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Abstract: Vehicular ad hoc networks (VANETS) involves vehi¢tevehicle (V2V) and vehicle to
infrastructure (V2I) communication and has a greatgention in the recent years. Though safety is
the main objective for the development of vehicadrhoc network, they also provide applications
like managing traffic flow and journey time. Veblar Ad-hoc Networks (VANETS) are self-
organized networks built up from moving vehiclesdaare part of the class of Mobile Ad-hoc
Networks (MANETS). Vanet provides a framework tcside and develop an advance raod traffic
monitoring syetem to reduce traffic congestion.this paper | present a unique Intelligent Road
Traffic Monitoring And Management System that cosignificantly improve traffic flow and safety
of road users. Here | introduce a Intelligent Rdadffic Monitoring And Management System
(IRTMMS) based on the VANET. The paper includes soimitial simulation results which are
obtained by using NS2 (Network Simulator) basethutation model. Simulation results show the
proposed architecture can efficiently serve roadfitr using the 802.11p based Vehicular ad hoc
networks.
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Figure 1 The basic architecture of the V2I
communication
3. VANET BASED INTELLIGENT
2. REVIEW OF INTELLIGENT ROAD TRAFFIC MONITORING
ROAD TRAFFIC MONITORING AND MANAGEMENT SYSTEM
AND MANAGEMENT SYSTEM
Most of the previous works on the detectionThe VANET is uses cars as mobile nodes in MANET
method of real time traffic in intelligent transpmtion  to create a mobile network. A VANET turns easy
system are based on wireless sensor networkgrticipating car into wireless router or nodes
(WSNs), Radio frequency identifiers (RFIDs), Videog|lowing cars approximately 100 to 300 meters of
and image processing or loop detectors. Referesjce each other to connect and, in turn, create a nétwor
proposed an adaptive scheme for changing thgith wide range. As cars falls out of the signaige
signaling phases where vehicle movements anddraffand drop out of network, other cars can join in,
flow is detected using a wireless sensor networlgonnecting vehicles to one another so that a mobile
Road information such as vehicle density, speeghternet is created. A VANET is used for the short
Iength of the cars were accumulated and sent to t%ge communication among the roaming vehicles as
intersection control agent (ICA) to optimize thewell as between the vehicles and the road side
signaling sequence for the adaptive traffic signghformation infrastructure. Usually, the moving
settings. The performance of the system was andlyzgehicles are equipped with On Broad Units (OBU)
in an open loop manner. Traffic flow statisticSiEEE802.11p based units) and the road side
measured by the wireless sensor network were feédmmunication infrastructures are referred to Road
into the traffic simulator for performance analysis  Sjde Units (RSUs). For the wireless access in the
In Reference [6] it was suggested to mount the RFIRehicular environment (WAVE) the new WLAN
tags on the vehicles to determine the vehicle d¢nsistandard IEEE802.11p was developed which is also
on different roads for implementing intelligent da referred to as Dedicated Short Range Communication
traffic signaling system. A central computer systeqIDSRC) that offers strong baseline for the V2V and
will handle the dynamic database where vehiclg2] communication. The licensed spectrum of
information will be sorted out by the vehicular7sMHz has been allocated at 5.9GHz for the DSRC.
identification number (VIN) and the volume of theThe physical layer of the IEEE 802.11p is similar t
traffic. The computer model can handle number ohe |[EEE 802.11a standard. Although in both cases
variables such as type of car, priority of vehictese QFDM (Orthogonal Frequency Division
of the day or night etc. The document didn’t présenvultiplexing) technique has been adopted but the
any performance analysis of the RFID based adaptigannel width has been reduced to 10MHz from
traffic signaling system. An RFID based system i®0MHz for the DSRC applications.
very similar to currently used e-tag system, howeverhe pasic packet transmission mechanism used in the
such  systems require  significant  roadsid¢EEE 802.11 protocol is the distributed coordinatio
infrastructure to collect vehicle information. function (DCF). It adopts the carrier sense muttipl
An adaptive traffic light control system has beemccess collision avoidance (CSMA/CA) method to
proposed in Reference [4] based on a learningpport the random access scheme for the basic
algorithm. To acquire the optimum signal phase fogervice set (BSS) devices. The DCF can support the
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ad hoc network without any infrastructure elemenmodeling issues. The RSU broadcasts the signaling
such as the access point. For applications such iaformation based on the measured statistics of the
intelligent road traffic Monitoring and Managmentstraffic flow coming at an intersection. The RSU
system (IRTMMS) the VANET needs toprocess a unique optimization scheme has been
accommodate mobility of the vehicles. Usually thémplemented to adjust the timings of the adaptive
speed of the vehicles in an urban road network caignaling system. Whenever an OBU comes into the
vary from 40km/h to 80 km/h. The latencycoverage area of a RSU and gets the first broadcast
requirements of the IRTMMS are moderatemessage from the RSU, the OBU keeps on sending
particularly for the city traffic. For the highespeed unicast massages with an interval of 5sec to the
in a city for a packet transmission delay of 1 #ex corresponding RSU to update its speed, position
maximum distance a vehicle will travel is only 22.2 (latitude and longitude), and time to reach the
meters. Hence, it is feasible for a VANET basedhtersection. The RSU updates the list of the activ
system to accurately obtain traffic informationngsi OBUs in the range after every 5 sec and broadcasts
the on board unit (OBU) within a vehicle. In thexne the current traffic signal state every second to al
section detail performance evaluation of the VANETOBUSs. By comparing the remaining time to reach the
is presented. One of the main design issues of th@ersection and the current signal phase duraion
IRTMMS is to control the total channel traffic dmat OBU can determine whether it will be Green, Amber
QoS (Quality of Service) can be maintained. Theideor RED signal phase when it will reach the
used in the system design is very simple. A roaihtersection. Thus the OBUs can take necessary
infrastructure unit known as the RSU is responsiblactions such as whether to decelerate or to canitau

for periodically broadcasting signaling and othead current speed based of the information. Figure 4
traffic information on the downlink of a shows the working principal of our proposed
communication network. The car on board unit send®RTMMS.
vehicle information such as car ID, type,
destination/route, etc. via the uplink to the RSle

OBU supplies information packet via the
IEEE802.11p link on the uplink. The RSU supplies

the information to the traffic analysis server that
controls the traffic signal parameters. For a vadea

networked based traffic control system the RSUs are
connected by a backbone network where RSUs can
exchange traffic information.

A1 RSUs conne

Communication network

The communication infrastructure of the proposed
IRTMMS is shown in figure 2. The system utilizes th

basic architecture of the V2I communication
application of the DSRC consisting of RSUs and
OBUs, where RSUs are connected through an TCU. a=o

all cars approaching a junction can communicaté wit
the RSU. Each RSU covers 500 meters sized cell that
allow the all cars approaching a junction can
communicate with the RSU. The RSU via the
broadcast packets send the signaling informationFigure 2: lllustration of the Road Network and
based on received traffic information. At any the Communication network architecture for
particular road intersections such as crossroai-or IRTMMS

junctions the RSUs can be used to disseminate the
traffic signaling information to the OBUs. The driv
has to react with information received by the OBUs

4. CONCLUSION

embedded in the vehicle navigation system. In this paper a novel VANET based intelligent road
traffic monitoring and management system has been
Signaling system presented. The intelligent traffic signal adopts an

unscheduled signaling scheme that optimizes the
The proposed model for the IRTMMS has beegignal durations based on a real-time traffic estiom
developed by taking into consideration of the nekwo technique. The IRTMMS has been developed based
operating characteristics and the vehicular mabiliton a simplistic VANET architecture. The model will
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be further developed to implement a wide areaitraff
control system. In the wide area traffic contradteyn

all OBUs will be connected to TCU via a RSU that
will allow traffic information over a large area te
distributed to all OBUs resulting better trafficntml
mechanism. The wide area system will also allow
vehicles to inform the OBUs about their final
destination. OBUs could use the destination
information to calculate load on different roadsl an
possibly load balance traffic on different roads to
reduce the congestions. As a part of the futurekwor
the research is working on the development of such
wide area traffic control system.
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