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Multi-Modal Semantic Completion and Compression Method for
Vehicle Scenarios Based on Edge-Cloud Collaboration

YE Shitong
(School of Artificial Intelligence, Guangzhou Huashang College, Guangzhou 511300, China)

Abstract; To address occlusion completion and limited communication on urban roads, a multi-modal semantic comple-
tion and compression method for vehicle-road-cloud collaboration is proposed, which integrates cameras, radars, and an in-
ertial navigation system (INS) to achieve the first completion and only move up the compact latent representation, aggregate
the latent code of multiple vehicles on the roadside for the spatio-temporal alignment, generate and transmit the region guid-
ance vectors and occupancy/occlusion cues to relevant vehicles, and iterate the codebook and parameters based on the cloud
regional heatmap, which reduces upload overhead through the importance-driven regional code rate allocation, key frames
and differential messages, enhancing the shape and semantic quality of occluded regions via dual-head decoding and small-step
refinement. Experimental results demonstrate that compared to a strong baseline. the mloU _ occ index achieves an average
improvement of approximately 3% ~4% , exhibiting a slower average uplink overhead in complex scene segments, with an
end-to-end P95 latency of about 100 ms under typical bandwidth conditions, thereby meeting the real-time and bandwidth
constraints for vehicle-road collaboration deployment.

Keywords: semantic occupancy completion; vehicle-road-cloud collaboration; semantic compression; bandwidth adapta-

tion; end-to-end latency
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