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Abstract

The nondestructive discrimination of the shelled chestnuts was studied with near infrared spectra,
which could provide a new method for quality detection of other shelled agricultural products. 178
chestnut samples were prepared and the diffuse spectral reflectance of the samples were collected in the
wave number range of 12 000~4 000 cm ™~ '. First, six preprocessing methods including smooth ,vector
normalization .min-max normalization ,standard normal variate transformation .multiplication scattering
correction and first derivative were used to improve the original spectrum. Then, principal component
analysis was applied to compress thousands of spectral data into several variables and to collect spectral
information. The principal components extracted by PCA were employed as the inputs of the BP neural
networks. Effects of the six preprocessing methods on the models based on BP neural network were
compared. The results show that prediction precision varied to different preprocessing methods. The
optimum network structure of 7 —4 — 1 was obtained after vector normalization method. Discriminating
rate of qualified chestnut, surface moldy chestnut and internal moldy chestnut in prediction reached
94.74% , 94.44% and 92.31% , respectively.
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Fig.1 Original spectrum of Chinese chestnut samples
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Tab.1 Principal component analysis accumulative contribution rate of different preprocessing techniques %

Ak Ty

Jrik 1 2 3 4 5 6 7 8 9 10
smooth 88.83 98.74 99.39 99.81 — — — — —
SNV 49.22 88.06 95.82 97.39 98.40 — — — — —
MSC 49.25 88.32 96.08 97.60 98.58 — — — — —
MMN 57.29 84.51 96.62 98.03 99.33 — — — — —
VN 51.14 85.33 93.01 97.23 98.62 99.08 99.47 — — —
FD 54.32 72.14 81.88 87.49 91.35 93.21 99.42 95.10 95.62 96.09
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Tab.2 Artificial neural network model hidden layer nodes

of different preprocessing techniques
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Tab.3 Models identification correct rates of

different preprocessing techniques %

A B g s
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smooth 89.47 94.44  53.85 96.00 100  96.67
SNV 89.47 94.44  76.92 98.00 97.92  93.33
MSC  78.95 94.44  84.62 98.00 100 100
MMN  68.42 100 76.92 98.00 100 100
VN 94.74 94.44  92.31 98.00 100 100
FD 84.21 94.44  84.62 98.00 100 100
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