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Abstract- Vehicular Adhoc Networks (VANETS) enable the vehicles to communicate with each other as well as with road 
side units on the other side. But developing an efficient routing for these networks potentially due to the large mobility and 
regular changes in these networks is a challenging job. In VANETS transmission links are at the risk of disconnection. Thus 
the development of the efficient routing mechanism is needed in VANETS. It is observed in literature survey that the 
AODV-R outperforms all other related protocols. But still issues related to congestion control needs to be addressed. This 
paper proposes a New Ant Colony Optimization based AODV-R protocol for better data aggregation and route selection. 
The proposed methodology has shown quite significant improvement over available ones. 
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I. INTRODUCTION 
  
Internetworking in VANETS has been attaining lots 
of strength in the last number of years. Its rising value 
has been identified by big car makers, governmental 
corporations, as well as the educational community 
[3]. VANETS have risen beyond the requirements to 
offer the variety of cellular items which can be very 
easily employed in vehicles [11]. In VANET 
technology of Wi-Fi, Bluetooth and other mobile 
connectivity protocols is used as evolving standard 
for communication in between nodes like vehicle to 
vehicle and vehicle to street area unit. The wheel 
network make the architecture of VANET in which 
each node is vehicle that can communicate with other 
node as well as also used internet facility by using 
road side units. Some unique characteristics of 
VANET like high mobility, road topology and no 
boundaries of network size which allows it distinctive 
from other ad-hoc network like MANET and also 
make challenging environment to establish reliable 
networks [12]. V2V communications are usually 
based on the IEEE 802.11p [7]. Thus the immediate 
connection between vehicles using an Ad Hoc 
network, known as inter-vehicle Communication 
(IVC) or vehicle ad hoc networks (VANETS), is 
actually a innovative approach. With respect to a 
wireless system, IVC possess various important 
aspects: reduced latency due to immediate 
connection, larger protection and having no service 
charges [2]. The particular qualities associated with 
VANETS enable the introduction of desirable 
innovative services. The represented applications in 
the most related areas are safety and comfort to be 
followed as [1]. 

1. Comfort Applications: These kinds of program 
enhance travelers ease and visitor’s effectiveness 
and/or hike the particular path to some location. 
Some examples for this class contains: visitor 
detail system, climatic 

 
    condition details, gas service place or restaurant 

location and cost details and entertaining 
connections for example Internet surfing as well 
as songs download. 

2. Safety Applications: The advantages of this class 
enhance      the security of travelers by the way 
of interchanging security related details through 
IVC. The details are either given to the driver or 
utilized to initialize an actuator associated with a 
dynamic security system.  

 
II. VANETS CHARACTERISTIC 

 
VANETS have changed into important study area 
around the recent years. VANET possess its own 
special features in comparison with different types of 
MANETS; the special features of VANET include 
[19]: 
A. Predictable mobility:- 
In contrast to MANETS, the actual network nodes 
(here vehicles) associated with VANETS relocate in a 
predefined method for the reason that streets structure 
are fixed and vehicles need to observe as well as 
follow the street signals, visitors signs, in addition to  
react with other moving  vehicles. 
 
B. High mobility and rapid changing topology:- 
Vehicles move very fast particularly on streets as well 
as on highways. Hence, they will stay in range for the 
connection with each other for short period of time, 
and also links are established and shattered quickly 
which in turns leads to quick modifications in 
network topology [5]. In addition, driver’s action is 
impacted with the requirement to respond to the 
information obtained from the network, which in turn 
cause modifications within the network topology. The 
quick modifications in network topology modify the 
network size to become compact i.e. small, although 
many routes might be turned off just before they are 
often used.. 
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C. Geographic position available:- 
Vehicles are often designed with modern, exact 
position methods integrated by automated maps. Such 
as global positioning system (GPS) devices have 
become common in vehicles which guide them to 
provide position details intended for navigation 
purposes [5]. 
 
D. Variable network density:- 
The network thickness throughout VANET differs 
with respect to the visitors’ load, which may be very 
extremely high in case of the dense areas, or really 
less, as in sparse regions [19]. 
 
E. High computational ability:- 
As vehicles are usually nodes in VANET, they are 
able to maintain an adequate range of devices and 
sufficient connection products such as very fast 
processors, big storage dimension, advanced aerial 
technology as well as current GPS. These methods 
improve the computational strength of the node that 
will help to develop efficient Wi-Fi connection and to 
gather correct information of node’s present location, 
velocity as well as direction. 
 
III. AODV AND AODV-R 
 
A. Adhoc on demand distance vector (AODV)  
AODV is a reactive routing protocol for dynamic 
wireless network. It is an on demand protocol, start 
route discovery operation only whenever a resource 
node wishes to send packet to the location node. The 
path finding operation is performed by transmissions 
Route Request packet (RREQ) to its neighbors. Each 
node retains broadcast-id which increments for new 
RREQ. Every time RREQ comes at a node, it verifies 
the broadcast id whether it will small or equal to the 
earlier received information and this will eliminate 
the packet [4]. 
 
B. Adhoc on demand distance vector reliability 
(AODV-R)  
Inside AODV-R routing protocol, R is for reliability. 
AODV is usually a reactive routing protocol; it 
results in a path among the source node and also the 
destination node just on requirement. AODV can be 
either used for uni-cast or multicast routing. When a 
network node takes a link, it transmits a routing 
request (RREQ) message to the neighbouring 
vehicles. [23]. every node retains this RREQ will 
keep the node record heard through and forward to 
some other nodes. This system associated together 
with creating the prior hop is known as backward 
mastering. If one of many intermediate nodes carries 
a path for the location, it replies back to the source 
node with this path. If in case several reactions obtain 
in the origin node, subsequently the item utilizes the 
path using the small number of hops. If routing reply 
ask for arrives at the placement node, a new routing 
response (RREP) message is usually delivered here 

we are at the cause node using the complete route 
obtained from the backward finding out. [6]? 
 
IV. ANT COLONY OPTIMIZATION 
 
Ant Colony Optimization is particularly a routing 
technique especially helpful to find out shortest path 
between two nodes. For that purpose the use of 
shortest path routing algorithm enables protocols to 
find such a path between sender and receiver which 
has minimum distance Therefore the path selected by 
minimum distance algorithm comes up with protocol 
outperforms all related protocols. As AODV and 
AODV-R uses dijsktra and hop by hop algorithm for 
selecting shortest path. Thus they can be improved 
using ant-colony optimization for selecting shortest 
path algorithm. The ACO algorithm aims to select the 
best route including the route reliability, packet 
delivery ratio, control overhead, end to end delay, 
link failures. 
 
V. RELATED WORK 
 
Lars, Wischhof et al. [1] represents a technique for 
scalable information dissemination in highly mobile 
adhoc networks, it proposes method segment oriented 
data abstraction and dissemination (S0DAD) with this 
method one application is presented i.e. self-
organizing traffic-information system (SOTIS). 
Saleh, Yousefi et al. [2] represents the comprehensive 
study connected with challenges throughout with 
these networks that targets the different issues as well 
as solutions. It has characteristics which might be 
different coming from generic MANETS. Tarik, 
Taleb et al. [3] suggests the usage of details on 
vehicles movement information to know a possible 
link breakage. The scheme used behind is to send 
only particular and well known packets called as best 
packets. Zhan, Huaweri et al. [4] it proposes two 
known algorithms i.e. Adhoc on-demand distance 
vector protocol (AODV) and optimized link state 
routing protocol (OLSR) are analyzed and compared. 
Yue, Lui et al. [5] it focuses on vehicular networks 
which contains wide range of services, information 
and entertainment applications. It provides a revision 
for the researchers related to vehicular adhoc 
network. Sandhaya, Kohli et al. [6] represents the 
advantages and disadvantages of the routing 
protocols. Ray, Hunt et al. [11] presents a review of 
wireless access standards for VANETS through this 
access their benefits and limitations. Yatendra, 
Mohan et al. [12] it focuses on the current exhaustive 
investigation of numerous routing protocols and 
ongoing research in VANET with their merits & 
shortcomings, which can be used for further 
enhancement of existing protocol or development of 
new efficient and more reliable protocols for most of 
the applications in VANET. Wu, Celimuge et al. [16] 
proposed a loss-tolerant scheme for 
unicast routing protocols in VANETs. The proposed 
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scheme uses multiple forwarder nodes to enhance the 
packet reception ratio at the forwarders and network 
coding to lessen the amount of required 
transmissions, producing a significant improvement 
of end-to-end packet delivery ratio without increasing 
the message overhead. Wu, Celimuge et al. [17] 
proposed a new method to route data messages 
in VANETs. The proposed protocol uses dynamically 
generated backbone vehicles to forward data 
messages. As a result, the selected backbone vehicles 
generate a reliably connected network. Kazemi, 
Babak et al. [18] introduced a novel approach for 
routing in VANETS particularly for highways, on the 
basis of the opposition based ant colony optimization 
algorithm. The outcome demonstrates that the 
proposed scheme significantly outperforms similar 
protocols in the literature. Eiza, Mahmoud Hashem et 
al. [21] it represents a new vehicular reliability model 
to provide the reliable routing in VANETs. It extends 
the known protocol i.e. adhoc on-demand distance 
vector (AODV) routing protocol to get efficient 
routing further it extends AODV to AODV-R. 
Manchanda, Puneet et al. [23] this paper proposes an 
algorithm that includes the reliability as well as delay 
factor in the existing AODV-R protocol to decrease 
the end to end delay. The protocol also reduced the 
routing overhead.Macedo, Ricardo et al. [27] this 
work shows an experimental operation evaluation by 
comparing the two paths i.e. the single-path and the 
multipath routing methods, planning to fully grasp 
their actions to be able to  support the perception of 
efficient routing protocols. Kristiana, Lisa et al. [34] 
this paper provides a brief overview of three 
dimensional challenges and evaluates existing 
forwarding method. 
 
VI. GAPS IN LITERATURE 
 
As discussed by Mahmoud Hashem [21], it is 
observed that AODV-R performs better as compared 
to AODV but still there are few areas where further 
improvements are possible. They proposed a new 
vehicular reliability design to help the reliable routing 
in VANETS. The link reliability is described as the 
possibility that direct transmission link between two 
vehicles will remain consistently accessible over a 
given time period. Moreover the link reliability value 
is correctly determined using the location, direction 
and velocity data of vehicles over the road. The use 
of congestion control is ignored in existing research 
on AODV-R protocol. We will propose ant colony 
optimization, data aggregation based AODV-R 
protocol to enhance quality of service of AODV-R 
further for all vehicular adhoc network. 
 
VII. METHODOLOGY AND RESULTS 
 

1. First of all network deployment is done i.e. road 
side units, vehicular nodes etc in a given area. 

2. Some nodes will be initiated act as senders. Each 
sender demands a path between certain 
predefined locations. 

3. Now each road side unit aggregates the demand 
of different nodes and apply time division 
multiple access to find the accepted routes. 

4. Now ant colony optimization is implemented to 
find shortest path between each sender and its 
receiver. 

 

 
Fig 1: Flowchart of the proposed technique 

 
For experimentation and implementation the 
proposed technique is evaluated using MATLAB tool 
u2013a. The evaluation of proposed technique is done 
on the basis of following parameters i.e. packet 
delivery ratio, control overhead ratio, end-to-end 
delay and link failures based on the velocity with data 
packet size 1000 and no of nodes 10. 
 

Table1.  Result Analysis of Different parameters 

 
 
A.Packet delivery ratio 
It represents the normal ratio of the volume of 
successfully acquired data packets at the destination 
node to the volume of data packets delivered.  
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Fig 2: Packet delivery ratio (%) 

 
The above fig.2 represents the evaluation for Ant 
Colony Optimization based routing protocol AODV-
R. It is observed that packet delivery ratio reduces 
when velocity increases, here x-axis represents the 
velocity and y-axis represents the Packet delivery 
ratio.   
 
B. Control overhead ratio 
It expresses the ratio of the total amount of routing 
request messages generated to the total amount of 
data messages delivered.  
 

 
Fig 3: Control overhead ( time in seconds) 

 
The above fig.3 represents the evaluation for Ant 
Colony Optimization based routing protocol AODV-
R. It is observed that control overhead ratio increases 
when velocity increases, here x-axis represents the 
velocity and y-axis represents the control overhead 
ratio. 
 
C. End -to-end delay  
End-to-End delay generally describes the time 
between the sending and receiving the data packets 
that are successfully received at the destination node. 
  

 
Fig 4: End to end delay (time in seconds) 

The above fig.4 represents the evaluation for Ant 
Colony Optimization based routing protocol AODV-
R. It is observed that end to end delay increases when 
velocity increases; here x-axis represents the velocity 
and y-axis represents the Delay (in sec).   
 
D. Link Failures 
It represents the number of link breakages that take 
place during the data transmission. The link 
breakages metric includes the breakages that occur 
due to route timeout and loss of connection due to the 
relative movement of two vehicles. This particular 
metric displays the efficiency from the routing 
algorithm in avoiding link problems and providing 
uninterruptable data transmission. 
 

 
Fig 5: Link Failures 

 
The above fig.5 represents the evaluation for Ant 
Colony Optimization based routing protocol AODV-
R. It is observed that link failures increases when 
velocity increases, here x-axis represents the velocity 
and y-axis represents the link failures.   
 
CONCLUSION 
  
In VANETs the transmission links are at extreme risk 
of disconnection. So there is a need for an efficient 
routing in algorithm which can deal with the high 
mobility of vehicles and can provide better data 
aggregation and route selection. In this paper we have 
implemented AODV-R by using Ant Colony 
Optimization and the results of the same have shown 
significant improvement. The evaluation for Ant 
Colony Optimization based AODV-R is done using 
parameters like packet delivery ratio, control 
overhead ratio, end-to-end delay and link failures. 
Evaluated AODV-R chooses the most reliable route 
which helps to reduce the possibility of link 
breakages and responds better to changes in network 
topology. The proposed technique has not considered 
the use of the failures of the nodes therefore in near 
future we will evaluate the effect of nodes failures in 
proposed AODV-R. Also suitable failover technique 
will also be used. 
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