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Abstract

Intelligent vehicular networks, which aim at enabling the driving-environment awareness, improving the
transportation safety systems, and supporting Quality of Service (QoS) networking services among moving
vehicles, are the cornerstone of the next-generation Intelligent Transportation Systems (ITS). High mobility of
vehicles and unreliable time-varying wireless channels make the implementation of intelligence and QoS
provisioning in vehicular networks significantly challenging. In this talk, we will address the key issues and
challenges, as well as the state-of-the-art theories and techniques for the intelligent vehicular networks. In
particular, we start with introducing the ITS techniques and their engineering applications, including DSRC,
IEEE 802.11p, and Wireless Access in Vehicular Environments (WAVE). We will then focus on the designs
and analyses of our newly proposed clustering-based multi-channel communications architecture that can
support not only public-safety message delivery, but also a wide range of future multimedia (e.g., video/audio)
and data (e.g., e-maps, road/vehicle traffic/weather information) applications. Our proposed scheme integrates
clustering with contention-free and/or contention-based medium access control (MAC) protocols. Specifically,
the elected cluster head vehicle functions as the coordinator to collect/deliver real-time safety messages within
its own cluster and forward the consolidated safety messages to the neighboring cluster heads. We also develop
the analytical model to characterize the transmission delay for the consolidated safety messages sent by the
cluster-head vehicles. Using this model, we derive the desirable contention-window size, which can best balance
the tradeoff between the delay of safety messages and the successful rate of delivering safety messages,
satisfying the diverse QoS requirements for intelligent vehicular networks.
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