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Description

Mobile Ad hoc Networks (MANETs) are composed of mobile devices or
nodes, providing communication interfaces like Wi-Fi and/or Bluetooth, which
spontaneously communicate each other without any previous existing infras-
tructure. Those networks present an heterogenous and dynamically changing
topology, conditioned by users mobility and radio-waves propagation physics[1].

In many of those networks, nodes appear to group in subgraphs where the
density of internal connections is larger than the connection with the rest of
the nodes, forming what is called a community structure[2]. Community
structure detection is known to be an NP-hard problem[3].

As ad-hoc networks rely on node cooperation to operate, selfish nodes should
be avoided, and communication should rely on a trusted subgraph to achieve
a given quality of service level. This can be done using spanning trees for
reliable communication. Such logical structures can be created using the DA-
GRS algorithm[4].

Today, no analysis exists on the correlation of the trusted spanning tree
structure created by DA-GRS and underlying topological properties like the
presence of community structure in a given network. Those results can be
valuable to consider spanning trees as an alternative to existing approaches
to the community detection problem[5][6][7][8], or be used for more efficient
spanning tree management in DA-GRS.

Objectives

• Study the relation between logical structures constructed by spanning
trees algorithms (like DA-GRS) and topological network community struc-
tures. This analysis will be based on networks with well-known commu-
nity structures and existing implementation of DA-GRS.
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• Based on the previous analysis, metrics used to assess community de-
tection algorithms (such as modularity), and the introduction of a cost
function in DA-GRS, optimize the matching between community struc-
tures and trusted spanning tree construction.
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