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ITSDSRC/OPTIMIZATION/BEAMWIDTH/SMART ANTENNA

Recently, Intelligent Transport System (ITS) gains a lot of attention from
many researchers because the transportation has a huge impact on daily life. In order
to provide such a successful ITS, dedicated short range communication (DSRC)
becomes a necessary technology to fulfill the requirements. Traditional ITS systems
use an antenna having omni-directional radiation pattern for the message
dissemination in ITS services. An antenna having omni-directional pattern broadcasts
signals for all directions. Then, the signal power reduces in undesired directions.
Consequently, antenna gain and a coverage range between vehicles decreases.
Moreover, the chances of interference effect increases at the receiving side. Then, the
researchers propose an antenna having directional pattern for the solution. The
antenna gain is increased by disseminating signal power to desired directions. Also,
the performance of communication link increases. However, hidden node problems
and improper for some applications are the limitations of an antenna having
directional pattern. Also, smart antenna system introduces a signa quality
improvement at the receiving vehicle by steering main beam to desired directions.
Also, interference effect decreases. As a result, the signal quality at the receiving end
has been improved. However, equality HPBW of each beam is the limitation of

conventional switched-beam smart antenna system. Moreover, a narrow half power



beamwidth introduces high antenna gain and long coverage range. In contrast, low
coverage area increases a chance of connection loss. Also, the half power beamwidth
of the antenna is improper for the road structure and vehicles position. Focusing on
antenna half power beamwidth, half power beamwidth separates in two planes:
azimuth and elevation planes. Focusing on the variation in azimuth plane, the distance
between vehicles in an urban and suburban is short. Then, the vehicle is assumed for
the same plane. Also, the variation of system performance in the azimuth plane is
more effective than elevation plane. Moreover, an improper half power beamwidth
with the road environment and vehicle position promote an encouragement for the
optimum beamwidth determination of V2V in ITS communication system. Also, this
dissertation proposes the optimum beamwidth determination for switched-beam
system in V2V ITS by using SQP optimization algorithm. Finally, the signal quality
a the receiving side and the communication link reliability are improved by the

optimum antenna half power beamwidth.
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