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Abstract

To address the issues of long interpretation cycles, low accuracy, and poor efficiency in traditional manual food microbiological
testing, this study constructed and applied an artificial intelligence-assisted interpretation system. Through requirement analysis,
clear requirements were defined, and a hierarchical architecture and core modules were designed. Multi-channel data collection and
preprocessing were completed, and a convolutional neural network was optimized for image recognition. A combined interpretation
model of support vector machine and decision tree was constructed. After case verification and multi-dimensional evaluation by
enterprises and testing institutions, the system achieved a microbial identification accuracy rate of over 97% and a result judgment
accuracy rate of 98%. The detection cycle was significantly shortened, efficiency was significantly improved, and costs were reduced.
This system provides reliable technical support for food safety supervision and has broad prospects. At the same time, it points out
the deficiencies in data coverage and algorithm generalization, as well as future improvement directions.
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