514 % 455 W el TR Vol. 14 No. 5
2023 4E3 H Journal of Food Safety and Quality Mar. , 2023

Fukir’, Sid s, RHk, KEW, & &
AR CRFRFE N L EE=EE, LAt 100048)

 OE: BR R E R LD EOR S A 5 TR A ) R E AN R AT R . R R
AR BV S BORANE . PERE . R SR AE R 2 T AER 55 AU AR R LLANERE, 28 B
WAL PR | = A3 BT BN S5 i 20 B ADARAE i e, WA 3L F 93 i 2% ~J & 45 (broad learning system, BLS)AY 34}
FEHB PR AR GER R ZICHU R IEM Savitzky-Golay JEY AOTRAL BESUR et 5 AL BRAH L,
HETIRIE R 14.55%, TR HIREEORT 38, BUNSCR AR o RIS . BioE 2% L SRR AR R At ™
4 2= AR, MR AR E] 100.00%, XEFEANE 7 28 i ], HERGRIAE] 81.81%, MIFIZAMHT, HX
FREEALITEXT L, 4 287 MR, BLS J5 i e 3 SRR AL 205 9.10%, 7 28 iU, Wi i 440
[l & AWIRIZHMEET BLS 19575 T LU SEI RSN Ry 7 H i), Ak ™ bR O A T S %
KEA: Uiky; iR IRLLAMGIEROR, R T SRR R

Origin identification of foreign milk powder using near-infrared spectroscopy
technology coupled with broad learning system

QIAO1J i-Hong*, YUAN Xi-Yan, WU Jing-Zhu, ZHANG Hui-Yan, YU Le

(College of Artificial Intelligence, Beijing Technology and Business University, Beijing 100048, China)

ABSTRACT: Objective To identify the foreign milk powder’s geographical origin by Fourier transform near-infrared
spectroscopy technology coupled with broad learning system. Methods The near infrared spectra of 55 milk powder
samples from 7 countries including the Netherlands, New Zealand, Australia, Germany, France, Britain and Ireland
were collected. After preprocessing, dimensionality reducing by principal component analysis and feature
screening, the data were used as the input of broad learning system (BLS) to establish a fast origin recognition
model. Results The preprocessing effects of multivariate scattering correction with Savitzky-Golay filter was the
best, and the accuracy was 14.55% higher than that without pretreatment. When the number of principal
component analysis features was greater than 38, and the recognition effect was the most stable. For the
identification of 4 geographical origins in the Netherlands, New Zealand, Australia and other European origin, the
test accuracy was 100.00%, and the recognition accuracy of 7 geographical origins was 81.81%. Under the same

conditions, compared with support vector machine, the accuracy of BLS method was 9.10% higher than that of

ESWE: EZKHE SR & T H(2018YFD0101004-03)

Fund: Supported by the National Key Research and Development Program of China (2018YFD0101004-03)

HEIEEE: Traker, WL, BIZER, ERUIFIT 0N E RERIEOR S8R B . E-mail: qiaojh@btbu.edu.cn

*Corresponding author: QIAO Ji-Hong, Ph.D, Associate Professor, College of Artificial Intelligence, Beijing Technology and Business University,
Beijing 100048, China. E-mail: qiaojh@btbu.edu.cn



10 B dn 2 4 R R I A 4R

F 14

standard normal variate transform method for 4 types of origins recognition, and the accuracy of 7 types of origin

recognition was the same. Conclusion The proposed method based on BLS can better realize the origin recognition

of the foreign milk powder. It provides a new idea for the fast origin recognition of milk powder.

KEY WORDS: milk powder; origin identification; near-infrared spectroscopy; principal component analysis; broad

learning system
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