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Abstract

With the exponential expansion of communication network scale and the complexity of its architecture, the traditional operation
and maintenance paradigm has failed to meet the requirements for high reliability and efficiency of the full life cycle management
of communication automation equipment. This paper focuses on the application practice of intelligent operation and maintenance
technology in the entire process of planning, deployment, operation and decommissioning of communication automation equipment,
relying on the integrated application of cutting-edge technologies such as big data analysis, machine learning algorithms and digital
twin. It builds an intelligent operation and maintenance management system covering equipment health status assessment, fault early
warning prediction, precise root cause localization and dynamic optimization of resources, and explains the specific implementation
path and application effects of intelligent operation and maintenance technology. The measured data show that after the deployment
of intelligent operation and maintenance technology, the accuracy of core network equipment fault prediction has been improved,
the average fault handling time has been reduced, and the energy utilization efficiency of the equipment has been optimized. This
research confirms that intelligent operation and maintenance technology is the core technical support for achieving lean management
of communication automation equipment and ensuring the continuous and stable operation of communication networks.
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