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Abstract— In this paper we implement AntHocNet, an algorithm for routing in Mobile Ad 

hoc Networks on DSR routing protocol to enhance its improvement. Due to the ever 

changing topology and limited bandwidth it is very hard to establish and maintain good 

routes in networks. Especially reliability and throughput are important concerns as far as the 

performance of a routing scheme is related. The AntHocNet algorithm is based on the nature-

inspired Ant Colony Optimization framework. We generally deal with two main categories of 

Ad-hoc routing protocols. AntHocNet consists of both reactive and proactive components. In 

a reactive path setup phase, multiple paths are set up between the source and destination of a 

data session, and during the course of the communication session, ants proactively test 

existing paths and explore new ones. In our simulation tests it is show that implementing Ant 

Colony Optimization on DSR can outperform simple DSR on different evaluation criteria. 

 

Index Terms—Ant Colony Optimization, congestion, DSR, MANET, overhead, proactive 

routing protocol, reactive routing protocol, throughput. 

 

 

INTRODUCTION  

 

Wireless systems, both mobile and fixed, have become an requisite part of communication 

infrastructure. Their applications range from simple and ordinary wireless, low data rate 

transmitting sensors to high data rate real-time systems; that are used for monitoring of large 

retail outlets or real-time broadcasting of sport events. The present wireless technology is 

based on point-to-point technology. GSM (Global System for mobile) system with an 

architecture based on mobile nodes communicating directly with central access points i.e. 

Base Trans-receiver Stations (BTSs) is a very common example of it. Sometimes there are 

networks that do not depend on the centralized connectivity such as Mobile Ad-Hoc Networks 

(MANETs). MANET is a wireless network connection which is having mobile nodes with no 

fixed infrastructure. These kinds of networks are generally used in areas such as 

environmental monitoring or in rescue operations. The main limitation of ad-hoc systems is 

the power availability. In addition to running the on-chip electronics, power consumption is 

managed by the number of processes and overheads required for the maintenance of 

connectivity. In other words, the most important performance criterion for mobile users is the 

battery life of device used. The battery life of the device can be enhanced by reducing the 

energy consumption over it.  
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The energy efficiency of wireless networks can be improved by designing energy 

conservative protocols over radio interface. There are mainly two components where most of 

the energy is consumed: host CPU and Wireless network interface. The progress on the 

betterment of the battery technology is steady but slow, and so spending as little energy as 

possible on different operations is likely to remain an important design constraint for mobile 

solutions [1].  

 

The use of laptops, Personal Digital Assistants (PDAs) and mobile devices has changed the 

business sector to improve the market of wireless networks in an ad hoc mode. Mobile Ad-hoc 

Networks have gained much importance because of the features such as they are decentralized, 

self organizing, adaptive and dynamic in nature. The delay, power consumption and 

throughput are main concerns in ad hoc networks due to its non confined nature. The MANET 

station acts like a router to route the information from one node to the other node as there is no 

access point available in ad hoc networks. MANETS are dynamic in nature as the nodes in 

these networks are dynamically allocated without any central administration and the nodes 

will behave as the hosts for the email, file transfer protocol, HTTP and other applications to 

transmit and receive the information [2].  

 

From the last few years the research interest in MANETs is growing, and especially the 

design of MANET routing protocols has received a lot of attention and interest. The basic 

reasons behind this is that routing in MANETs is a particularly challenging task due to the 

fact that the topology of the network keeps on changing constantly and paths which were 

initially working efficiently can quickly become inefficient or even infeasible. Also the 

control information flow in the network is very restricted. This is because of the fact that 

bandwidth of the wireless medium is always limited, and the medium is a shared medium. 

The access to the shared medium (channel) is controlled by protocols at the medium access 

control (MAC) layer which is commonly used in MANETs, which in their turn is used to 

create extra overhead [3]. It is therefore important to design algorithms that are adaptive, self-

healing and robust in nature. Moreover, these should work in a much localized way, due to 

the lack of centralization or infrastructure in the network.  

 

Self-organizing systems in nature like insect-societies show precisely the desirable 

properties which have been mentioned in the previous paragraph. By making use of a number 

of relatively simple biological agents (e.g., ants), a variety of different organized behaviors 

can be generated at the system-level from the local interactions among the agents and the 

environment. The adaptiveness and efficiency of the collective behaviors of these insect 

societies with respect to variations of environmental conditions is a key aspect of their 

biological success. Because of these similar properties, they have recently become a source of 

inspiration for the designing of routing algorithms for dynamic networks like MANETs. 

 

     In this paper, we describe AntHocNet based DSR routing scheme, a new routing algorithm 

for MANETs. AntHocNet design is based on a specific self-organizing behavior of ant 

colonies, the shortest paths discovery, and on the related framework of ant colony 

optimization (ACO) [4]. It has been observed that ants in their colony can converge on 

moving over the shortest path among different length paths connecting their nest to a food 

source [4]. The main catalyst of this colony-level shortest path behavior of ants is the use of a 

volatile chemical substance called pheromone (saliva): ants moving between the nest and a 

food source deposit pheromone, and preferentially move towards areas of higher pheromone 

levels. Shorter paths are completed more quickly and more frequently by the ants, and are 

therefore marked with higher pheromone intensity. These pheromoned paths will then attract 
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more ants, which will in turn increase the pheromone intensity level, until there is 

convergence of the majority of the ants onto the shortest path. The behavior of ants for 

searching the food has been described in Fig. 1. The local intensity of the pheromone level, 

which is the overall result of the repeated and concurrent path sampling experiences of the 

ants, encodes a spatially distributed measure of goodness associated with each move. 

 

 
 

Fig. 1. Behavior of the Ants for searching the food. 

 

    With Ant colony optimization scheme we aim to design an algorithm which works 

efficiently in MANETs while maintaining the properties which make ACO routing 

algorithms so appealing. While most of the previous algorithms for wireless networks were 

adopting a proactive scheme by periodically generating ant-like agents for all possible 

destinations, AntHocNet follows a hybrid routing approach: ants are generated according to 

both proactive and reactive schemes. In this paper we are going to apply AntHocNet 

algorithm which is based on ACO, on DSR routing protocol for improvement in its 

performance. 

    This paper is organized as follows. In Section II, we describe literature review. Section III 

contains the description of DSR routing scheme, and in Section IV the authors describe the 

algorithm used. Section V presents the simulation results which have been derived on the 

basis of ACO algorithm. 

  

LITERATURE REVIEW 

 

Arulanandam and Parthasarathy gave an approach to minimize power consumption in idle 

mode of mobile nodes [5]. They gave an idea to change the mode of the mobile nodes from 

Idle to Sleep. Because when nodes were neither transmitting nor receiving data packets rather 

those were in idle mode consume power as been consumed in receiving mode. They have 

taken two ad hoc on-demands routing protocols and applied this approach and illustrated that 

power consumed by these protocols, with this mechanism is less than power consumed by any 

other mechanism. It saved power up to 60% of power. 

 

Canan Aydogdu and Ezhan Karasan  proposed an analytical model for the IEEE 802.11 

distributed coordination function (DCF) in multi-hop wireless networks that considered hidden 

terminals and accurately worked for a large range of traffic load that are used to analyze the 

energy consumption of various relaying strategies [6]. The results showed that energy 
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consumption does not only depend upon processing power but also on traffic load that is the 

number of nodes present in the network. 

 

      Selcuk Okdem and Dervis Karaboga proposed in a paper that Wireless Sensor Networks 

consisting of nodes with limited power are deployed to gather useful information from the 

field [13]. The paper explains the use of a swarm intelligence based Ant Colony Optimization 

technique. A novel routing approach using an Ant Colony Optimization algorithm has been 

proposed for Wireless Sensor Networks consisting of stable nodes. The paper also includes 

illustrative examples, detailed descriptions and comparative performance test results of the 

proposed approach. The approach is implemented to a small sized hardware component as a 

router chip. Simulation results showed that proposed algorithm provides promising solutions 

allowing node designers to efficiently operate routing tasks. 

 

     In [12] paper Jing Yang et.al Mai Xu, Wei Zhao, and Baoguo Xu proposed a multipath 

routing protocol (MRP) based on dynamic clustering. Ant colony optimization (ACO) has 

been proposed solely for monitoring burst events in wireless sensor networks (WSNs). This 

approach has maximized the network lifetime and reduced the energy consumption. As the 

important attribute of WSNs is their limited power supply, thus some metrics have been well 

emphasized while designing routing in the MRP. Firstly, a cluster head (CH) has been 

selected among nodes located in the event area according to some parameters, such as 

residual energy. Secondly, an improved ACO algorithm has been applied in the search for 

multiple paths between the CH and sink node. Finally, the CH dynamically chose a route to 

transmit data with a probability that depends on many path metrics, such as energy 

consumption. The simulation results showed that MRP can prolong the network lifetime, as 

well as balance the energy consumption among nodes and reduce the average energy 

consumption effectively. 

 

Kaixin Yu, MArioa Gerla, Sang Bae showed the effectiveness of RTS/CTS (request to 

send/clear to send) in wireless ad-hoc networks [10]. First, they analyzed the interference 

range for open space environment. Second, they verified the data packet corruptions due to 

large interference range. Third, a simple MAC layer scheme was proposed to combat the large 

interference range. They have done only trivial modification to 802.11. 

 

    Ben Ahmed, Boudhir, Bouhorma gave a novel routing approach using an Ant Colony 

Optimization (ACO) algorithm for Wireless Sensor Networks [15]. Comparative performance 

test results of the proposed approach were included. Simulation results showed that the 

proposed algorithm provided promising solutions allowing node designers to efficiently 

operate routing tasks for maximizing the network lifetime. 

 

DSR PROTOCOL 

      The Dynamic Source Routing (DSR) protocol is a reactive type of protocol. It uses the 

concept of source routing. When packets are flooded by the source node, the sender node 

caches complete hop-by-hop route to the receiver node. These route lists are cached in a route 

cache.  The route from the source to destination is established whenever it is required. This 

approach enhances the efficiency of the network as compared to proactive routing protocols. 

The other two reactive routing protocols are AODV and OLSA.  

    The DSR protocol is based on the traditional DSDV protocol which is an example of 

proactive type of protocol. In DSR protocol the source node broadcasts the route request 
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(RREQ) packets in the network and the intermediate nodes which are having path to the 

destination will reply with the route reply (RREP) packets. In DSR protocol the intermediate 

nodes which further broadcast the route request packets also add their own identity in the 

header of route request packet. When the source node starts broadcasting the route request 

packets, the header of the route request packets is empty and header will be filled by the 

intermediate node. The destination node will select the best path on the basis of header value 

count [8]. The destination will unicast the route establishment message to the source through 

the intermediate nodes. The header value update approach is inefficient approach because the 

header value will be over flooded. The other problem in DSR protocol is that it selects the 

best path on the basis of minimum hop count and highest sequence number. But in the route 

which is established there can be congestion. In Fig. 2 the broadcasting of route request 

packets is shown and Fig. 3 shows the unicast of route reply packets by the destination node.    

 
Fig. 2. Route request packets broadcasting 

 
Fig. 3. Route reply packets unicast by destination 

 

ACO ROUTING ALGORITHM 

 

     AntHocNet is a hybrid multipath algorithm. When a data session gets started at source-

node s with destination-node d, s checks whether it has up-to-date routing information for d 

or not. If not, it reactively sends out ant-like agents, called reactive Forward Ants (FANTs), 

to look for paths to d. These ants collect information regarding the quality of the path they 

followed, and at their arrival in destination d they become Backward Ants (BANTs) which 

trace back the path and update routing tables (pheromone tables). The routing table Ri for 

node i for each destination d and each possible next hop n contains a value which is an 

estimate of the goodness of the path over n to d, which we call pheromone. 

     In this way, pheromone tables at different nodes indicate multiple paths between s and d, 

and data packets can be routed from node to node. They are statistically spread over the paths 
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where at each node they select the next hop with a probability proportional to its pheromone 

value.  

          The pheromone value [14] is calculated using the following formula: 

 

Ťid=2/(Tsd+hThop) 

Where,  

             Tsd=travelling time estimated by the ant, 

              h=hop count 

 Thop=fixed value representing the time of taking one hop in unloaded conditions. 

 

    As soon as the paths are set up and the data session is running, s starts sending proactive 

forward ants to d. These ants follow the pheromone values similarly to data packets. In this 

way they can observe the quality of the paths in use. Moreover, they have a small probability 

of being broadcasted, so that they can also explore new paths. In case of link failures, nodes 

either try to locally repair paths, or send a warning message to their neighbors such that these 

can update their routing tables.  

     Reactive forward ants which are looking for a destination d are either broadcasted or 

unicasted according to whether the node they are currently in has routing information for d or 

not. Due to broadcasting, ants can prosper quickly over the network, following different paths 

to the destination. When a node receives several ants of the same generation (i.e. hop count), 

it will compare the path travelled by the ant to that of the previously received ants of this 

generation. Only if its number of hops and travel time are both within a certain factor of that 

of the best ant of the generation, it will forward the ant. Using this policy, overhead is limited 

by removing ants which follow bad paths, while the possibility to find multiple good paths is 

not disturbed. 

 

SIMULATION RESULTS 

 

      In this section, we present our simulation results using NS2 simulator to evaluate our 

observations that compare the performance of the DSR routing protocol and improved DSR 

protocol using ACO algorithm and we find out that AntHocNet DSR has much better 

throughput and lesser overhead and less average energy consumption as compared to 

conventional DSR. The simulation parameters are as follows: 

TABLE 1 

 

PARAMETER VALUE 

Channel Type Wireless Channel 

Radio Propagation Two Ray Ground 

Antenna Type Omni antenna 

Interface Queue Type Queue/Drop tail/ Pri Queue  

Maximum Packets 500 

MAC Type 802.11 

Mobile Nodes 30 

Routing Protocol DSR 

Network Interface Type Wireless Physical 

Link Layer Type LL 

 Initial Energy in joules 100 
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In Fig. 4 the throughput graph has been plotted between the conventional DSR and 

AntHocNet DSR and it is found that throughput of the later one is much better as compared to 

the conventional DSR. The red line shows the conventional DSR whereas green line shows the 

improved AntHocNet DSR. 

 

 

 

 
 

Fig. 4. Throughput graph 

 

The overhead graph has been plotted (Fig. 5) between the new improved DSR and the DSR 

and it is found that DSR has larger overhead than new improved DSR. The red rectangles are 

for conventional DSR and the green are for ACO based i.e. AntHocNet DSR. 

 

 
 

Fig. 5. Overhead graph 

 

In Fig. 6 the average energy consumption graph has been plotted between the DSR and the 

AntHocNet based DSR and it is found that energy consumed by AntHocNet DSR is lesser as 

compared to the conventional DSR. The red rectangle shows the conventional DSR whereas 



International Journal of Computer Application                                            Issue 4, Volume 4 (July-August 2014)                                                                                                                  

Available online on http://www.rspublication.com/ijca/ijca_index.htm                                       ISSN: 2250-1797 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 141 
 

green rectangle shows the new improved DSR. The graph of Fig. 6 shows the average energy 

consumed by two routing schemes. When we take the difference between energies at different 

time values of ACO based DSR it is found that energy consumption in this case is lesser than 

that of conventional DSR.  

 

 

 
 

Fig. 6. Average energy graph 
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