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Abstract : This study focuses on the intelligent transformation path driven by the integration of artificial intelligence
(Al) and the Internet of Things (IoT). Under the policy framework of the 14th Five-Year Plan for
Digital Economy Development (2021), it analyzes the optimization mechanisms of core technologies
such as edge intelligence and federated learning in enhancing perception—-decision closed-loop
systems. Hierarchical architectures and lightweight model designs achieve a 40%-60% reduction in
system latency, 7-12 percentage point improvements in diagnostic accuracy, and privacy leakage
risks controlled below 1.4% in smart manufacturing, intelligent transportation, and remote healthcare
scenarios. However, edge computing bottlenecks and cross—-scenario generalization limitations hinder
large—scale applications. Future advancements in 6G communication and quantum computing are
expected to overcome real-time and security challenges, driving loT toward autonomous decision—
making and high energy efficiency.
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