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Abstract

This paper presents a microscopic cell recognition system based on improved YOLOV7, aiming to meet the cell detection task in
medical image analysis, which usually faces the dual challenge of high precision and high efficiency. The development of efficient
cell recognition algorithms has important practical significance. In this study, we have made innovative improvements to the
YOLOvV7 model, using two key technologies: the partial convolution (PConv) and the Squeeze-and-Excitation (SE) mechanism. The
experimental results showed that the YOLOv7_ConvSE with the SE mechanism was better than the original YOLOvV7 in F1 Score
and mAP @ 0.5, increasing the F1 Score to 0.700, the precision rate to 0.840, and the recall rate also increased significantly, marking
the potential of the model in the cell recognition task. The YOLOv7 _ Pconv model shows the advantages of partial convolution in
computational efficiency, with a F1 Score of 0.659, which shows that optimization can be achieved in feature extraction, but still
insufficient in recall rate. The hybrid model YOLOv7 mix combining PConv and SE mechanism was balanced on all performance
indicators, with an F1 Score of 0.689, precision rate of 0.754, and recall rate improved to 0.636, which verified the effectiveness of
the combination of the two mechanisms.
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