Proceedings of the International Conference , “Computational Systems and  Communication Technology” 

 8th  , MAY 2010 -  by Cape Institute of Technology, 

Tirunelveli Dt-Tamil Nadu,PIN-627 114,INDIA

Swam Based ACO Routing Protocol in MANET

Poonam Dahiya ,  Ms. Jyotsna

    Er.poonam.dahiya@gmail.com
    Jyotsna06@gmail.com
USIT,Guru Gobind Singh IP University, Delhi

 


 Abstract

ACO is influenced by the foraging behavior of real ant colonies. Their behavior is governed by the goal of colony survival rather than being focused on individual survival. They find the shortest path from the nest to food source by depositing and following the trail of a chemical called pheromone on the path. The intensity of pheromone decides which path to follow for the destination. In MANET(Mobile Adhoc Network), routing is the challenging issue because of its various characteristic like dynamic topology, absence of centralized authority, power and battery constraint, time varying QoS requirements etcs. The following issues can be reduced with the help of Distributed nature and inherent randomness of ACO algorithms. In this paper we analyze the ACO based routing algorithms for MANET. Analysis shows that the proposed algorithm will be highly adaptive, efficient and scalable.   
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I.  INTRODUCTION

    MANET is self configuring network of mobile nodes connected by the wireless links- combination of which forms an arbitrary topology. The nodes are free to move randomly and organize themselves arbitrarily. The range of nodes is limited so the nodes in MANET’s act as both hosts and routers. The routing protocol in MANET needs to be flexible enough to adapt to the continuously changing network topologies and to support bandwidth and energy management as the nodes are power constraint. In recent years, a large number of protocols have been proposed to address the routing problem in MANETs. These protocols can be characterized as proactive, reactive and hybrid base don their design approach. Proactive routing protocol maintains a global topology information in the form of tables at each node. E.g DSDV. Reactive routing protocol routing paths are searched only when needed. E.g AODV[10]. Hybrid routing protocol make use of both proactive and reactive approach to achieve the better performance. 

    The above routing protocol still suffer from lack of efficiency and scalability with respect both to the network size and to the node movement pattern due to exchange of the global or the partial global topology information to maintain the routing information.
    A new family of algorithm emerged inspired by the collective behavior of social insect colonies such as ant colony optimization. These are proved to be efficient in developing routing algorithm for MANET. When ants start searching for food they initially explore the area surrounding their nest in a random fashion. While moving, ants leave a chemical pheromone trail on ground. The intensity of pheromone trail will guide other ants to the food source. It has been shown in[1] that the indirect communication between the ants via pheromone trail is known as stigmergy, enables them to find the shortest paths between the nest and food source.

    The structure of the paper is as follows. In section 2 the main Routing protocol of MANET is represented. In section 3 the general principle of ant routing algorithm and its characteristics is defined. In section 4 algorithm descriptions is given. Section 5 represents the analysis result for the better performance of ACO algorithms. Section 6 contains conclusion and future work
II. ROUTING PROTOCOLS IN  MANET
     A MANET routing protocol is a standard, that controls how nodes decide which way to route packets between computing devices in a mobile adhoc network[3]. The three most popular protocol which are used as base for ant algorithms are as follows:

A. Destination-Sequenced Distance Vector Routing
    DSDV[4] is a proactive routing protocol based on the Bellman-Ford algorithm. It expands on Bellman-Ford by having each entry in the routing table contain a sequence number. A route is considered more favorable if it has a higher sequence number. If two routes have the same sequence number, the one with the lower cost metric is chosen. When a node found a route is broken, it advertises that route with an infinite metric and a sequence number one greater than before. It can be shown that this routing algorithm is loop free.

B.  Dynamic Source Routing

    DSR is a reactive protocol. DSR is source routing protocol. Each packet routed by DSR contains the complete ordered list of nodes that the packet travels through. The protocol consists of two phases, route discovery and route maintenance. Route discovery is used to obtain a path from a source to a destination. A route request packet is flooded through the network and is answered by a route reply packet. Route maintenance is used to detect if the network topology has changed.

C.  Ad-hoc On-Demand Distance Vector Routing

    AODV is a reactive protocol that is a combination of DSR and DSDV. Route discovery and maintenance is similar to DSR, and uses the hop-by-hop routing of DSDV. It also uses sequence numbers for loop prevention, with the goals of quick adaptation under rapidly changing link conditions.

III. BASIC PRINCIPLE OF ACO
    Ant colony optimization[1] is a technique for optimization that was introduced in the early 1990’s. Marco Dorigo and colleagues introduced the first ACO algorithms in the early 1990’s [2]. The development of these algorithms was inspired by the observation of ant colonies. ACO adopts the foraging behavior of real ants. When multiple paths are available from nest to food, initially ants do random walk. During their trip to food as well as their return trip to nest, they lay a chemical substance called pheromone, which serves as a route mark as show in figure 1. Subsequently, the newer ants will take a path which has higher pheromone intensity and also will reinforce the path they have taken as shown in figure 2. As a result of this autocatalytic effect, the solution emerges rapidly. 
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Figure1. Ants exploring all surrounding paths
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Figure2. Number of ants keeps on increasing on shorter path. 
A. Solving Network Routing Using ACO

    Mobile ad hoc network routing is not easy to implement because network characteristics such as traffic load and network topology may vary stochastically and in a time varying nature. The distributed nature of network routing is well matched by nature of ACO algorithms. The given network can be represented as a construction graph where the vertices correspond to set of routers and the links correspond to the connectivity among routers in that network. The network routing protocol find the minimum distance suitable path from source node to destination node which can be easily done by the ACO algorithms.

B. Reason Considering ACO for Routing

    The following set of core properties characterizes ACO instances for routing problems:

· Providing traffic-adaptive and multi-path routing.

· Relying on both passive and active information monitoring and gathering.

· Making use of stochastic components.

· Not allowing local estimates to have global impact,

· Setting up paths in a less selfish way than in pure shortest path schemes favoring load balancing.

· Showing limited sensitivity to parameter settings.

IV. ANT ROUTING ALGORITHM DESCRIPTION
            An ant routing algorithm can be briefly described in the          following way 

· From each network node, a number of discovery packets (forward ants) are sent towards the selected destination nodes. They propagate concurrently and independently.

·  In each node routing tables consists of stochastic tables, used to select next hops according to weighted probabilities. These probabilities are calculated on the basis of the pheromone trails left by previous ants.

· While moving, the ants deposit pheromone on the path links, i.e., in the node routing tables they change the probability to select a particular next hop.

· Once a forward ant gets to the destination node, it first generates a backward ant and then dies.

· This way, the new packet created and sent back to the source will propagate through the same path selected by the forward ant.

· On its way back, the backward ant deposits pheromone on the reverse path links. Thus it updates the routing table of the nodes along the path. Once it has returned to the source node, the backward ant dies.

A. ACO Based Algorithms

Ant routing algorithm can be classified in different ways, according to how the pheromone is updated, how routing table probabilities are calculated, how often and how many ants are sent per request and so on. In table 1 we present some of the ACO based routing protocol proposed for MANET. 
Table 1

   Some ant routing algorithm for MANET

	Algorithm


	Ants sending
	Routing protocol
	Information collected by forward ants
	Considered parameter in choosing next node

	SDVR[5]
	Periodic 
	Reactive 
	Identities of crossed nodes
	Pheromone 

	EARA[6]
	Triggered by connection request
	Reactive 
	Identities of crossed nodes
	Pheromone 

	AntHocNetM[7]
	Triggered by connection request
	Hybrid
	Identities of crossed nodes
	Pheromone



	ARMAN[8]
	Periodic 
	Reactive 
	Identities of crossed nodes,Hop count,time, bandwidth
	Pheromone(based on 

QoS paraneters) 



	ADSR[9]
	Periodic
	Reactive 
	Identities of crossed nodes
	Pheromone


V. THEORETICAL ANALYSIS
 By the study and analysis of ACO based network routing algorithm we observed that distributed nature and inherent randomness makes ACO based routing algorithm suitable for MANET.  

· The ant colony optimization is based on ant agent system which works with individual ants and they used only local information. This gives high adaptation to dynamic changing topology of MANET

· Due to dynamic topology in MANET, multiple paths are available for a destination. These path increases the computational complexity. As ACO is heuristic in nature reduces the complexity of the computation

· To  make ACO metaheuristic suitable for MANET QoS routing, the ant can  additionally senses and collects some of the environment related parameters like number of nodes the ants have visited, the delay taken to reach destination and to come back to source and the available bandwidth of each link it has traveled. When the ant comes back to source, all details collected by that ant will be used to find whether the path taken by it will be suitable for real time data transmission or not.

· As frequent path failure occur in MANET, which increases packet loss during transmission. ACO based routing supports multi-path routing and each node maintain routing table for each neighbor and a pheromone value overcome this.

· Quality of services parameter in wireless links can be achieved in MANET with the computation of pheromone concentration, especial into evaporation process. This will help to achieve the decision process with respect to the link quality.    
VI.  CONCLUSION AND FUTURE WORK
    It is observed that the ACO based routing protocol improves the overall network performance as compared to other routing protocol. It gives a better method to find the best path based to the network connections, current traffic load, and link quality. It also provides stability in connection between source and destination as it supports multiple path routing. In future, we have planned to implement a new ACO based routing algorithm for MANET.
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