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Nowadays, the statistics of deaths and person’s injuries are mainly caused by
accidents in which the main accident occurs from road traffic. Therefore, the Intelligent
Transportation System (ITS) has introduced to manage road traffic, prevent accidents,
reduce the number of fatalities and injuries. It also helps to reduce the traffic
congestion, energy consumption and carbon dioxide emissions, which has been the
main global warming issues. Furthermore, the modern vehicle has an intelligence such
as autonomous driving, ability to prevent the collisions and adaptive control speed,
etc. The ITS requires a detection system and a data communication network. A radio
frequency (RF) system for ITS communication network such as Dedicated Short-Range
Communication (DSRC) has the following three communication schemes, i.e. Vehicle-
to-Vehicle (V2V) and Vehicle-to-Infrastructure (V2I) and infrastructure-to-vehicle (12V).
In addition, Cellular-Vehicle to Everything (C-V2X) has been tested the platform to ITS,
C-V2X will cooperate with DSRC where the cellular network uses 5G and 6G
technologies. However, RF spectrum has the congestion and high licensed cost, then
researcher is looking for alternative spectrum as the optical spectrum to be used for ITS.

ITS has applied Visible Light Communication (VLC) technology as an alternative
for V2V, 12V and V2| communication systems. VLC based-on White LED has free license
and low cost. There are two main devices; Photo Diode (PD) and Light Emitting Diode
(LED). LED is provided more luminance while the cost is reduced. In future, LEDs will
replace all kinds of the traditional bulbs because they have more advantages such as
providing more luminance, long lifetime, low consumption, cooler operation and usage

in the data communication system etc.
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In this thesis, researcher studies the possibility of 12V communication system to
support ITS by designing a new configuration of 12V system, based on VLC system. Both
Single-Input  Single-Output  (SISO) and  Multiple-Input  Multiple-Output  (MIMO)
technigues are used for Outdoor Wireless Visible Light Communication, Infrastructure
to Vehicle (OWVLC-12V) system. The street lamp, which has an array of LEDs, transmits
the traffic information from Road Side Unit (RSU) to the vehicles on the road at
nighttime. Depending on the setting, the photodetector can be placed either on the
car's dashboard or on the rooftop, serving as a receiver. This thesis illustrates the
channel impulse response that changes with respect to the movement of vehicle and
shows the relationship between throughput and vehicle speed for SISO and MIMO

systems.
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