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Data fusion strategy scheme
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Table 1  Characteristics and examples of four data layer fusion methods
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Table 2 Seven variable selection and feature extraction methods and their characteristics

Jiik A B T A

PCA (Principal Component Analysis)
UVE ( Uninformative Variable Elimination)

iPLS (Interval PLS)

CARS ( Competitive Adaptive
Reweighted Sampling)

SPA (Successive Projection Algorithm)

K. Pearson, 1901
V. Centner, 1996

L. Norgaard , 200037
H. D. Li, 2009"**

M. C. U. Aratijo, 20017

AT LA AR Rl 2 ,@X#%ﬁl%}%é%ﬁ*ﬁﬂ‘éﬁ 4
R , AT RE S BURRIE (S B 2R
AT LU RO R TC {5 B S B ) S0, (L BRI A A
Wﬁ%@!ﬁéﬁ%xﬁfé%,ﬁﬁﬁ%ﬁﬁ BOREAR
BEPE TN 1 )7 AR R 22 B (IR i) Pl BEIX 0], (H AT g 2%
FR— L BA R R B
SRR AE AR B | OGRS E PRI

g/ M2 FARZNE 7 B X R 9 FE fHiH5
R, A J FEA KA

SA (Simulated Annealing) N. Metropolis, 1953 LR ) %%g%%ﬁg&;@gﬁ LA RZ,
ULDA (Uncorrelated Linear 7. Jin. 20010411 A BRRIE SR IS B SRl — 1R I B T AR

Discriminant Analysis)

5 1k AR 2 ] B A

%3 4FFA

R SRR Bk G Tr ik B A

Table 3 Four common decision methods and their characteristics

Jitk J

5

DL H ) FHRE R
BRI 4 25 RIS | R

T e A S
B 2 el B fY v Rf

i 2R B TR 2,
AL

S A DRI BE 5 R
HUBT SR DR BN S A AN R
i SR R A T 1 (AR AR
s ] P A R R 5 i

%L#ﬁ&;ﬁiﬁ?iﬂ
GES

TERYE R AR TR 5T AR R R, H BT %
Xﬁ%ifﬁm*ﬁﬁﬁﬁﬁ MK

REAS AT RCR 5 A [RDR U Bt (5 B, H 5 2 24
i, L B M 1 JE pR L

REAE AL HR AT Z ) A 2 PO % M i 4 B, (LR 24
A PR R 8 X RS o KA 5 e

REAS A AR R — AR R AR 22 | T B BT P 5L
HH?U I Z BRI 2 S BOT R R R R




FHM,F B A RS AR R mE L LA PR G R R R .55

KA RS FRIERRE R AR R L SR b S AR

Table 4 Tggypical application of data fusion in authenticity identification of edible oil in five years
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Research and application progress of data fusion strategy
in authenticity identification of edible oil

LI Yankun'?,ZHANG Wei' ,LIU Yanling'
1. Department of Environmental Science and Engineering , North China Electric Power University , Baoding 071003, China ;
2. Hebet Key Laboratory of Power Plant Flue Gas Multi-Pollutants Control ,North China Electric Power University ,
Baoding 071003, China

Abstract: An overview of data fusion strategies based on spectroscopy, mass spectrometry, chromatography and other
detection technologies and their current research and application in authenticity identification of edible oils was pres-
ented, pointing out that: at present, detection technologies widely used for authenticity identification of edible oils
including spectroscopy, chromatography, mass spectrometry and electronic sensors. However, a single detection tech-
nique often focused only on a specific data or index, which could not fully eliminate the superposition effect, baseline
drift and noise when the ingredients contained in edible oils were more complex. Data fusion strategies were catego-
rized into three types: data layer fusion, feature layer fusion and decision layer fusion. Combined with chemometrics
methods, the data obtained by different detection technologies could be integrated to obtain and extract richer data
feature information, thus improving the authenticity identification of edible oils. Data fusion between various novel
detection technologies, or between new and traditional spectroscopy, mass spectrometry, chromatography and other
detection technologies, which could quickly and accurately achieved the identification of adulteration of edible oils,
variety classification and origin traceability. In the future, in-depth research could be carried out on the improvement
of the existing analytical methods, the development of new fusion algorithms combined with deep learning algorithms,
and the introduction of cloud computing to improve real-time edible oil identification, so as to promote the develop-
ment of data fusion strategy in the field of edible oil authenticity identification.

Key words :data fusion ;edible oil ;authenticity identification ;testing technology ; chemometrics
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