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Abstract 

Recent advances in user devices and computer vision techniques have significantly increased daily 
multimedia consumption. Adaptive bitrate streaming methods like Dynamic Adaptive Streaming over 
HTTP (DASH) have been widely used to deliver multimedia content in time-varying network conditions 
by pre-encoding videos at multiple bitrates. However, these approaches depend on client feedback, which 
is often inaccurate due to the nature of time-varying bandwidth, leading to under-utilization of the 
network from conservative bitrate selection or overshooting of delay from excessive bandwidth 
degradation. This paper introduces Runtime eXtra Compression (RXC), a framework designed to 
dynamically compress multimedia content during delivery. RXC employs a Dynamic Multi-level 
AutoEncoder (DMAE), which provides multiple levels of compression and allows real-time adaptation 
based on network conditions. By distributing computation across the network and compressing content 
at bottleneck routers, RXC enhances bandwidth utilization, ensuring timely delivery of time-critical 
content and improving content quality. The paper presents the structure and training of the DMAE model, 
develops the Dynamic Compression Control (DCC) algorithm for real-time bitrate adjustment, and 
demonstrates through simulations that RXC improves delay performance substantially. 
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