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Abstract- Congestion control in vehicular ad hoc networks is
challenging due to limited bandwidth or dynamic topology.
VANETS is the promising solution to overcome the future
needs of increasing traffic safety and efficiency. To achieve
the aim of the cooperative vehicular system will be based on
wireless communication between vehicles and other nodes.
This paper presents a cross layer congestion control model
which consists of two modules. In first module, the event
driven messages are prioritized when an abnormal situation is
created on the road. The second module is based on beaconing
load. As a result it solves congestion problems and improves
bandwidth usage in VANETS. This idea will reduce the load
on traffic. With the help of TCP model layers the congestion
problem has been solved.
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I INTRODUCTION

Vehicular ad hoc network (VANETS) is the type of
MANETS which is used for communication among the
vehicles between the vehicles and road side equipment. In
addition to the challenging facts of MANETS like lack of
established infrastructure, wireless links and multi-hop
broadcast communications, VANET brings the new
challenges the to realize safe communication architecture
within the environment. Within VANET networks, the
nodes are characterized by the high dynamic and mobility,
In addition to the growing rate of topology challenges and
density variability to evaluate the neighboring nodes. In
addition the 50% of all reoccurrences and the maximum
potential communication time duration is only 1 second;
now in 90% of the occurrences, the upper boundary for the
communication time is 5 s. Another important constraint in
the multi-hop inter-vehicular communications is the limited
bandwidth within the environment. Undoubetedly , the
wireless channel can occupied by the competitive nodes for
many reasons (the collisions, or interferences or
insufficient the signal strength, time duration of the
transmission sequence, etc.). To handle these environment
constraints, and in the order to assure safe and optimized
the communication method, now setting the quality of all
service policies that is now mandatory, which inspires a
congestion control approach within VANET. We suggest
in this context that a cooperative or fully spreaded
congestion control approach, now dedicated to operate
within vehicular networks, integrated within the 802.11p
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underway standard, and based on dynamically scheduling
packets according to their preferences and the available
bandwidth is now shared among the neighbours so that the
vehicles sending higher priorities packets are favored.
Taking the high real-time and the reliability level needed
by the inter-vehicular safety communications, we take a
complete model which is based on the validation approach
of our congestion control algorithms, lets taking into
account reliability and temporal and operational aspects.
Congestion avoidance techniques monitors the network
traffic loads in an effort to count on and avoid congestion
at the familiar network bottlenecks. Congestion avoidance
has been now get via the packet dropping. Which is
surrounded by the familiarily used congestion avoidance
mechanism has now Random Early Detection (RED),
which is now suitable for that high-speed transit networks.
The Cisco 10S QoS which adds an implementation of RED
that, when build, controls and when finally the router
drops the packets.when you do not analysis the WRED, the
router has used the cheap default packet drop mechanism is
called tail.

Fig 1:VANET[1]

Vehicular Ad Hoc Network (VANET) is a self-organized
network composed of mobile nodes connected with
wireless links (Al-Sultan et al., 2014). In 2003, the Federal
Communication Commission (FCC) established the
Dedicated Short Range Communications (DSRC) service, a
communication service for private and public safety
operating at a frequency range from 5.850 3) Low tolerance
for error: Some protocols have been designed on the basis
of the probability. VANET has used life critical
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information on which action has performed in very short
duration of time and a small bug in probabilistic algorithm
might cause harm.

5.225 GHz to 5.925 GHz. IEEE has developed a Wireless
Access in the Vehicular Environments (WAVE) standard,
or IEEE 802.11p to provide DSRC for VANET
communication. A multi-channel spectrum system is
developed in DSRC which encompasses seven channels
and provides 10 MHz of bandwidth per channel wherein
six are Service Channels (SCH) and one is identified as the
Control Channel (CCH).SCH are utilized for non-safety
and WAVE-mode messages or services, while CCH is used
for safety messages ( Mak et al., 2009; Amadeo et al.,
2009; Kakkasageri and  Manvi, 2014). To ensure the
safety of drivers and passengers, a single 10 MHz wide
channel is used to exchange safety messages and
IEEE802.11-Working-Group (2010)offers a data rate
ranging from 3 Mb/sto 27 Mb/s. Lower data rates have
better resistance against interference and noises.

I CHARACTERSTICS OF VANETS

High Mobility

Rapidly changing the network topology
An Unbounded network side

Potential support from the infrastructure
The time sensitive data exchange

The Crucial effect of security

High Privacy

And Safety oriented

N~ wWNE

111 CHALLENGES IN VANETS

1) Network Management: overdue to the high mobility,
the network topology and the channel condition change
quickly. overdue to this, we should not use the structures
like tree because these structures could set up and
maintained as quickly as the topology has changed.
generally occurs while in the rush hours the traffic load is
very high and at last network is congested and the collision
occurs in the network.

2) Congestion and collision Control: The unbounded
network size also creates a challenge. It is always analysis
that the traffic load is low in rural areas and night in even
urban areas. so,the congestion and collision control is
another challenge in vanets.

IV CONGESTION CONTROL IN VANETS

The main target of the congestion control is to feat the
given network resources while preventing from the
constant overloads of the network nodes and the links.
Relevant congestion control mechanisms are very
important to give able operation of the network. Assure the
congestion control now inward the vehicular ad hoc
networks which is going to faces the special challenges
and with the specificities of the environment. In this text,
we represent in this paper a coefficient and fully scattered
congestion control approach, which is based on the
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changing scheduling and transportation of these priority-
based messages, to assure decent and safe communication
architectonics within the VANET. Messages preferences
have been dynamically evaluated according to the types
and the network content, and the neighboring nodes
structure. Take the content of high reliability and the real-
time response which is required for the inter vehicular
communications (include the compulsion crumbling notice
like), we propose a entire validation form of our congestion
control conclusion, lets take into the account accuracy,
mortal, and practical aspects.

To deal with the environment constraints, and in the order
to assure the safe and suitable communication architecture
setting up kind of service policies grows in important,
which influence a congestion control path within VANET.
We suggest in this content a coefficient and fully shattered
congestion control approach, which is devoted to operate
inward vehicular networks ,unified within the 802.11p
ongoing standard, and based on changing scheduling
packets according to their preference. Furthermore, the
acessible bandwidth is shared among neighbors so that
vehicles sending higher preference packets are floured.
Lets take the high real-time accuracy level neccessity by
the inter-vehicular safety communications, we initiate a
communication The basic idea of our application-layer
congestion control approach is to explain policies, in order
to changing and cooefficiently manage the some messages
transmission in the network. Messages scheduling has
achieved according to the preferences, evaluated as a
activity of the service of the concerned messages, the
sender function and the neighborhood content. The
messages transportation in the vehicular network has
achieved in an good and cooperative manner, by favoring
vehicles property the highest-priority messages to send.
accordingly, our path has divided into three steps that we
present after that: dynamic priority assignment, message
scheduling and cooefficient message transportation.

V CONGESTION CONTROL TECHNIQUES IN VANET

A cross-layer congestion control has suggested to solve the
wastage problems in VANETS. Figure 1 shows the model,
where each layer of the communication model has its own
duties to reduce the congestion in VANETSs, which is
described as below

1. The application layer used to decrease the number of
packets and also lessen the congestion under many
conditions by means of various path, like condition-based
and application-based limited message re-sending.

2. In the transport layer, end-to-end communication
services, such as the TCP and UDP, can be provided for
network applications by using the protocols on this layer.s

3. The network layer is responsible to lessen the congestion
and channel load by using the technique smart routing and
broadcasting algorithms. Artificial Intelligence (Al)
algorithms, like genetic algorithm, ant colony optimization,
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and fuzzy logic, can be used in the place of current routing
algorithms in VANETS.

4. In the MAC layer, scheduling and queuing algorithms
has used to give various preferences for different packets to
reduce congestion. At last, packets with low priority can
dropped to reduce channel load in congested conditions.

5. In the physical layer, congestion has detected by sensing
and assigning a profaned threshold for channel load in this.
layer, which is the first step of congestion control in all
networks.

This model consists of two modules to identify congestion
in the congestion detection center. The first module is
event-driven  message  detection, which  monitors
emergency situations and activates the control center
whenever a new event-driven safety message is delivered.
Higher priority is given to these messages and they are sent
to the emergency management whenever a vehicle is in
emergency mode. The traffic management receives the
message and communicates with the congestion detection
center. The second module is channel load sensing based
on dynamic threshold values. Congestion is detected
whenever the measured channel load exceeds the
predefined threshold value. A dynamic threshold issued
instead of a fixed one to utilize the bandwidth optimally. A
Dynamic Distributed Fair Transmit Power Adjustment for
VANETSs (DD-FPAV) algorithm which adjusts the transmit
power and packet generation rate is proposed to achieve
our three main goals, namely, congestion control,
prioritization and efficient bandwidth usage. This algorithm
serves as a congestion control algorithm in the control
center. The following sections present the proposed DD-
FPAV algorithm.

CROSS LAYER CONGESTION CONTROL MODEL

—

Applicston yer

' Trafficmanagement
New packet ¢

Generaton 1

Transportlayer
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Fig 2:cross layer model

IJERTV41S070263

International Journal of Engineering Research & Technology (1JERT)
ISSN: 2278-0181

Vol. 4 Issue 07, July-2015

ALGORITHM DD FPAV

The channel load threshold value is the dynamically
calculated in DDFPAV which is based on different road
conditions, like high and low traffic conditions, and the
take event-driven messages in the place of predefined and
fixed values. The network model and beaconing problem
has definitions for DD-FPAYV are outlined as follows:

Suppose group of nodes N={ni.....n,}are moving on the
road which is similar to a line with unit length and Each
node has generates a beacon message with a predefined
frequency F and also broadcasts this message via specific
transmit power TPE{TPmin;TPmax}, where TPmin and
TPmax has indicated the minimum and maximum values of
the transmit power,

Power assignment (Pa) definition: Suppose the group of
nodes N={n;....n,}, Pa is a value between 0 and 1 which is
assigned to each node n. Pa TPmax will be used by nodes
as transmit power for sending beacon messages.

Carrier-Sense (CS) range definition: suppose Pa and any
node nEN, the CS range of n with the Pa, CS(Pa,n;), has
defined by the meeting points between deployment region
R and CS range of the node n with power of Pa *TPmax.
CSMAX (i) is defined as the carrier sense range of node n
with maximum power.

Beacon messages load with Pa definition: Take a group of
nodes N and Pa, the load of beacon messages at any
specific node n with transmit power of Pa is defined as:
BML (pa,ni)=nEN,j=I : nECS (pa,j)] means the carrier
sense range of node n with transmit power of Pa.

The load of the beacon messages has measured which is
based on the number of nodes which hold node n in their
CS range. Almost Similar-sized messages and a fixed
frequency are assumed for all nodes. Now The function of
the number of the near nodes is the channel load which is
under observation. This definition of the beaconing nodes
are generally has used in many beaconing messages with
the variety of sizes and frequencies in these network. In the
fully distributed environment, DD-FPAV has aim to solve
this problem:

Beaconing Max-Min Tx Power Problem (BMMTXxP)
definition: suppose a group of nodes N={nl...nn}in
R=[0,1] or a value for Max Beaconing Load (MBL), has
decided a Pa, such that the smallest range of transmit
power has employed by the nodes for beaconing reaches
the peak and the threshold level of the network load
experienced at nodes will not extend:

Maximum Pa E Pa(min By considering BML
(Pai)=<MBL,iE{1....n}

One of the main goals, like congestion control, has
achieved by solving BMMTxP. MBL has employed to
control cause of the congestion via the beaconing activity.
Simulation results has showed that prioritization can be
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achieved by sending the beacons that use the transmit
power, which has calculated by DD-FPAV, as well as via
sending the event-driven safety messages with the
maximum power. The DDFPAV algorithm has based on
the FPAV algorithm. FPAV algorithm is centralized and
now assumed global knowledge (node positions) to resolve
the BMMTxP. FPAV has its roots in the “water-filling”
approach. The power levels of nodes have increased in a
repetitive pattern by the specific amount, a*TPmax. This
algorithm has initially used from minimum level until it has
reached the point of satisfying the MBL condition. All
nodes have raised to a similar power level when the
process stops. DD-FPAV has the following principles:

1. Recognize high traffic from low traffic condition by
using the information carried by beacon messages.

2. Now Recognizing the existence of the event-driven
message by checking its related flag in the received
messages.

3. Select the proper MBL and BGR values.

4. Execute the FPAV algorithm in each vehicle by using
the received data from beacon messages.

5. Calculate the local transmit power for each vehicle and
the MBL threshold should no exceeded at any node and
other surrounding vehicles.

6. Take the minimum transmit power value surrounded by
the ones locally calculated and those computed by the
surrounding vehicles.

In the first principle, number of neighboring vehicles and
their speed have used as the metrics for recognize high
traffic from low traffic condition. When 80% of the
neighboring vehicles have speed that do not exceeded 30
km/h, and also, if number of neighboring vehicles in the
communication range has exceeded 150, this has been
implies high traffic condition in the streets. We have now
selected 150 vehicles as high traffic criteria since we have
assumed that the number of street lanes, and the length of
vehicles and communication range as 2, 5 m and 400 m,
respectively.

The principles have been transformed into the following
DD-FPAYV algorithm:

Algorithm 1. DD-FPAV Algorithm: (algorithm for the
node ni);

INPUT: all the nodes information in CSMAX(i);

OUTPUT: to assigning a power, Pa(i), Beacon Generation
Rate, BGR (i) for the node n, in a way that lowest level of
congestion occurs;

BMMTXP solution;

1. Using the nodes' information in CSMAX(i);
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1.1. Procedure: find the Traffic (for node ni); According to
t status of the nodes which is in CSMAX(i) and the
Neighbor table of ni; also Calculate the number of neighbor
vehicles and find their speed;;

if 80% of the neighbor vehicles' speed <=30 km/h and the
number of neighbor vehicle >=150 then there is the high
traffic in street and return true;

else j return false;
end

1.2. Procedure:The Event-driven-Existence (for node ni);
Accordingly to the event-driven flag of sent message by
ni;

if the event-driven flag=1 then

there is event-driven message and return true;

else

return false;

end

1.3. Procedure: dynamic MBL (for the node ni);

if findTraffic=true and Event-driven-Existence=true
then

BGR(i)= send 5 messages per second;

Then Return MBL=Bandwidth/3;

end

if findTraffic=false and Event-driven-Existence=false
then

BGR(i)= Send 10 messages per second;

Then Return MBL=Bandwidth;

end

if find Traffic=false and the Event-driven-Existence=true
then

BGR(i)=Send 10 messages per second,;

Then Return MBL=(2*Bandwidth)/3;

end

2.The maximum transmit power value Pa(i) is calculated in
a way that the MBL threshold is not exceeded at any node
in CSMAX(i)

3.Broadcast Pa(i) to all surrounding vehicles in CSMAX(i)
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4.Take the transmit power value from neighboring nodes
like nj, where niIACSMAX(j) and save it as Pa(j)

5.Calculate the final transmit power value by following
expression:Pa(i)=minimum P4(i),min;.ie CS max(j) Pa(j)

Figure 2 shows the procedure to calculate the dynamic
MBL value. In that process, the real-time traffic conditions
have determined from neighbor's table, which is then
established based on the beacon message information like
the node speed, direction, and the position. The existence
of the event-driven messages is now discovered based on
the specific flag in messages. If the node wants to send a
event-driven message, then the event-driven flag status is
changed from zero to one. accordingly, four different
conditions has arrived, which are high traffic and the event-
driven (eg now there is at least one event-driven message
to send) (condition 1), high traffic and the nonevent-driven
(eg there is no event-driven message to send) (condition
2),there is low traffic and event-driven (condition 3), low
traffic and non-event-driven (condition 4). However, the
second condition would not be occur due to the fact that
these event-driven messages are issued in that case of
abnormal conditions like the existence of high traffic or
accidents. With the result, diverse values have assigned to
the MBL threshold based on these different conditions.
This MBL value has set for the cluster of vehicles which
have ;located in a specific region. Vehicles in a cluster are
in a similar situation from the traffic.

In figure 2 the diagram has the explanation which is:

1.Let us take 150 vehicles then the first point is if 80% of
vehicle’s speed less than 30 km/h and number of vehicles
greater than 150 then there is high traffic in street and it
return true else false

2.if the event driven flag is 1 then there is event driven
messages and return true else false

3.if traffic is true and existence of event driven messages is
true then 5 messages per second has sent

4.if traffic is false and existence of event driven messages
is false then 10 messages per second

5.Send MBL value to D FPAV
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CONCLUSION

This paper shows congestion, which is now the major
challenges in VANETS. Congestion is now concerned by
the limited bandwidth in the VANET standard, IEEE
802.11p. It is Based on the literature review, the packet
generation rate or utility function, the transmit power
control or access priority, carrier sense threshold, and smart
rebroadcast are the main index used by the proposed
algorithms to remove serious congestion. A cross-layer
congestion control model had proposed to solve the
congestion issue in VANETSs. This paper has focused on
the application, MAC and physical layers. The Safety
related messages in this algorithm have classified into
beacon and event-driven messages. These messages have
transmitted based on a combination of the maximizing the
minimum transmit power levels and the various packet
generation ratio for all the nodes within the CS range in
order to get congestion control among nodes until the
beacon message load falls below dynamic threshold. This
algorithm is based on a dynamic MBL assignment which is
relative to urban conditions (high and low traffic). The
effects of assigning dynamic MBL to this algorithm had
investigated by using three scenarios (eg with different
vehicle densities, with obstacles, and without obstacles).
The results and evaluation metrics explains that the DD-
FPAV algorithm produces much better reception
probability for beacon and event-driven messages at the
different vehicle densities. Besides, the DD-FPAV
algorithm has performed the D-FPAV, D-FVAP-OFF and
UV-CAST approaches in conditions of the average
delivery ratio and average delay of the beacon and event
driven messages under low and high traffic conditions,
respectively, and anyway of whether any obstacles are
present or not and Based on these given results, the given
performance of these all algorithms debased in the
scenarios with the obstacles (realistic scenario) which is
now compared with the obstacle-free scenarios (unrealistic
scenario) with the help of signal absorption and attenuation
through obstacles like walls and buildings. Hence, more
study can be focus on developing an accurate simulation
model of the proposed approaches for urban vehicular
environments. This model will help researchers to spread
messages by using realistic parameters which are very
necessary to ensure that proposed technique represents an
sufficient behavior in a real-life environment and not only
in the theory and the traffic congestion problem can be
solved by developing a social-based model, whereas the
behavior pattern of further global knowledge will allow us
to make much better routing decisions to reduce traffic
congestion. This social-based model can be play an
important role to interconnect vehicles to support the new
network applications.

REFRENCES

[1] Al-Sultan S, Al-Doori MM, Al-Bayatti AH, Zedan H. A
comprehensive survey on vehicular ad hoc network. J Netw Compute
Appl 2014; 37:380-92. Amadeo M, Campolo C, Molinaro A, Ruggeri
G. A wave-compliant mac protocol to support vehicle-to-
infrastructure non-safety applications. In: ICC workshops 2009. IEEE
international conference on communications workshops. IEEE; 2009.
p. 1-6.

IJERTV41S070263

International Journal of Engineering Research & Technology (1JERT)
ISSN: 2278-0181

Vol. 4 Issue 07, July-2015

[2] Bakhouya M, Gaber J, Lorenz P. An adaptive approach for
information dissemination in vehicular ad hoc networks. J Netw
Compute Appl 2011;34:19718
http://dx.doi.org/10.1016/j.jnca.2011.06.010. Baldessari R, Scanferla
D, Le L, Zhang W, Festag A. Joining forces for vanets: a combined
transmit power and rate control algorithm. In: 6th international
workshop on intelligent transportation (WIT); 2010. p. 1-5

[3] Chuang CC, Kao SJ. A probabilistic discard congestion control for
safety information in vehicle-to-infrastructure vehicular network. In:
40th international conference on computers and industrial engineering
(CIE). IEEE; 2010. p. 1-5. Clyburn M, Rosenworcel J, Pai A. Federal
communication commission (fcc). URL:
(http://www.fcc.gov/).  Consortium  CVSC.  Vehicle safety
communications project: task 3 final report: identify intelligent
vehicle safety applications enabled by DSRC. Washington DC:
National Highway Traffic Safety Administration, US Department of
Transportation; 2005.

[4] Djahel S, Ghamri-Doudane Y. A robust congestion control scheme for

fast and reliable dissemination of safety messages in vanets. In:

Wireless communications and networking conference (WCNC).

IEEE; 2012. p. 2264-9. European Telecommunications Standards |.

Decentralized congestion control mechanisms for intelligent transport

systems operating in the 5 GHz range. Technical Report; 2012

Fallah YP, Huang C, Sengupta R, Krishnan H. Congestion control

based on channel occupancy in vehicular broadcast networks. In:

Vehicular technology conference fall (VTC 2010-Fall). IEEE 72nd.

IEEE; 2010. p. 1-5. Gipps PG. A model for the structure of lane-

changing decisions. Transport Res Part B: Methodol 1986;20:403-14.

[6] Guan W, He J, Ma C, Tang Z, Li Y. Adaptive message rate control of

infrastructured DSRC vehicle networks for coexisting road safety and

non-safety applications. Int J Distrib Sensor Netw 2012:1-8

http://dx.doi.org/10.1155/2012/134238

Henderson T. The network simulator ns-2.  2008.

URL:(http://www.isi.edu/nsnam/ns/). Hsu CW, Hsu CH, Tseng HR.

Mac channel congestion control mechanism in IEEE 802.11 p/wave

vehicle networks. In: Vehicular technology conference (VTC Fall).

IEEE, IEEE; 2011. p. 1-5.

[8] Huang CL, Fallah YP, Sengupta R, Krishnan H. Adaptive intervehicle
communication control for cooperative safety systems. |IEEE Netw
2010;24:6-13.

[9] Jiang D, Delgrossi L. IEEE 802.11 p: towards an international
standard for wireless access in vehicular environments. In:
Vehicular Technology Conference. VTC Spring; 2008. p. 2036-40,

[10] Kakkasageri M, Manvi S. Information management in vehicular ad
hoc networks: a review. J Netw Comput Appl 2014;39:334-
50,http://dx.doi.org/10.1016/j.jnca. 2013.05.015.

[11] Khorakhun C, Busche H, Rohling H. Congestion control for vanets
based on power or rate adaptation. In: Proceedings of the 5th
international workshop on intelligent transportation (WIT); 2008.

[12] Krajzewicz D, Erdmann J, Behrisch M, Bieker L. Recent
development and applications of SUMO-—simulation of urban
mobility. Int J Adv Syst Meas 2012;5: 128-38 URL:
(http://elib.dlr.de/80483/).

[13] Mak TK, Laberteaux KP, Sengupta R, Ergen M. Multichannel
medium access control for dedicated short-range communications.
IEEE Trans Veh Technol 2009;58: 349-66. Martinez FJ, Cano JC,
Calafate CT,

[14] Manzoni P, Barrios JM. Assessing the feasibility of a VANET driver
warning system. In: Proceedings of the 4th ACM workshop on
performance monitoring and measurement of heterogeneous wireless
and wired networks. ACM; 2009. p. 39-45.

[15] Martinez FJ, Fogue M, Toh CK, Cano JC, Calafate CT, Manzoni P.
Computer simulations of vanets using realistic city topologies. Wirel
Pers Commun 2013:1-25.

[16] Martinez FJ, Toh CK, Cano JC, Calafate CT, Manzoni P. A street
broadcast reduction scheme (sbr) to mitigate the broadcast storm
problem in vanets. Wirel Pers Commun 2011;56:559-72.

[17] Maurer J, Fugen T, Wiesbeck W. Physical layer simulations of
IEEE802. 11a for vehicle-to-vehicle communications. In: Vehicular
technology.

[18] ] IEEE P802.11p/D11.0, “Draft Part 11: WLAN MAC and PHY
Specifications: Wireless Access in Vehicular Environments
(WAVE),” IEEE Standards Association, 2010.

[19] ETSI TC ITS, “ITS; Vehicular Communications; Basic Set of
Applications; Definitions,” TR 102 638, 2009.

[5

—_

[7

—

www.ijert.org 217

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)



