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Implementation and Evaluation of a MANET Testbed: Performance Evaluation of
OLSR Protocol in Indoor and Outdoor Environments
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Recently, there is a lot of research on Mobile Ad hoc NETetworks (MANETSs), which are a
good approach to cover the rural areas. In the near future, we will see many applications and
real implementation of MANETSs in Intelligent Transport Systems (ITS), construction sites
and factories, farms, merchandise warehouses and ports. Also, MANETs will be combined
with many other wireless networks such as Wireless Sensor Networks and Vehicle-to-Vehicle
(V2V) networks considering their multi-hop communication characteristic. Presently, for the
standardization of MANETSs, the research is concentrated in three directions: testbeds,




emulators and simulators.

The most important parameters for the evaluation of MANETSs are the throughput, routing
efficiency, security and energy consumption. In this research, we implemented a MANET
testbed using Note PCs and carried out many experiments for fixed and mobile nodes to
evaluate the performance of OLSR protocols for different parameters and scenarios.

In this thesis, we considered two scenarios when all nodes are in stationary state and some
intermediate nodes move. We carried out many experiments to investigate the effect of the
node movement by comparing both scenarios. By the experimental results, we found that
when using the same frequency the throughput is decreased in the indoor stairs environment,
so the allocation of intermediate nodes in each floor is very important. Also, we found that
the low-power radio waves of MANET terminals in outdoor stairs environment cause the
instability communication problem. In addition, by changing the interval time and validity
time of Hello packets of OLSR routing protocol we clarified the problems of the throughput
change. Then, considering two types of ETX algorithm, we investigated and clarified the
unstable state of the communication between nodes.

In our previous work, we did not consider the effect of wave propagation model. In this
research, we implement a MANET testbed by considering different topologies and the wave
propagation model and propose a new trade-off method. In our work, different from other
approaches, we consider the interaction between routing and MAC protocols. We measured
also the channel utilization in order to reduce the influence from other devices in a real
environment. The results of this work are very useful for other techniques that use the
multi-hop approach. We believe that the results of this study will contribute to the
standardization of MANET protocols.

The structure of the thesis is as follows. In Chapter 1 is introduced the research background,
the research purpose and thesis structure. In Chapter 2 are presented the wireless networks
technologies. In Chapter 3 are described MANET technologies and applications. In Chapter 4
is given a detailed description of MANET routing protocols. In Chapter 5 is presented the
testbed design and implementation and are shown the experiments scenarios. In Chapter 6
are shown experimental results. Finally, in Chapter 7 are presented the conclusions and future
work.
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