and then the pretreated gectra data
were analyzed with principal component analysis (PCA). The anterior 9 principal canponents caomputed by PCA were used
as the input variables of back-propagation artificial neural netvork (BP-ANN) which included one hidden layer, while the
values of rice varietieswere used as the oufput variables of BP-ANN, and then the three layers BP-ANN discrimination
model was built The 25 unknowvn samples in the validated setwere predicted by ANN-BPmodel The reaults show that the
dicriminating rates are 100% in both models, and the accuracy of characteristic wave band model is higher than that of the
whole wave band model The reaults indicate that it isfeasible to discriminate the variety and authenticity of rice by visible/
near infrared reflectance gectra asa rgpid and non-contactway, and selecting characteristic wave band isone of the valida
ted methods o improve the precision of the discrimination model

Key words visual/near infrared fectrg rice principal component analysis ( PCA ); BP-artificial neural nework;
discrimination
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Fig.1 The visual/near infrared reflection spectra for 5 varie-
ties of rice
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Fig.2  Score cluster plot using top three principal components
(PCs) for 5 varieties of rice
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Note:1. Thailand fragrant rice; 2. Ye-lang tribute rice; 3.
Pearl rice; 4. Thailand sticky rice; 5. Tinpot pearl rice
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Fig.3  Contribution value of spectral region to top three princi-
pal components from PCA analysis
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Fig.4  Accumulative reliabilities plot of the top 12 principal
components of two kinds of PCA model
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