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Abstract

With the rapid advancement of artificial intelligence (AI) technology and continuous upgrades in computer networks, their deep
integration is driving the transformation of network systems toward intelligent and automated operations. Networks have evolved
from mere data transmission channels into crucial platforms for intelligent algorithm execution and service innovation. This paper
explores the application mechanisms of Al in network architecture optimization, intelligent operations, cybersecurity, and economic
efficiency enhancement from the perspective of computer network technology innovation. The study constructs a logical framework
of “intelligent network—Dbusiness innovation—economic output” and validates it through case studies. Results demonstrate that Al-
driven network optimization can increase resource utilization by approximately 20% while reducing maintenance costs by 15%,
providing support for large-scale, refined, and differentiated network service competition. The paper proposes establishing an Al-
powered intelligent network management system, improving data-algorithm collaboration mechanisms, promoting the development
of smart network industry ecosystem, and achieving dual improvements in technological innovation and economic benefits.
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