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A Method for Distributed Computaion of Semi-optimal
Multicast Tree for Efficient Video Distribution in MANET

EnicHr TAKASHIMA,! YOSHIHIRO MURATA,t NAOKI SHIBATA,
KEericar YAsumoTOr and MINORU ITOt

In order to realize multi-media streaming in mobile ad hoc network (MANET), a number of
studies on dynamically constructing a multicast tree which satisfies multiple QoS restrictions
such as bandwidth and delay, have been proposed. For construction of a multicast tree on
MANET, it is desirable to take into account optimality of the tree in terms of communica-
tion stability, power consumption and so on. The problem to calculate an optimal multicast
tree is known to be NP-hard. So, some existing studies propose algorithms based on genetic
algorithms (GAs) to find a semi-optimal tree in practical time. However, since these existing
methods adopt centralized mechanisms, they cannot be applied to large MANETSs due to both
communication and computation costs. In this paper, we propose a new method for MANET
to dynamically construct a semi-optimal multicast tree which satisfies given QoS restrictions,
for a given objective (e.g., communication stability and power consumption), by utilizing dis-
tributed computation of the tree based on GAs. In order to increase scalability, our proposed
method constructs multiple clusters in MANET, and calculates a tree spanning all clusters
and paths spanning nodes in each cluster by executing GA in some nodes selected in MANET.
A multicast tree is constructed by grafting paths of all clusters on inter-cluster tree. Through
experiments using network simulator, we confirmed that our method outperforms AQM (Ad
Hoc Quality of Service Multicast Routing) in some objectives.
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Table 1 Computation time of tree in a cluster.
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02 100000000000000000
Table 2 Required control traffic per node (Bytes).
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