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Abstract

To improve the accuracy and efficiency of litchi recognition, high-definition cameras were used to capture litchi images at different
focal lengths and angles, and the litchi images were preprocessed using bilateral filtering and isotropic filtering. The YOLOv8 model
was improved by optimizing the backbone network, neck network, head network, and loss function, and a lightweight litchi detection
and segmentation model based on YOLOvS-Seg multi-structure optimization was built. The results show that the recognition
accuracy of the lightweight litchi detection and segmentation model based on YOLOvS8-Seg multi-structure optimization has been
improved compared to the original model, the detection time of a single image has been reduced compared to the original model, and
the memory usage of the model has also been reduced compared to the original model. The improved YOLOvVS lightweight litchi
detection model can ensure the accuracy of litchi recognition while also ensuring the speed of litchi recognition, and can be deployed
on edge device.
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