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ABSTRACT
A Mobile Ad-Hoc Network (MANET) consisting of mobile nodes which are connected by wireless links to form an arbitrary
topology without the use of existing infrastructure. In order to improve the Mobile Ad-Hoc Network a new routing algorithm is
implemented called Ant Colony Optimization. we take close look at algorithms used for Ant Colony Optimization(ACO) in order
to find best possible path.
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1. INTRODUCTION
Now a days, there is a problem in routing protocols in ad hoc network of wireless hosts. There are many routing
protocols presently proposed for ad hoc networks. Ad hoc network is also called as mesh network[1,3].
Mobile ad hoc network is a type of self configuring Ad-Hoc network that is mobile and change locations and configure
itself on the fly. Mobile ad hoc network use wireless connections to connect to various type of networks. One of the
major research area in the mobile ad hoc network is routing. Routing refers to the best path for transmit data from one
node to other node because topology in MANET cannot be stable.
Ant Colony optimization is a probabilistic method it is used for searching optimal path in the graph based on
behaviour of ants seeking a path between their colony and finds the best possible path. It is a Meta-heuristic
optimization technique[2]. ACO system can be implemented by many meta-heuristic algorithms. The three most
successful ones are:
 Ant-System
 Ant-Colony system(ACS)
 MAX_MIN Ant System(MMAS)
Ant system algorithm is an one of the best example of Ant Colony Optimization method from the field of Metaheuristics and computational intelligent. Ant System algorithm is a baseline for Ant Colony optimization method for
popular extensions such as Elite Ant system, Max-Min Ant system, Ant Colony System. Ant system algorithm is
inspired by behaviour of ants, specifically the pheromone communication between ants regarding a good path between
the colony and source .
Ant-Colony systems(ACS) is designed for problems like TSP, knapsack problem, quadratic problems and others.
MAX_MIN Ant system (MMAS),an Ant Colony Optimization algorithm is derived from Ant System but MIN_MAX
Ant System is differs from Ant System in several way, and usefulness we demonstrate by means of an experimental
study. the characteristics specific to MMAS- using a greedier search than Ant System -results from the search space
analysis of the combinatorial optimization problems[5]. The computational results on Travelling salesman problem
and Quadratic Assignment Problem shows MMAS this is currently among the best performing algorithms for these
problems.
The main advantages of ad hoc network are:






It is independence from central network administration.
The self-configuring, nodes are also routers.
self-healing through continuous reconfiguration.
scalable-accommodates addition of more nodes.
Flexible is similar to being able to access the internet from much different location.

In this paper we have done survey on Ant Colony Optimization using MANET.
The proposed algorithm combines the idea of Ant colony Optimization(ACO) and link state Routing (OLSR) protocol
to identify constant paths in between source and destination nodes.
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2. ANT COLONY OPTIMIZATION
The Quality of Service of routing protocols can be enhanced by minimizing the routing overhead[9].
The different optimization techniques can be used for them. The Ant Colony Optimization techniques is one of them.
When the ants are searching for a food , these ants wander randomly in any direction after finding the food or resource
they get it returned to their nest position.
Figure 1 shows that how Ant Colony Optimization works with respect to the quality of service of routing protocols.
Many ants can take different routes to reach the same food source.

Figure 1
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4. ANT COLONY OPTIMIZATION ROUTING ALGORITHM(ACORA)
This algorithm has three phases:
 Route Discovery phase: In this phase new routes are created. The use of a Forward (FAnt) and Backward
Ant(BAnt) requires a creation of new routes. a FAnt is an agent to the source node it establishes the pheromone
track. a BAnt it establishes the pheromone take to the destination node.
The FAnt is a small packet and it has aunique sequence number. On the basis of sequence number and source adress of
FAnt nodes are able to distinguish duplicate packets.
A Forward Ant is broadcasted by the sender and it is relayed by neighbors of the sender. FAnt for the first time in its
routing table creates a record.
A record in the routing table is a triple and consists of pheromone value,destinaion address, and next hop. The node
interprets the source adress of Forward Ant as destination address, address of previous node as the next hop, and
depending on number of hops the FAnt needed to reach the node and it computes the pheromone value. Then the node
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relays the FAnts to the neighbors. Duplicated FAnt are identified by the unique sequence number and destroyed by
the nodes. if FAnt reaches the destinatin node, it is processed in a special way.
The destination node it collects the information of the FAnt and destroys it.at the same time ,it creates a BAnt and it
sends to the source node. The BAnt also it establishing a track to this node.when the sender receives the BAnt from
destination node to the source node, the path is established and data packets can also be sent.

Figure 2(a). Route discovery phase.
A forward ant (F) is send from source to the target address (destination node) D. Routing table and pheromone values
initialize , forward ant which is relayed by other nodes.

Figure 2(b). Backward ant(B) has same task as the forward ant during Route discovery phase.
Forward ant send by the destination node towards the source node.
 Route Maintenance: Both FANs a nd BANTs once it established the pheromone tracks for the source and
destination node, Ant Colony Optimization routing algorithm does not need any special packets for maintenance
of route.
 Route Failure Handling: Through a missing acknowledgement ARA recognizes a route failure. if a node gets
any ROUTE ERROR message for certain link, by setting the pheromone value to 0 it first deactivates this link.
then the node searches for alternative link in the routing table through that link it sends the packet. otherwise the
node informs its neighbors, hoping that they can realy packets.

5. PROPERTIES OF ARA(ANT COLONY ROUTING ALOGORITHM)
Dynamic topology:It is responsible for bad performence of several routing algorithms in ad hoc network.The ant
colony optimization meta-heuristic it is based on agent system and works with individual ants.
Local work: Ant colony optimization meta-heuristic is based only on local information that is no routing tables or
other information blocks have to be transmitted to all nodes of the network.
Link quality: Integrate the link quality into comutation of the pheromone concentration, into the evaporation
process.with respect to the link quality this wil improve the decision process. it is here important approach to be
modified so that nodes can also manipulate the pheromone concentration independent of ants, that is data packets.
Support for multi-path: Each nods has a routing table with entries for all its nodes, which contains pheromone
concentration to select next node decision has to be made according to rule based on the pheromone concentration on
the current node, which is provided for each possible link. Thus ,the approach support multi-path routing.
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Overhead of ARA: the over head of ARA is very small, because there are no routing tables which are interchanged
between the nodes. The FANT and BANT packets does not transmit much routing information .only the unique
sequence number is transmitted in routing packets and more route packets maintenance is performed .

6. APPLICATIONS OF ACO
1. Ant Colony Optimization(ACO) algorithms is applied to many optimization problems, ranging from quadratic
assignment to routing vehicles and lot of derived methods have been used in dynamic problems and parallel
implementations.
2. It has also been used to near optimal solutions to the travelling salesman problem.
3. The first ACO algorithm was called the Ant System and The main goal is to solve the travelling salesman problem,
and to find the shortest round-trip to link a series of cities.
4. At each stage, the ant chooses to move from one city to another according to some rules:
 Exactly once, it must visit each city;
 A distant city has less chance of being chosen;
 The more intense the pheromone trail laid out on an edge between two cities, edge will be chosen with respect to
greater probability.
 After completed its journey, the ant deposits more pheromones on all the edges it traversed, if the journey is short:
 After each iteration, trails of pheromones evaporate.
Because of these features ACO is found in many applications

7. CONCLUSIONS
This paper gives a overview of various Ant Colony Optimization algorithms and its properties and its applications. The
routing algorithm which are used in ad hoc network. MANETs and ANTs they both possess same physical structure but
still possess different overhead rate and packet delivery ratio. according to our view, ACO has ability of simple ants
to solve a complex problem. Thus ACO is the better algorithm and efficient algorithm to work with MANET.

REFERENCES
[1]. M. Dorigo, M. Birattari, & T. Stutzle, (2006)“Ant colony optimization”, Computational Intelligence Magazine,
IEEE, Vol. 1, No. 4, pp. 28 –39.
[2]. Mesut G¨unes¸, Udo Sorges, Imed Bouazizi, ARA – The Ant-Colony Based Routing Algorithm for MANETs,
Proceedings of the International Conference on Parallel Processing Workshops (ICPPW’02) 1530-2016/02 © 2002
IEEE.
[3]. Josh Broch, David Maltz, David Johnson, Yih-Chun Hu, and Jorjeta Jetcheva, “A performance comparison of
multihop wireless ad hoc network routing protocols” in MobiCom’98, ACM, 1998
[4]. J.L. Bentley, Fast algorithms for geometric traveling salesman problems, ORSA J. Comput. 4 (1992) 387–411.
[5]. T. Stützle, H.H. Hoos, The MAX–MIN ant system and local search for the traveling salesman problem, in: T
[6]. AneliseMunaretto and Mauro Fonseca, “Routing and quality of service supportfor mobile Adhoc networks”,
Computer Networks, Vol. 51, No. 11, pp. 3142-3156, 2007
[7]. S. Z.Baoxian, T. M. Hussain, “QoS routing for wireless ad hoc networks: Problems, algorithms, and protocols,
IEEE Comm. Magazine, 43(10): 110-117, 2005H.H. Crokell, “Specialization and International Competitiveness,”
in Managing the Multinational Subsidiary, H. Etemad and L. S, Sulude (eds.), Croom-Helm, London, 1986. (book
chapter style)
[8]. Sharvani G S, Dr. A G Ananth and Dr T M Rangaswamy “Efficient Stagnation Avoidance For Manets With Local
Repair Strategy Using Ant Colony Optimization” International Journal of Distributed and Parallel Systems
(IJDPS) Vol.3, No.5, September 2012
[9]. P.Deepalakshmi, Dr.S.Radhakrishnan, “Ant Colony Based QoS Routing Algorithm For Mobile Ad Hoc
Networks,” InternationalJournal of Recent Trends in Engineering, Vol. 1, No. 1, May 20
[10]. Damla Turgut, Sajal K. Das, Ramez Elmasri and Begumhan Turgut, “Optimizing Clustering Algorithm in
Mobile Ad hoc Networks Using Genetic Algorithmic Approach”,2000
[11]. A. Colorni, M. Dorigo et V. Maniezzo, Distributed Optimization by Ant Colonies, actes de la première conférence
européenne sur la vie artificielle, Paris, France, Elsevier Publishing, 134-142, 1991
[12]. S. Kanimozhi Suguna S. Uma Maheswari, Ant Colony Optimized Routing for Manets, European Journal of
Scientific Research, ISSN 1450-216X Vol.74 No.3 (2012), pp. 364-369 © EuroJournals Publishing, Inc. 2012
[13]. P.Deepalakshmi and Dr.S.Radhakrishnan, “Ant Colony Based QoS
[14]. Routing Algorithm For Mobile Ad Hoc Networks,” International Journal of Recent Trends in Engineering, Vol. 1,
No. 1, May 2009.

Volume 4, Issue 9, September 2015

Page 116

International Journal of Application or Innovation in Engineering & Management (IJAIEM)
Web Site: www.ijaiem.org Email: editor@ijaiem.org
Volume 4, Issue 9, September 2015

ISSN 2319 - 4847

AUTHOR
Deepthi . N received the Bachelor Of Engineering degrees in Information science and Engineering
from S.J.C. Institute Of Technology, chikkaballapur in 2010 and 2014, respectively. Now pursuing
Master Of Technologies in Computer Science and Engineering from B.M.S. Institute of Technology
and Management , Bangalore in 2014 and 2016 . Presently working on networking , and completed
Survey On Ant Colony Optimization(ACO) algorithm.
Bharathi. R received Master Of Technologies in Computer Science and Engineering and currently
working as associate professor in B.M.S. Institute Of Technology. Now pursuing ph.D and
completed Survey On Ant Colony Optimization(ACO) algorithm.

Volume 4, Issue 9, September 2015

Page 117

