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Research on technological breakthrough and industrialization
development of artificial intelligence in rapid food safety
detection
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Abstract

Food safety has remained a critical global public health concern. With population growth, economic expansion, and accelerated
globalization of trade, food safety challenges have grown increasingly complex. Traditional detection methods—characterized
by high costs, time-consuming processes, and operational complexities—can no longer meet the demands for rapid food safety
verification. The rapid advancement of artificial intelligence (Al) technology has introduced innovative solutions to this challenge.
Notably, Al applications in areas like image recognition, machine learning, and deep learning have achieved significant breakthroughs
in rapid food safety testing. Through rapid analysis, real-time monitoring, and automated decision-making of food samples, Al not
only enhances detection efficiency and accuracy but also makes food safety inspections smarter and more convenient. This paper
examines technological breakthroughs in Al-based rapid food safety testing, discusses current industrial applications and challenges,
and proposes future development trends and recommendations. Research indicates that while Al holds vast potential for rapid food
safety detection, it faces challenges including technical standardization and data privacy protection, which urgently require industry
collaboration to promote its maturation and widespread adoption.
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