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Research on vinegar brand traceability based on near infrared spectrum

technology combined with support vector machine

U

LIU Jing*

B ARP

GUAN Xiao®

YI Cui-ping®

(1. BiER RSP EE LY, B 20130652, R T R¥PESSHEMSEM¥E, L 200093;

3. KU LR 5EY LY. WM KT

410114)

(1. College of Information Engineering ,» Shanghai Maritime University, Shanghai 201306, China;

2. School of Medical Instrument and Food Engineering . University of Shanghai for Science and

Technology, Shanghai 200093, China; 3. School of Chemistry and Biology Engineering , Changsha

University of Science and Technology . Changsha, Hunan 410114, China)

FEE AT S0 AL 2 51 0 3 3K 3T R R B S iR b AT Be ik R
B, METHERT A BRI 4 AR E 152 0 £
AR A6 R B e R SR E A8 A 4 S St R 2R
45 KE H 3 BEAT % U4 AR OB (multip, licative scatter cor-
rertion, MSC) F 4 22 , &+ FA 4L 22 & 69 4 3% K & A A £ R o9 %
#r ik (principal component analysis, PCA) #t 47 & £ 4 47, &
FERFSORTTARFLARIRSBRE A X HFAEIM
(support vector machine, SVM) & 3 F o] A2 A, 1% I A& 49
SVM 4% & 4 . 5+ #| /A & F B 4K 4 3 % (particle swarm opti-
mization, PSO) ALK& A e, 28 R R 9 i 2o sh i K
o X HF BT A BSR4 R E A T8 1000,
KW IR TR ATk AR @ E M T HR
A0Sk s S M R

Abstract: Presented a fast and non-destructive method for the dis-
crimination of vinegar brands by near-infrared spectroscopy technolo-
gy. One hundred and fifty-two representative samples of vinegar in-
cluding Bao Ning, East Lake, Heng Shun, Zhenjiang were collected
from market. Multiplicative Scatter Correction (MSC) was used to
handle the original near infrared spectrum (NIR) data and Principal
Component Analysis (PCA) was used to process the spectral data af-
ter pretreatment according to the accumulative contribution rate of
principal components to select principal components. Support Vector

Machine (SVM) was then applied to build the brand traceability
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model with proper kernel function. Particle Swarm Optimization was
applied to optimize the parameters of the model. The experiments in-
dicated that the method combing near infrared spectroscopy with sup-
port vector machine could classify the vinegar brand with 100 % accu-
racy.
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support vector machine; particle swarm optimization; brand tracea-

bility
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Figure 1
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Figure 2 Spectral after MSC pretreatment
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Table 1 The cumulative contribution of principal

components

FM4  PCl PC2 PC3 PC4 PC5 PC6 PC7 PC8
TigkF,/ % 74.35 87.31 94.60 98. 14 98. 35 98.49 98. 60 98. 70
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Table 2 The comparison of different kernel functions

SR Y R AL AR/ %
Linear 71.05
Polynomial 44,74
Radial basis function 84,21
Sigmoid 50. 00
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Figure 3 Fitness curve of PSO algorithm
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