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Abstract: To develop a calibration model for rapid, accurate and nondestructive detection of chestnut browning
with peeled chestnut Castanea mollissima by using near infrared spectroscopy technology. Seventy normal
chestnuts and 110 browning chestnuts were prepared, and their diffuse reflectance spectrums were collected in
the wavelength range from 1 000.00 to 2 500.00 nm. Spectral pretreatment methods, including standard normal
variate (SNV), multiplication scattering correction (MSC), first derivative (FD), second derivative (SD), and
detrend, were used and compared first. Then random-frog algorithm was applied to select effective wavelengths
(EWs) from the SNV pretreated spectrum. Afterward, a partial least squares-linear discriminant analysis (PLS-
LDA) and a least squares-support vector machine (LS-SVM) model were established to classify the browning
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chestnuts based on EWs, and the results were compared based on sensitivity, specificity and accuracy. For the
validation set, the sensitivity, specificity and accuracy obtained by EWs-LS-SVM were 0.92, 1.00 and 95.00%,
respectively. The results were better than those of full-PLS-LDA model, full-LS-SVM model and EWs-PLS-
LDA model. Also, the random-frog algorithm effectively selected important wavelengths and simplified the dis-
crimination model improving precision and recognition speed. The overall results demonstrate that random-frog
algorithm is a powerful tool to select the efficient variables, and EWs-LS-SVM is excellent for the spectral cali-
bration. [Ch, 4 fig. 3 tab. 22 ref.]
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FoAb LA OETE UL BT 35 03X W] SNV FAL BUA ) T 0655 PR 32 AXA o A i DL R O >R B 3R 058 25 P 3R 5
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Table 2 Classification results based on PLS-LDA with different preprocessing methods and full wavelengths

BT ETFHR A Bl A el
R ey T %1% R R p /%
none 16 0.89 1.00 93.33 0.89 1.00 93.33
MSC 6 0.85 0.98 90.00 0.86 1.00 91.67
SNV 16 0.90 1.00 94.17 0.92 1.00 95.00
FD 6 0.86 0.98 90.83 0.86 1.00 91.67
SD 4 0.88 0.98 91.67 0.89 1.00 93.33
detrend 15 0.89 1.00 93.33 0.89 1.00 93.33

2.4 HBERKMIERE

K B AL ik 53 2% (random-frog ) Xif 4 % BOGTE AT AP IR R b 9. W THEMLF B 2 5 T3 R
% (MC) AR, BRISITIZE G 22 5. B TUDRENLIE R s, 55 206817, JEXT g RiETr 41t
R I BT REPLE I 100 3, DL 100 Ya 1745 R P BE AR Ry S AR AR BRI PR ARk A, 45 R
E 4 s B4 R RER A8 S I BR B R AR LU/, AR/ NI A8 s R LUK . K i
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Figure 4 Selection probability of each wavelength averaged over 100 runs of random-frog algorithm
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Table 3  Results for different methods

Ay SN ﬁi% T e Lﬁ% N
B sttt  IEERA%  ERIEEs B stk IERR/% S5 A /ms
FWs-LS-LDA 16 0.90 1.00 94.17 67.53 0.92 1.00 95.00 18.08
FWs-LS-SVM 0.90 0.98 93.33 9.73x107°* 0.89 0.96 91.67 25.06
EWs-PLS-LDA 9 0.92 0.98 94.17 15.21 0.89 1.00 93.33 9.78
EWs-LS-SVM 0.92 1.00 95.00 3.09x10° 0.92 1.00 95.00 9.55
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