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Abstract: As video applications rapidly advance toward intelligence and wireless capabilities, the open and dynamic
nature of wireless networks poses severe challenges for high-quality video transmission, making it difficult to meet

the stringent demands of low latency and high reliability required by critical applications such as digital security and
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industrial surveillance. To this end, this paper proposes a wireless video cross-layer transmission and bitrate adapta-

tion scheme based on joint network and service perception. First, a cross-layer transmission optimization mechanism

was designed to integrate wireless network congestion state awareness with video encoding control, achieving coordi-

nated scheduling of video transmission and network resources, significantly improving bandwidth utilization effi-

ciency; Secondly, an end-to-end bitrate adaptation method is proposed, which achieves collaborative bitrate adjust-

ment between the playback and device ends through full-link wireless state sensing and joint control of encoding/de-

coding parameters, ensuring smooth video playback. The experimental results demonstrate that this solution effec-

tively enhances the real-time performance and stability of video transmission in dynamic wireless environments, mak-

ing it well-suited for high-demand intelligent service scenarios under the current trend of transitioning from wired to

emerging wireless transmission technologies like 5G and Wi-Fi 6.

Key words: Wireless video transmission, Cross-layer transmission optimization, Bitrate adaptation
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