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ABSTRACT

In this study, we take into account in improving traffic flow in real-time problem. In order to
solve the problem, we propose a new approach to manage traffic flow at the intersection in
real-time via controlling by traffic light scheduling. In particular, the proposed method is based
on process synchronization theory and connected vehicle technology where each vehicle is able to
communicate with others. The traffic deadlock is also taken into consideration in case of high

traffic volume. The simulation shows the potential results comparing with the existing traffic
management system.

7|19=

Connected vehicles, Game theory, Negotiation, Internet of things.

.M 2 = AASH Ao B (Payof)2 I8 F )
£ 39 Jel(Nash equilibrium)oll 83t= A
Ab= 1 E U (Internet of Things) 7]1< 7|¥ke] A & x= Ao},
W = A5 3k (Connected Car, ConnCar) -9} F4 ConnCarE3HY A F3S v &2
#E3 g ol "FHIAT VIRHCE o) BEE £ o

ConnCar= A &3t A% AR FH/HE S
T 528 FEe AT gAEA] Thed AL
2 HRAH o] & #gte] B dAFolAE Asd 1
B2s Aol HH3E 9% ConnCar T4S 5§
3 AldelE vt ¥4 = (Game-theoretic - Negotiation between infrastructure and
negotiation model)& A|<tstaz &, vehicles (centralized approach)
ojgt & Al o2 AUl 3o (Players)sdt ¥y £
+ EE ConnCargel 7} <44 TS & - Cooperative negotiation

* Players®] 3
- Negotiation between vehicles (distributed
approach)

- 722 —



0)

AYEIS RSRIO| MEAIS ROIS SIst AOIZ 7|8t HATRE 47 Maein

- Competitive negotiation

I, Ao|2 7|gh &t

fjo

=
S

rol

BEEEP L

—

In connected vehicle concept, the vehicles can
be identified based on their ID (e.g., the plate

number of the vehicle). The vehicle
communicate with infrastructure (V2I) and
other vehicles (V2V) under the ID as the
address.

Each vehicle is equipped the positioning
system (VPS) to determine its location.

In this regards, the traffic management
system which located in the intersection is able
to get the information of vehicles in term of
their location and directions when they move
into the intersection area.

It shows the architecture of the traffic
connected-vehicle at intersection. Sensors are
developed in each path to determine the
vehicles move into the simulation area which
follow a certain random distribution [1].

The wireless communication devices (Cellular
Base Station) are designed in the intersection to
enable the communications between vehicle and
others. We assume that the transmission range
of wireless devices are able to cover all of the
intersection area. Moreover, the wireless channel
is  FIFO channel, it means the traffic
management system will receive the request
from vehicles as FIFO model [2].

As we mention above, the existing
approaches for management traffic flow at
intersection still have some problems, especially
in case of high traffic volume such as traffic
congestion, the large number of waiting
vehicles in queue lanes, and vehicle crash at
intersection because of conflict directions of
vehicles. In this paper, we propose a new
approach to deal with those problems based on
recent advanced vehicle technologies.

The idea of the proposed approach based on
synchronization theory. In computer science,
process synchronization refers to the idea that
multiple processes are to join up at a certain
point, in order to reach an agreement or
commit to a certain sequence of action. This
approach can use for controlling the traffic flow
at intersection when multiple vehicles pass the
intersection at the same time. It shows the
interaction between vehicle and controller for
passing the intersection of vehicle. By this way,
when a vehicle want to pass the intersection,
they have to send a request to the controller.
Based on the traffic flow at intersection, the

controller will reply the permit passing message
to vehicle or put the request in the pending
list, and the vehicle have to wait until receive
reply from controller.

After passing the intersection, the vehicle has
to send the release message to Controller. The
algorithms for this process are proposed in
below.
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In this paper, inspired of advanced vehicle
technologies, we introduce a new approach for
real-time management the traffic flow based on
process  synchronization approach. In this
regards, when the vehicle passes into the
intersection area, they can communicate with
others to avoid the conflict between them, so
that they are able to improve their waiting
time in case of high traffic flow. Moreover, in
this work, we also propose a new algorithm
for avoiding the traffic deadlock which was not
considered in existing systems. The results
show that our approach can reduce the waiting
time of vehicles when they pass into the
intersection. The proposed system is feasible
and flexible for development based on
advanced vehicle technologies. However, to
implement in reality where there have various
shapes of intersections. In this regards, for our
future works, we are interested to extend the
model to the multiple crossroads e.g. multiple
intersections, roundabout-intersection model and
SO on.
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