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Abstract :

The integration of artificial intelligence with communication technology is driving the intelligent

transformation of networks. This research constructs a systematic framework encompassing technical

management and innovative practice paths. Optimized network protocols and deep channel modeling

based on machine learning break through the boundaries of traditional communication theories.

A distributed governance architecture supported by federated learning achieves secure cross—

domain data collaboration, while blockchain technology enhances device authentication credibility.

In intelligent operations and maintenance, the Transformer model increases the accuracy of DDoS

detection to 98.3%, and multi-agent reinforcement learning boosts spectrum reuse efficiency by 35%.

Addressing computational constraints and ethical risks, lightweight model compression, causal tracing

mechanisms, and explainable Al technologies are proposed to lay the groundwork for an integrated

sensing, computing, and communication paradigm in the 6G era.
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