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Application of Artificial Intelligence in Food Safety
Testing—Image Recognition and Component Analysis
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Abstract

The deep integration of artificial intelligence (Al) and big data technologies provides efficient solutions for food safety testing,
with image recognition and component analysis being the core application areas. This paper systematically reviews the technical
framework of Al in image recognition and component analysis for food safety testing, summarises its application progress in
scenarios such as food defect detection, adulteration identification, and quality grading, and addresses current challenges such as
the lack of data standardisation, model generalisation capability, and poor edge computing adaptability. Combined with big data
technologies, it explores development trends such as integrated regulation of Al, Internet of Things, and blockchain, lightweight
model deployment, and federated learning for privacy protection, providing a reference for the integration and application of Al and
big data in the field of food safety testing and academic research.
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