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Fig.1 Al algorithms commonly used in food safety
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Advancements and Modern Applications of Artificial Intelligence in Ensuring Food Safety

Zuo Min"?, Ji Huizhuo'?, Su Lijun'?, Zhang Yuyu®’, Yan Wenjing'*, Zhang Qingchuan'*, Kong Jianlei'*
(National Engineering Research Center for Agri—Product Quality Traceability,
Beijing Technology and Business University, Beijing 100048
“School of Information, Beijing Wuzi University, Beijing 101126
School of Food and Health, Beijing Technology and Business University, Beijing 100048
“School of Computer and Artificial Intelligence, Beijing Technology and Business University, Beijing 100048)

Abstract Food safety is a critical national concern, essential for promoting robust socio—economic development and pro-
tecting human health. As the food industry undergoes rapid expansion and globalization intensifies at an unprecedented
pace, the issue of food safety has become an increasingly pressing concern. It has become a major issue that requires an
urgent global response. With rapid advancements in science and technology, emerging technologies, notably artificial in-
telligence  (Al), are increasingly being utilized in the field of food safety, showing substantial potential and significant
value. With its powerful data processing capability, accurate pattern recognition and predictive analytics, Al provides
strong technical support for the prediction and supervision of food safety issues, effectively improving the efficiency and
accuracy of food safety management. Artificial intelligence has facilitated the detection of food pathogens, assessment of
freshness, prediction of shelf life, identification of food adulteration, and issuance of food safety alerts. Therefore, this
review summarizes the research progress of Al in the field of food safety. Firstly, the study primarily introduces the ap-
plications of Al in the detection of food safety risk factors, with a particular focus on the detection of microbial contami-
nation in food. Furthermore, summarizes the applications of Al in the evaluation of food quality and safety, including the
identification of food adulteration, the prediction of shelf life and the verification of food label authenticity. Additionally,
the application of Al in food safety supervision is elaborated, including the development of an early warning system for
food safety and the enhancement of food safety traceability technology through intelligent solutions. Finally, the current
study discusses the current limitations of Al applications in the field of food safety and envisions future prospects, aiming
to provide support for safeguarding public health and promoting the healthy development of the food industry.

Keywords artificial intelligence; food safety detection; food safety supervision; food traceability; food adulteration



