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# # 6070314221 : MAJOR COMPUTER ENGINEERING
KEYWORD: platooning, Vehicular Ad Hoc Network (VANET), IEEE 802.11p,
medium access control, performance evaluation, desynchronization,
beaconing, network simulation
Visatouch Deeying : DESYNCHRONIZATION COMMUNICATION SYSTEM FOR
AUTOMATIC  VEHICLE PLATOONING. Advisor: Assoc. Prof. Kultida
Rojviboonchai, Ph.D.

Platooning is a challenging application because it requires a frequent rate
of beaconing. Performance of traditional Carrier Sense Multiple Access with
Collision Avoidance method (CSMA/CA) on IEEE 802.11p is unable to satisfy for
platooning needs due to unbounded delay especially under high channel load.
Several researches about platooning are involved with medium access control
(MAC) layer modification in a protocol stack and/or does not support variable
number of vehicles and/or have a single point of failure. We propose to use a
vehicular desynchronization TDMA-based protocol over off-the-shelf IEEE 802.11p,
while supporting vehicles joining and leaving a platoon and having no single point
of failure. We recommend a range of parameters that are suitable for the
platooning application. Our evaluation shows that using our suggested parameters,
the vehicular desynchronization protocol could support a high-frequency
beaconing with up to 16 vehicles at 100 Hz beaconing. It is also has a better
performance compared to traditional CSMA/CA. In case of failure, our evaluation
shows that the vehicular desynchronization does not have a severe consequence

due to the failure compared to other publications.

Field of Study:  Computer Engineering Student's Signature .......ccoecevvieennen

Academic Year: 2018 Advisor's Signature ..o
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def send beacon() :
prevnode recv_time = recent recv_ time
my firing time = get current time ()
i just fired = True
actually send beacon ()

def on beacon received():
recent recv_time = get current time()
if i just fired is True:

nextnode recv_time = recent recv time
offset percent = random(-random offset boundary,
random offset boundary)
offset time = (nextnode recv time - prevnode recv_time) *

offset percent

next recv = get current time ()

next firing time = beaconing interval +
my firing time * (1.0 - rate of adjustment) +
((prevnode recv_time + nextnode recv _time) / 2 +
offset time) * rate of adjustment

i just fired = False

schedule (send beacon, next firing time)
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