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Abstract

Ad hoc network is an autonomous system of mobile nodes which are
typically equipped with omni-directional antennas. Recently, ad hoc networks
using directional antennas have been proposed to improve the network
capacity. There has been studied to solve the deafness and the hidden and
exposed terminal problems in ad hoc medium access control (MAC) protocols
with directional antennas. In this thesis, we proposed ad hoc MAC protocols
using tones and directional antennas to improve the network capacity.

Deafness is a serious problem in ad hoc MAC protocols using directional
antennas as deafness increases the backoff duration and thus decreases
network throughput. A suitable MAC protocol must be used to improve the
network capacity. Current MAC protocols, such as the IEEE 802.11 standard
and etc, do not benefit when wusing directional .antennas, because these
protocols have been designed to exploit omni-directional antennas.

In this thesis, we proposed two Ad hoc MAC protocols using the deafness
table and the dual (start-and-stop) tone to mitigate the deafness problem in
directional antenna systems. The proposed MAC protocol using the deafness
table manages neighbor deafness nodes by receiving RTS and CTS and avoids
the increased backoff duration caused by a deafness node. The dual tone in the
proposed ad hoc MAC protocol is similar to the start and stop bits in
asynchronous serial communication. The first tone tells neighbor nodes about
the start of communication and the second tone indicates the end of
communication. Therefore, the proposed Ad hoc MAC protocol improves
network throughput by mitigating the deafness problem. The performance of
the proposed ad hoc MAC protocols is confirmed by computer simulations

using QualNet simulator ver 3.8.
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Table. 1. CBR 12 traffic 5-hop

CBR traffic 5 - Hop CBR traffic 5 - Hop
1 1> 31 7 1> 6
2 2> 32 8 7> 12
3 3 > 33 9 13 > 18
4 4 > 34 10 19 > 24
5 5> 35 11 25 2> 30
6 6 > 36 12 31 2> 36
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Proposed
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