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Al-Driven Technologies for Predicting Optical Link Fiber
Breakage and User Complaints in Home Broadband Networks
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Abstract:

To address high failure rates in PON lines and home networks, as well as lagging maintenance response, it proposes an Al-
powered intelligent optical network operation solution. By integrating multi-source data (performance metrics, alarms, and
user behavior) , a fiber interruption complaint prediction model is constructed. The solution employs DBSCAN clustering to
filter invalid alarms, quantifies user activity levels through cumulative distribution functions (CDF) , and implements region—
adaptive risk assessment using random forest (RF) algorithms. Post—deployment results show a 19% reduction in user
complaints and 80% accuracy in fiber interruption work orders, transforming fault handling from passive response to proactive
prevention, which significantly improves operational efficiency and user satisfaction, providing practical insights for intelligent
upgrades in optical access networks.
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