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Enhancing Wireless Communication For Multi Input Multi Output
(MIMO) Using Orthogonal Frequency Division Multiplexing (OFDM)
Technology
Solsell allo Ssb s 1 el

Wireless networks have quickly become part of everyday life. Wireless Local
Area Networks (LANs), cell phone networks, and personal area networks are just a
few examples of widely used wireless networks. However, wireless devices are
ranged and data rate limited. The key issue in wireless communication is multi-path
propagation. The multi-path propagation occurs when signal bounces buildings,
walls and other obstacles and arrives at the receiver at different times and from
different paths. If the time difference is large enough, the receiver gets confused and
can’t interpret the signal causing retransmissions and therefore reducing the data
rate of the 802.11networks. Institute of Electrical and Electronics Engineers
(IEEE)802.11n takes the advantages of multi-path propagation to increase data rates.
This Thesis concentrates on particular aspect that is, enhancing wireless
communication obtained by optimizing Physical layer (PHY). Orthogonal Frequency
Division Multiplexing (OFDM) is an attractive and promising technique to mitigate
the Inter-symbol interference (ISl), and used in the area of high data rate. In an
OFDM signal the bandwidth is divided into many narrow sub-channels which are
transmitted in parallel. OFDM was the first factor simulated, several simulation were
carried out to verify its benefits and drawbacks. Multiple-Input Multiple-Output
(MIMO) technology is the important factor, produce a better performance on two
different angles (Spatial Multiplexing (SM), Spatial Diversity(SD)), SM increases
network capacity by splitting a high rate signal into multiple lower rate streams and
transmitting them through the different antennas. Simulation of channel capacity
was done to assess the performance of capacity relating with Single-Input Single- I
Output (SISO), Single-Input Multiple-Output (SIMO), Multiple-Input SingleEOutput
(MISO), and MIMO. In SD, Many techniques can be used to improve system
performance in fading channels. The results obtained are; build high performance

PHY layer achieved from appropriate setting to OFDM parameters. In addition to use
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of MIMO combined with various techniques have been proposed as a way to fulfill
the demand for increasing the capacity and the performance of wireless
communication systems, due to its ability to achieve higher data rates without

increasing the transmission power and bandwidth.
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Improving Vehicular Ad-hoc Network Communication based on Diversity
Techniques

Supervisor

Prof. Dr. Saad Talib aljebori
YooY

|
With the increasing number of people who drive cars and vehicles,
there is a corresponding increase in the number of deaths caused by accidents.
The Internet of vehicles (loV) is created due to the correlation between vehicles
and Internet of Thing (loT). Vehicular Ad hoc NETwork (VANET) is made through
implementing the principles of Mobile Ad hoc NETworks (MANETs) in the
vehicle’s domain. One of the major challenges in designing a communication
system is to overcome the effects of a wireless channel while ensuring high
power and spectral efficiencies at the same time. Since information data is
transmitted via the wireless medium, the transmitted signal will certainly suffer
from the harmful effects of two different factors: mobility and multipath fading.
In the multipath propagation environment, waves coming from various paths
combine with various delays and varying attenuation. To support communication
between vehicles, reliable wireless communication techniques are needed.
Communication reliability and low transmission time is very significant and hard
to obtain by -employing the conventional model using Single Output Single Input
(SISO) system. Generally, the designers of wireless communication system faced
several challenges. Represented by limited spectrum and space time fluctuating
situation. Furthermore, there is an increasing requirement for larger data rates,
improved service quality, and increased network capacity. Main focus of work is
on studying, analyzing and simulating challenges and issues related to
implementing MIMO system in VANET to solve problems with the orientation
towards IEEE 802.11p standard. The first subject to be addressed is the improved
channel reliability of VANET using diversity techniques and the new proposed
hybrid techniques. It's given a significant improvement of BER performance
against traditional methods. The second subject is to enhance the channel
capacity of VANET using SM.
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The proposed techniques achieve a considerable improvement in data rates and
provide a reliable channel performance. The results showed that the
performance of the proposed hybrid (SC-MRC) and hybrid (SC-EGC) techniques
present new results that are better than of all methods. The results obtained in
terms of data rates. MIMO have shown significant increase as compared to
SIMO, MISO, indicating the benefit of MIMO for safety applications and unsafety
applications in VANETSs.
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