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identification of 10 major origins of Sichuan, Guizhou, Yunnan and Chongqing. Methods In this study, 3 kinds of
different region of interest (ROI) extraction methods, including full plate, five-point average and center point, were
used to obtain parallel spectral data, and 5 kinds of pretreatment methods were respectively used to eliminate data
noise and improve model performance. The effects of origin identification of 3 kinds of models: Partial least
square-discriminant analysis (PLS-DA), random forests (RF) and support vector machine (SVM) models were
compared. Results The full plate was used to extract regions of interest, and the RF model established after second
derivative (D2) preprocessing had the best classification effect, the accuracy of both training set and test set could reach
100%. The successive projections algorithm (SPA) was further used to select 27 characteristic wavelengths for
modeling. The results showed that the multiplicative scatter correction (MSC)-RF model had the best discriminating
effect, the accuracy of training set was 98.8%, and the accuracy of test set was 98.3%. Conclusion The method
established in this study can demonstrate the rapid and non-destructive identification of samples from different major
producing areas of Zanthoxylum schinifolium, which provides a theoretical basis for the popularization and
application of hyperspectral imaging technology in food and medicine fields and the development of specialized
miniaturized instrument and equipment system.

KEY WORDS: hyperspectral imaging technology; Zanthoxylum schinifolium; origin identification; machine

learning; region of interest
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T AE P H AR A7 S R Tl RN 9 52 e i — 2P 3 3
ThEmg R, BRitig ek FIREHE D E Y
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Table 1 Informations of Zanthoxylum schinifolium samples
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Fig.2 Original and average spectral curves in the VNIR (a, b) and SWIR (c, d) bands of Zanthoxylum schinifolium from different regions
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Fig.3 PCA score plot of Zanthoxylum schinifolium from different regions
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R2 HRFENEBXEEBMA FRE S SOERRER (%)
Table 2 Selection of different regions of interest of samples and results of classification accuracy of discriminative model (%)
BB PR ‘ VNIR ‘/BzE’x“ | ‘ SWIR ‘/BZE’% | ‘ LB _
Pl S e Pl e Pl Mt
PLS-DA 89.6 83.3 93.3 91.7 96.3 95.0
FP RF 96.9 93.3 96.5 87.5 99.2 94.2
SVM 88.1 87.5 93.5 89.2 97.9 95.0
PLS-DA 87.7 88.3 89.8 90.0 94.8 92.5
FPA RF 90.0 83.5 90.6 86.7 95.2 87.2
SVM 81.3 70.8 87.1 85.0 94.8 90.8
PLS-DA 81.0 81.7 86.7 82.5 87.9 87.5
CP RF 80.4 68.5 86.9 75.6 90.4 75.2
SVM 66.7 60.0 80.6 80.8 90.6 83.3
R3 RS ERFIRER 5 SR RER (%)
Table 3 Results of sample pretreatment method and classification accuracy of discriminative model (%)
VNIR % Bt SWIR ik Bt A BL
Ir AR AL 3 Ty 9 . ; .
e Mt e e e Mt
IS e 89.6 83.3 90.8 87.5 96.3 95.0
MSC 90.2 92.5 91.9 90.8 97.5 95.8
PLS-DA D1 89.6 85.0 94.6 91.7 98.3 97.5
D2 88.8 88.3 82.9 70.8 93.1 90.0
SG i 87.9 833 90.2 87.5 96.5 95.0
SNV 90.4 93.3 91.7 91.7 97.7 95.8
JE e e 96.9 93.3 96.5 87.5 99.2 94.2
MSC 96.5 90.8 99.0 96.7 98.3 97.5
D1 99.6 98.5 99.4 95.8 99.8 98.9
RE D2 100.0 99.4 99.6 97.5 100.0 100.0
SG ~F-iff 95.0 92.5 96.7 88.3 99.0 94.2
SNV 96.7 90.8 99.2 97.5 98.8 97.5
Il K 88.1 87.5 93.5 89.2 97.9 95.0
MsSC 91.7 88.3 95.0 93.3 97.5 99.2
SVM D1 98.3 98.3 97.1 94.2 96.3 94.2
D2 98.3 98.3 97.7 92.5 95.8 91.7
SG it 86.7 84.2 93.1 89.2 96.9 95.0
SNV 99.4 99.2 99.6 97.5 99.6 99.2
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W, A7 Ho ) A [RS8 % X 2K 5] 100.0%, 8T
SNV-SVM R /A 4558, UiB] D2-RF #EAVAT LA 2T
TP 2SR, 38 T AL AURE 5 )7 iR 5
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Table 4 Model prediction results based on SPA feature bands (%)
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