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[Abstract] Aiming at the prominent problems of frequent pests and diseases in Guangxi's subtropical
fruit—producing areas, poor timeliness of traditional manual monitoring, and lack of dynamism in yield
prediction, this paper systematically analyzes the core principles of Al vision (with convolutional neural
networks as the core) and digital twin technology, as well as their application logic in the agricultural field. A
three—stage closed—loop framework of "Al vision recognition — digital twin monitoring — yield prediction" is
proposed for characteristic fruits such as citrus and mango in Guangxi. This framework effectively addresses the
pain points of existing research, including insufficient regional specificity, lack of deep technological integration,
and weak synergy between monitoring and prediction. It aims to provide reliable theoretical support for

intelligent pest and disease control and accurate yield prediction of Guangxi fruits, thereby facilitating the digital

transformation and high—quality development of the regional fruit industry.
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