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[ Abstract] This paper explores the integration of edge computing with Artificial Intelligence (AI) models to enhance
the capabilities of the Internet of Things (IoT) and. expand its application potential. However, challenges arise from
limitations in edge devices, including hardware resource ‘capacity, performance, and concerns related to security and
privacy. This study addresses the effective fusion of Al and edge computing by presenting a novel loT framework. This
framework improves data security by developing storage strategies for private and public data. Additionally, it enhances
model training and its practical applications at the edge through migration learning and incremental learning, thereby
enhancing collaboration in the cloud.environment. Concurrently, the framework achieves lightweight deployment of
models on the edge by implementing cloud compression and edge decompression techniques. Despite the constrained
hardware capabilities of edge devices, the proposed approach ensures high AT recognition accuracy and performance.
Experimental results demonstrate that the resource usage of edge-integrated Al model is less than 50% compared to
cloud-based models, with edge-based Al achieving an accuracy rate of up to 88%. Moreover, its training time is more
than five times faster than that of cloud-based models.
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Fig.10 Model accuracy and size test under different compression rates
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