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Abstract

Since Claude Shannon’s work on the capacity of point-to-point communication, how to characterize the
capacity of wireless networks is a long-standing open problem in information and communication
theory. In fact, even for the simple three -node relay channel and four-node interference channel, it still
remains partially unknown how the exact capacity is. Capacity of wireless networks is a fundamental
issue in both theoretic analysis and network design. Take ad hoc network, sensor network, and mesh
network, etc in large scale wireless networks for example. It remains a difficult problem to investigate
the corresponding capacity of such networks. In their seminar work published in 1T2000, Gupta and
Kumar propose an asymptotic analysis framework to study the capacity of large scale wireless networks.
Following this work, plenty of studies have been done to investigate the capacity of large scale
networks under different physical layer techniques and/or network layer assumptions, which all falls
into the category of scaling laws of network capacity.

In this presentation, we first investigate the unicast capacity of heterogeneous wireless network with
directional transmitting-receiving and delay constraint while the nodes are static. We obtain the closed-
form formula of the unicast capacity in order of magnitude under the framework of asymptotic analysis.
Then, we propose corresponding scheduling strategy and routing construction to achieve the capacity in
order of magnitude. In the second part of this talk, we will analyze the multicast capacity of vehicular
ad hoc network (VANET), while the vehicles adopt different mobility modes. The closed-form capacity
scaling results are also obtained. Moreover, we also analyze the relationship between the throughput
capacity and the system parameters, such as the number of base stations, the beam-width of directional
antenna and the delay constraint. We conclude that through the combination of infrastructure
transmission, directional transmitting-receiving and delay constraint, the throughput capacity could be
improved in large scale networks.
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