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Abstract
Information exchanges play a vital role in enabling autonomous driving by overcoming the limitation of
perception and decision of a single autonomous vehicle. For assuring safety, facilitating regulations, and
enhancing intelligent decisions, it is critical to enable a detailed global view of mapping data (that describes
the road environments and roadside objects) to be synchronized and exchanged dynamically among
autonomous vehicles, roadside infrastructure, and traffic control center. Central to autonomous driving is the
mapping data in form of 3D point cloud that is commonly utilized by LIDAR (laser-based) perception
systems, which can accurately represent physical objects in 3D space, but usually takes up a large volume of
data. Therefore, the efficiency of 3D point cloud mapping data dissemination is crucial to practical
realization of autonomous driving. In this paper, we present 3D-MADS, an efficient information
dissemination system of 3D point cloud mapping data for autonomous vehicles, roadside units and a
mapping data repository, considering heterogeneous transmission options, such as cellular network unicast
and short-range local broadcast transmissions. We provide a system of solutions to optimize the performance
of 3D point cloud mapping data dissemination, including hashing 3D point cloud data by Bloom filters,
index coding at roadside units, and opportunistic scheduling of heterogeneous transmissions. We empirically
evaluated our system using real-world mobility data traces of vehicles and 3D point cloud data of city streets.
We also implemented our system in a multi-robotic vehicle testbed for practical evaluation.
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