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Table 1 Spectral characteristic range of main processing quality indexes of grain and oil crops
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Fig.1 Portable quality monitoring spectrometer for grain and oil processing

30-31]



18 S SIS = T S 4 2025 4E45 2 )
2.3 HE&XERMENRS 2z . AT ROIE AT A R RE S 2N T AL

TERIIN T e rh, 25 R S AL A (A
VN N GRE SN R PO R A RS R S RPN
T LRI AR AL S A EE SR, J5URF AL

RS232HHY

{ﬁfﬁiH!ﬂiﬁ-l

U IRIAFAE 35 22 S, S B™ il i — S 4
), W0 2N A it 5 St S I M

u8 rec_data=0:

RI=0;

rec_data=SBUF; —

a=rec_data: -

- ! :  Auts
SBUF-=zec_data e

BEAR

VRS

WERE

B2 MEMIATRAEAMREELZLEERS

Fig.2 Visible/Near—infrared spectroscopy online monitoring system for grain and oil processing
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Fig.3 Grain and oil spectral data processing and big data platform™
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Fig4 Schematic diagram of quality control in grain and oil processing process
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Fig.5 Industrial application scenarios and overall intelligent processing solutions for grain and oil processing processes
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Status and Trends of Near—infrared Intelligent Detection Equipment for Quality Control
in Grain and Oil Processing

XU Bin', GAO Tianhui', WANG Hongping’, LIN Hao', CHENG Li*, CHEN Zhongwei'
(“School of Food and Biological Engineering, Jiangsu University, Zhenjiang 212013, Jiangsu
ZChina Grain Reserves Corporation Zhenjiang Grain and Oil Co., Lid, Zhenjiang 212006, Jiangsu
State Key Laboratory of Food Science and Resources, School of Food Science and Technology, Jiangnan University,
Wuxi 214122, Jiangsu)

Abstract As a core sector of the food industry, grain and oil processing urgently requires efficient and precise quality
detection technologies to drive its intelligent transformation. Visible/Near—infrared (Vis/NIR) spectroscopy, with its advan-
tages of rapid, non-destructive, and multi—parameter synchronous detection, has emerged as a pivotal tool for quality
monitoring in grain and oil processing. This paper systematically reviewed the latest advancements in NIR detection prin-
ciples, intelligent equipment development, and spectral data processing methodologies. At the hardware level, break-
throughs in miniaturization and anti—interference technologies had enabled portable and online monitoring devices to tran-
sition from laboratory research to industrial applications. Algorithmically, the integration of spectral preprocessing, variable
selection, and intelligent modeling had significantly enhanced detection accuracy and robustness. In practical applications,
the technology had been deployed across critical stages such as moisture regulation in grain processing chains and oxida-
tion monitoring during oil refining, driving a shift toward data—driven quality control. However, challenges persist, in-
cluding limited model generalization, weak adaptability to complex industrial environments, and the absence of standard-
ized systems. Future advancements demanded collaborative innovation in ‘algorithm—equipment—standard” systems through
deep transfer learning, multi-source information fusion, and edge computing technologies to achieve real-time quality reg-
ulation and intelligent upgrades across the entire grain and oil processing chain.

Keywords near—infrared spectroscopy; grain and oil processing; intelligent detection equipment; data processing; quality

monitoring; intelligent transformation



