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Abstract— Recent advances in hardware, software, and 

communication technologies are enabling the design and 

implementation of a whole range of different types of 

networks that is being deployed in various environments. 

One such network that has received a lot of interest in the 

last couple of years is the Vehicular Ad-Hoc Network 

(VANET).VANET has become an active area of research, 

standardization, and development because it has tremendous 

potential to improve vehicle and road safety, traffic 

efficiency, and conveniences well as comfort to both drivers 

and passengers. Recent research efforts have placed a strong 

emphasis on novel VANET design architectures and 

implementations. A lot of VANET research work has 

focused on specific areas including routing, broadcasting, 

Quality of Service (QoS), and security. In  this  Paper  a  

general  overview  of  Vehicular Ad-Hoc  network  

technology  ,the  routing  protocol(AODV) and Ant Colony 

Optimization . We define proposed algorithm for enhance 

AODV protocol using Ant Colony Optimization to find 

efficient path between source and destination. 
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I. INTRODUCTION 

The recent adoption of the various 802.11 wireless standards 

has caused a dramatic Increase in the number of wireless 

data networks.  Today, wireless LANs are highly deployed 

and the cost for wireless equipment is continuing to drop in 

price. Currently, an 802.11adapter or access point (AP) can 

be purchased for next to nothing.  As a result of the high 

acceptance of the 802.11 standards, academia and the 

commercial sector are looking for other applicable solutions 

for these wireless technologies. Mobile ad hoc networks 

(MANET) are one area that has recently received 

considerable attention.  One promising application of mobile 

ad hoc networks is the development of vehicular ad hoc 

networks (VANET). 

Vehicular Ad Hoc Networks (VANETs) have 

grown out of the need to support the growing number of 

wireless products that can now be used in vehicles. These 

products include remote keyless entry devices, personal 

digital assistants (PDAs), laptops and mobile telephones [1].  

As mobile Vehicular ad-hoc network (VANET) is 

subset of Mobile Ad hoc Network (MANET) in which 

vehicles could communicate with each other on the road and 

the intention of this network is to solve traffic problems. 

Motivation behind the VANET is to provide safety users. 

The benefit of using ad hoc networks is it is 

possible to deploy these networks in areas where it isn't 

feasible to install the needed infrastructure. It would be 

expensive and unrealistic to install 802.11 access points to 

cover all of the roads. Another benefit of ad hoc networks is 

they can be quickly deployed with no administrator 

involvement. 

Objective of VANET is to provide right 

information to users avoid the accidents and safe the journey 

VANETs are composed for a set of communicating vehicles 

equipped with wireless network devices that are able to 

interconnect each other without any pre-existing 

infrastructure (ad hoc mode).The benefit of using ad hoc 

networks is it is possible to deploy these networks in areas 

where it isn't feasible to install the needed Infrastructure. It 

would be expensive and unrealistic to install access points to 

cover all of the roads. 

II. VANET INFRASTRUCTURE 

Pure vehicle to vehicle ad hoc network (V2V) 

communication is a first type of communication in VANET, 

in which vehicle communicates to another vehicle. 

 

FIG.1: [15] 

In second type of communication vehicles depend 

on permanent infrastructure for sending and receiving safety 

or non-safety messages, it is called vehicle to infrastructure 

(V2I) communication. 

Hybrid network (V2V+ V2I) communication is a 

third type of communication in VANET, in which vehicle 

communicates to another vehicle or Infrastructure. 

III. AODV 

It stands for Ad hoc On Demand Distance Vector Routing. It 

is a Source Initiated on Demand routing protocols used in 

VANET. In this protocol every vehicle maintains route 

information of every vehicle. It uses sequence number 

concept to acknowledge the entry update time and time 

stamp based concept for table entry. If a table entry is not 
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used within a certain time limit, it will be deleted from table 

and if there is any breakage in linking with a vehicle to 

another vehicle, route error (RERR) packet is forwarded so 

that vehicle route is effectively updated in the routing 

table[3]. 

The AODV routing algorithm uses three types of messages 

1) RREQ (Route Request) message 

2) RREP (Route Reply) message  

3) RERR (Route Error) message 

 Consider the a network of nodes as shown in figure 

 

Fig. 2: [14] 

Suppose node 1 wants to communicate with node 4. The 

nodes which are in range of node 1 are considered as 

neighbors of node 1 

 

Fig. 3: [14] 

 Node1 cannot direct communicate with node4 so it will 

send/broadcast RREQ (Route Request) message with some 

necessary information like, source node address, destination 

node address, sequence number etc. 

 

Fig. 4: [14] 

  When neighbor of node 1 receives RREQ message then 

it has two options 

1) If  it  knows  the  route  to  the  destination  then  it  

will  send  the  RREP (Route Reply) message to the 

source node address.  

2) If it does not know the route to the destination then it 

will send the RREQ message to its neighbor. RREQ 

message is broadcasted until it reaches to the 

destination node. 

 

Fig. 5: [14] 

 Each node updates its routing table on reception of the 

RREP message. 

 

Fig. 6: [14] 

 The sequence number plays an important role. It is used 

to ensure that the received data is unsullied and RREQ 

message is nor rebroadcasted. In case of RREQ message 

node  compares  the  sequence  number  of  the  

RREQ  message  which  is  already broadcasted  with  the  

recently  received  message.  If the sequence no. of recently 

received  message  is  same  or  older  than  that  of  the  

message  which  is  already broadcasted  then  it  is not 

going  to be  rebroadcasted by  that node.  In case of RREP 

message the sequence number is compared with the stored 

sequence number of the routing table. If it is greater than the 

stored one then stored one then it will be stored in place of 

old one. The following figure will make it clearer. 

 Meanwhile if the source node does not receive  the 

RREP message within a sometime-period, depends on  the 

size and complexity of network,  then  it will rebroadcast the  

RREQ  message  with  the  same  source  and  destination  

node  address  but  with different and increased sequence 

number 

 

Fig. 7: [14] 

 When RREP message is received at the source node 

then it starts sending data to the desired node. 

The route is maintained in the routing table as long as the 

route is active. A  route  is  considered as  an active  if  it  is 
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used  frequently or at  some  regular interval. If nodes are 

moving around and one or more links are broken, recorded 

in the routing table, then the node propagates the RERR 

message. When node receives  the RRER  message  then  it  

corrects  its  routing  table  and  marks  that  node  as  

invalid. 

 

Fig. 8: [14] 

IV. ACO 

In computer science and operations research, the ant colony 

optimization(ACO) is a probabilistic technique for solving 

computational problems which can be reduced to finding 

good paths through graphs. This algorithm is a member of 

the ant colony algorithms family. Initially proposed by 

Marco Dorigo in 1992 in his PhD thesis, the first algorithm 

was aiming to search for an optimal path in a graph, based 

on the behavior of ants seeking a path between their colony 

and a source of food. [4] 

In ACO, a set of software agents called artificial 

ants search for good solutions to a given optimization 

problem. To apply ACO, the optimization problem is 

transformed into the problem of finding the best path on a 

weighted graph. The artificial ants (hereafter ants) 

incrementally build solutions by moving on the graph. The 

solution construction process is stochastic and is biased by a 

pheromone model, that is, a set of parameters associated 

with graph components (either nodes or edges) whose 

values are modified at runtime by the ants. 

 TSP EXAMPLE using ACO 

The easiest way to understand how ant colony optimization 

works is by means of an example. We consider its 

application to the traveling salesman problem (TSP). In the 

TSP a set of locations (e.g. cities) and the distances between 

them are given. The problem consists of finding a closed 

tour of minimal length that visits each city once and only 

once.  

To apply ACO to the TSP, we consider the graph 

defined by associating the set of cities with the set of 

vertices of the graph. This graph is called construction 

graph. Since in the TSP it is possible to move from any 

given city to any other city, the construction graph is fully 

connected and the number of vertices is equal to the number 

of cities. We set the lengths of the edges between the 

vertices to be proportional to the distances between the cities 

represented by these vertices and we associate pheromone 

values and heuristic values with the edges of the graph. 

Pheromone values are modified at runtime and represent the 

cumulated experience of the ant colony, while heuristic 

values are problem dependent values that, in the case of the 

TSP, are set to be the inverse of the lengths of the edges.  

The ants construct the solutions as follows. Each 

ant starts from a randomly selected city (vertex of the 

construction graph). Then, at each construction step it 

moves along the edges of the graph. Each ant keeps a 

memory of its path, and in subsequent steps it chooses 

among the edges that do not lead to vertices that it has 

already visited. An ant has constructed a solution once it has 

visited all the vertices of the graph. At each construction 

step, an ant probabilistically chooses the edge to follow 

among those that lead to yet unvisited vertices. The 

probabilistic rule is biased by pheromone values and 

heuristic information: the higher the pheromone and the 

heuristic value associated to an edge, the higher the 

probability an ant will choose that particular edge. Once all 

the ants have completed their tour, the pheromone on the 

edges is updated. Each of the pheromone values is initially 

decreased by a certain percentage. Each edge then receives 

an amount of additional pheromone proportional to the 

quality of the solutions to which it belongs (there is one 

solution per ant). This procedure is repeatedly applied until 

a termination criterion is satisfied. 

V. PROPOSED ALGORITHM 

Here as shown below we define pseudo code for our 

proposed algorithm.  

 Pseudo code 

       For each node // for whole graph 

     { 

       

    If id=send_id        /* Id of sender packet that we              

                                    Want to send to destination */ 

                  { 

                   Check database & 

                   Find optimal path 

                   Send (packet)           /*send packet to  

                                                  Destination id (host)  

                                                  Using previously   

                                                  Stored optimal path */ 

                   } 

                   Else if Id=intermediate 

                   Call forward         /* Pass packet to  

                                                Intermediate node*/ 

 

                    Else if id=dest_id   /* Id of receiver  

                                                            Packet */ 

                   Receive (packet)     /* receive packet that  

                                                    Is come from  

                                                    Sender*/ 

 

      } 

http://en.wikipedia.org/wiki/Computer_science
http://en.wikipedia.org/wiki/Operations_research
http://en.wikipedia.org/wiki/Probability
http://en.wikipedia.org/wiki/Graph_%28mathematics%29
http://en.wikipedia.org/wiki/Marco_Dorigo
http://en.wikipedia.org/wiki/Ants
http://en.wikipedia.org/wiki/Ant_colony
http://www.scholarpedia.org/article/Memory
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 In ACO [5] a fixed number of ants keep going around the 

network in a more or less random manner, keeping track of 

the last n visited nodes and when they arrive at a node they 

proactively update its routing table. 

VI. CONCLUSION 

Due to frequent disconnectivity and Packet loss nature of 

VANET between source and destination, link between 

source and destination is disconnected. So in this paper we 

present proposed algorithm for developing efficient routing 

between source and destination using AODV protocol based 

on Ant-Colony Optimization (ACO) algorithm. Because 

ACO algorithm use heuristic approach  hence it enhance 

AODV by setup custom parameter in AODV using  ACO 

algorithm, so we can solve blind flooding issue that is 

generated in AODV. 

Based on that we can achieve maximum throughput 

as well as reduce average delay in terms of data delivery. 
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