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Research on qualitative analysis of vinegar by using near-infrared

spectroscopy combined with SOM and SVM
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Abstract: Near-infrared spectroscopy (NIRS) combined with two dis-

41 9F & 3% (near-infrared spectroscopy, NIRS) %

criminative analysis methods including self-organization mapping
(SOM) and support vector machine (SVM) were used for discrimi-
nant analysis of vinegar with different production year and brand.
Continuous wavelet transform (CWT) was adopted for spectra pre-
processing. Principal component analysis (PCA) was used for spectra
dimension reduction and space distribution analysis. The results
shown that CWT can effective eliminate spectra translation error.

PCA can greatly reduce characteristic spectrum variables and improve

modeling efficiency. For identification of vinegar with different pro-
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duction year, the CWT-PCA-SOM method can get 97.37% correct
recognition rate (CRR), and the CWT-PCA-SVM method can get
100% CRR. For identification of vinegar brand, the CWT-PCA-SOM
and CWT-PCA-SVM methods can obtain 100% CRR. Near-infrared
spectroscopy combined with CWT-PCA-SOM and CWT-PCA-SVM
methods can both obtain better analysis results for identification of
vinegar with different production year and brand, and this method
has good application prospect.

Keywords: self-organization mapping; support vector machine; vine-
gar; near-infrared spectroscopy ( NIRS); correct recognition rate

(CRR)
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Figure 2 Distribution of the three principal components for vinegar samples
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vinegar samples
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Figure 4 Distribution of the three principal components for CWT spectra of vinegar samples
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Table 1 Recognition results of different production year of vinegar based on SOM method
P PCA WT—PCA
BEIE #2290 W 28 5T KPR/ % L E=STH MLz WK/ %
2012 4 {4 812 14 15} {47} {3478} {4 8}
2013 4 (367111415} {612} 63.1% {71112 15 16} {412 15} 97.37
2014 4F (12591013 16) {1013 14 16} (1235691013} {235}
*2 SOMAFEMEEEMARERBIIRANESR
Table 2 Recognition results of different brand of vinegar based on SOM method
o PCA WT-—PCA
HIE &M 450 A <R EZSTH WA/ % KIESEM 25T ML LI AR/ %
= {123567810 (236781011 (1234567891011
8T A {1314 15 16}
11 12 13 14 15} 12 13 14} 89.58 12} 100
HE {4913 1516} {4 9131516} (2346789101112} (13141516}
F3 SVMAFEMNAEBEEMAESRERBIAGNER
Table 3 Recognition results of different indexes of vinegar based on SVM method
. He 7 ARy it
P8 - - - -
Akl /s BEIE/ Y MR/ Y kRt /s BRI/ Y KR AR/ %
Full spectrum 1599.64 100 68.42 2 026.40 100 100
PCA 87.83 100 68.42 70.55 100 100
CWT-PCA 85.67 100 100.00 72.95 100 100
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