ALY 5K

%

¥ % (Tao Yang)

FALDL R

Wt (%)

ERVAE RS

() #2375

FARGFEHH

P2 24320 H

ity SCH H

Mmoo YRy NT— 3D dDT I 2L —3 g 0 AT LDOELE

SR
(AR E 7o 2T

m
&

Implementation of a Simulation System for Evaluation of
Wireless Sensor Networks
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In recent years, technological advances have lead to the emergence of distributed Wireless
Sensor Networks (WSNs) which are capable of observing the physical world, processing the data,
making decisions based on the observations and performing
appropriate actions. These networks can be an integral part of systems such as battlefield,




surveillance and microclimate control in buildings, nuclear, biological and chemical attack
detection, home automation and environ mental monitoring. In WSNs, the phenomena of sensing
and acting are performed by sensors and the data are sent to the sink node which has more
capability than sensor nodes, thus can collect and process the collected data. Most of the sensor
energy is spend when the sensor node transmits and receives the data. Because the battery of the
sensor node is very small, the energy is very small. In order to enhance the lifetime of the WSN, it
is very important to save the energy of sensor nodes.

The WSNs have different kind of applications in real environment. However, in most of the
previous works, for the evaluation of sensor networks only conventional radio models were
considered. Also, the nodes were distributed randomly in the large scale observed area. The radio
models affect the transmission power of sensor nodes. Also, there are many constraints of sensor
node such as stability, low power capacity, low computational performance and low bandwidth.
Therefore, for realization of WSNS, it is very important the selection of radio models and optimal
placement of sensor nodes in order to make the optimization of power transmission, transmission
efficiency and consumed energy.

To solve these problems, we proposed a trade-off method for different topologies, radio models
and routing protocols. We also proposed a new approach for mobile sink and mobile event in
order to increase the scalability of our simulation system. We implemented a congestion control
scheme in our simulation system in order to increase the system reliability. In the previous
studies, it was not considered the impact of radio propagation models and the interaction between
different protocols. In the best of our knowledge, there is not any study that considers the
trade-off between different topologies, radio models and routing protocols. We carried out many
simulations for different scenarios considering Goodput (transmission success rate) and consumed
energy. We do hope that this research shed lights in many aspects of sensor networks and the
collected data and analysis can be very useful for real applications of WSNSs.

In this research, we implement the proposed WSNs simulation system using ns-2 simulator. By
our simulation system is possible to make the synchronization of packets and also to monitor the
status of packets transmission. In order to evaluate the performance of WSNs, we used regular
and irregular models and evaluated quantitatively the consumed energy, packet loss, routing
efficiency and Goodput. We also carried out simulation for mobile sing and mobile event and we
confirmed that using these approaches the scalability of our simulation system is increased.

The structure of this thesis is as follows. In the first Chapter, we present the background,
motivation, and contribution of our work. In the second chapter, we introduce the wireless
networks. In the third Chapter, we present wireless sensor and actor networks. In the forth
Chapter, we explain the proposed simulation system. In the fifth Chapter, we summarize the main
results and analysis using the implemented system. The conclusions and the future works are
given in the last Chapter.
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