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Abstract

The mobile Ad-hoc networks (MANET) had found their way into many
industrial and military applications. The benefits of taking care by solving
the problems that confront this type of networks. Despite the existence of
many ways to improve reaching better results it does not consider a perfect
solution for all network problems, and especially in those applications
which work in real time. This thesis targeted the most prominent problems
for the MANET networks for the applications which work in real time, then
some solutions were suggested to preserve the network's stability. Some
other different network protocols (GRP, OLSR, AODV) had been compared
to choose the most suitable protocol that work's with efficiency and the least
timing delay. The results have shown a delay in the network increases when
the size of the network is increased and the averages of GRP protocol are
the least regarding the time delays. GRP protocol has been enhanced by
minimizing the timing delay occurred on the network. An algorithm SGRP
were suggested to work by, with comparing the SGRP protocol with the
original GRP protocol for a working scenario in a battle environment to
transfer information between soldiers in the real time, and by performing the
measurements for MANET network which includes: time delay, packet
dropping, total traffic received and throughput, it had been noticed that the
average time delay and packet dropping was small but the throughput was
acceptable while working with SGRP algorithm protocol comparing to the
work with the GRP algorithm. A network control system was suggested that
works by the principle of co-simulation by using the TRUETIME toolbox to
study the impact of putting wireless networks in the control systems. It had
been noticed that the time delay due to transmitting and receiving processes
between the Plant and Controller that negative effect on the system's
responding. As well as studying the impact of the existence of intermediate
nodes during the transmission, and by increasing the number of nodes (2, 5,
15, 20) the system's stability minimizes until it reaches instability which
comes back to the large interferences with the other nodes. From
compensating the delays which are resulted from the network, the system's
performing problems appear. When the time delays resulted from the
existence of the network were greater than the sample time, the system
became unstable. Such problems are over came from choosing a PD
controller, which has proportional and differential parameters that is suitable
for the system's work, and to prevent it from reaching the instability, the
system was chosen for different sample times from 0.009 to 1 second. It was
noticed that when using small sample times the system's response become
better, and the best respond achieved was when the sample time equal to
0.01 second.
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