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[Abstract] In the realm of food inspection and testing, quantifying cultured microbial colonies serves as a crucial
indicator for issuing authoritative test reports. This study has developed an efficient, end—to—end computer vision
method for detecting microbial colonies based on deep learning. Initially, the research collected nearly 2000 colony
image samples, which were manually classified and labeled to form a large—scale training dataset. Subsequently, an
optimized YOLO—v7 model was constructed with enhancements primarily involving the addition of a small object
detection layer, the development of an image enhancement method containing labeled data, and the utilization of the
K—means method for optimizing anchor calculation. Finally, the model underwent training on a cloud server to
obtain optimal parameters and a colony vision detection management information system was developed, trialed in
enterprises, and evaluated for performance. The findings indicate that the mAP@.5 of the optimized model
experienced a 4.5% increase, with the average F1—score for all categories reaching 88.5% and the primary category
F1—score achieving 87.3%. This study offers a comprehensive solution for colony counting within the realm of food
inspection and testing, with potential seamless integration into market applications.
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