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Abstract

With the widespread adoption of smart home technologies, the proliferation of ultra-high-definition video streaming services, and the
implementation of various online office solutions for government and enterprise sectors, the broadband data traffic demand among
urban and rural residents has entered a period of rapid growth. Currently, a large number of existing radio and television broadband
networks face common practical challenges, such as insufficient bandwidth reservation, relatively high optical fiber transmission loss,
and rigid traffic scheduling mechanisms. Traditional expansion methods within the industry often rely solely on increasing backend
bandwidth without addressing the core weaknesses of physical links and network architecture, thus failing to resolve recurring issues
such as drastic drops in network speed during evening peak hours, data packet loss, and failure of terminal devices to meet required
speeds. Drawing upon field renovation experience and operational testing data from county-level radio and television networks, this
paper identifies the actual deficiencies at the network architecture, hardware equipment, and resource allocation levels, and proposes
an optimization framework based on four key dimensions: architectural simplification, link quality enhancement, hardware iteration,
and intelligent scheduling.
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