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In recent years, wireless multi hop networks such as ad hoc networks, sensor
networks, and vehicular networks have been very important subject for research. In
Mobile Ad hoc Network (MANET), because of their characteristics such as the




mobility and energy saving, new routing protocols and algorithms are needed. Also,
the implemented routing protocols should be evaluated in real environment in order
to be used in real applications of MANETSs. In this paper, we implemented a MANET
testbed and we evaluated its performance in in-door and out-door scenarios. We found
that the routing algorithm is very complex in wireless multi hop networks and most
of the implemented protocols use for route control the neighbor nodes information. In
MANET networks different from other networks, the nodes do not know the network
information in advance and also the topology of the network can be changed anytime
based on node movement.

In order to deal with these problems, we implement MANET testbed and a
simulation system. We investigate many MANETS’s problems and discuss how to
solve them. We test the effectiveness of optimized routing algorithms considering the
network topology. We investigate the effect of node movement on routing protocols
and the network throughput. Also, we show application tool for easy use of the
implemented MANET testbed.

The contribution of our work is as follows. We present the implementation and
evaluation of our testbed considering mobility and topology changing in indoor and
outdoor scenarios using OLSR and B.A.T.M.A.N. protocols. We proposed and
implemented a nonparametric hypothesis test called Kruskal-Wallis test for scalable
evaluation of MANET experiments. Moreover, we investigate the effect of routing
protocols parameters considering node movement. We assess the performance of our
testbed in terms of throughput, round trip time, jitter and packet loss.

The results of our research work will be very important for the standardization of
MANET routing protocols in real environment. Our testbed different from other
works considers various topologies and protocols. We also consider the interaction
between routing protocols and MAC protocols. Furthermore, we show that the
implemented GUI tool makes easy to use the implemented MANET testbed. The
results of this work can be very useful for sensor networks and vehicular networks.

The organization of this thesis is as follows. In the first Chapter, we present the
background, motivation, and structure of the thesis. In the second Chapter, we
introduce the related work. In the third Chapter, we give a brief introduction of
wireless networks. In the forth Chapter, we present our testbed design,
implementation software and statistical test tool. From fifth to ninth Chapters, we
present the experimental evaluation of our MANET testbed for different scenarios.
Finally, in tenth Chapter, we give the conclusions and future work.
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