F45 % A3 i

B/ SN
LASER TECHNOLOGY

Vol.45,No. 3

2021 4E5 H May,2021

51

XEHS: 1001-3806(2021)03-0303-04
ETIHERAEAERANZARBDRHE

Ak KER T R REA kTR AL
(L VLR HR2F BH2ERE , JO8) 2141222 TR R TOGH TR AP O, Jo8 2141223, V1R K¢ WM TR 24 B,
Jehs 214122)

WE: R TUER 3 4586 1T b i 4= D5 ORI AT PRE 2 A A5, RS T T T B S 12 AN ] it
FIAR I ORHEY 3 AR, X G B AT T AL o SR A o b (B T BT A G RIS AT I T R B B A
TR AT 2, Tl R T 4RI 8 AN 3 3 4Eue Jotilk B , X R4t J5 s i AT T R 20 hr. 45 R 3%
B, S A4 T AR BB BT A 3 8040 1 B Tk GE 1 95. 15% |, RERlf M A Y i B 1 4 50, (B2 A R B E AN S i o
BERE 2.5 VR IBIEEE 2, DR & FLAJORH 3 A BE i B & LR R B & FLASCR R ZLIR T Ok}, 2 Ef a5 21 83% L I
MR IRIE T 3 4EsEHbiEEs & o dr & ALUCEHIE T A 2 mT AT

R ik YR 23 4Eud il s o b s R HT

HmESKS, 0433.4 SHRERERS: A doi: 10. 7510/ jgjs. issn. 1001-3806. 2021. 03. 006

Classification of milk beverages based on 3-D fluorescence spectroscopy
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Abstract: In order to prove the effectiveness of 3-D fluorescence spectroscopy in the rapid classification of milk beverages
on the market, the 3-D fluorescence spectra of 12 different brands of milk beverages which were brought from the market were
collected and the spectral data were pretreated. The spectral data after pretreatment were classified by principal component
analysis (PCA), factor analysis, and cluster analysis. Through factor analysis, 8 factors representing 3-D fluorescence spectrum
data were extracted, and the data after dimension reduction were analyzed by clustering. The results showed that the cumulative
contribution rate of the first two principal components in PCA was 95.15% , which could reduce the dimension of spectral data
well, but the classification threshold was not easy to be determined. And by selecting 2. 5 as a threshold distance, these milk
beverages could be divided into formulated milk beverages, fermented milk beverages and lactobacillus beverages and the
classified accuracy can reach above 83% . This study verified the feasibility of 3-D fluorescence spectrum binding factor analysis
for classification of milk beverages.
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Fig. 1  3-D fluorescence spectra of two brands of milk beverages ( volume

fraction of milk beverages: 0.40)
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Fig.2 Emission spectra of 12 brands of milk beverages ( volume fraction of
milk beverages: 0.40)
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Fig.3 Principal component analysis scatter plots of 3-D fluorescence spec-

tra data of 12 brands of milk beverages
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Fig.4 Results of 3-D fluorescence spectrum analysis of 12 brands of milk
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