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Abstract— The system that does not needed any structure for 

exchanging information among nodes is known as mobile adhoc 

network. In this paper ant colony optimization which is 

optimized data dissemination scheme for mobile adhoc network 

has been projected. One of the major challenges in mobile adhoc 

network is to develop optimized routing between the nodes which 

communicate among themselves. Exchange of information in the 

system is dependent on the lifetime of the node. This is further 

related to energy of node. Thus optimization is required to extend 

the lifetime of the node. To compute the effectiveness of the 

projected algorithm the results of the projected algorithm are 

examined with respect to several metrics of performance such as   

packet delivery ratio, throughput and consumed energy. The 

projected technique has been tested on the scenario of the system 

consisting of 100 nodes. To carry out the simulation network 

simulator NS2 version 2.35 is employed. Throughput of the 

proposed technique is just thrice with respect to ACO-FDRPSO 

whereas throughput of projected technique is approximately five 

times as that of AODV and ACO-ALEEP. However packet 

delivery ratio has been enlarged by just about 1.9%.The energy 

consumption of the planned technique is higher than AODV, 

ACO-ALLEP and ACO-FDRPSO. 

  
Keywords— Swarm techniques;  Ant Colony Optimization  ; 

Routing Protocol 

I.  INTRODUCTION 

In wireless sensor network and mobile adhoc network there 

are various issues like tracking of the target, enhancing the 

lifespan of the nodes and routing. Tracking of target that has 

been solved by ACO results in well-organized network in 

reference to the network having stationary nodes. The network 

whose lifespan has been enhanced will be useful for 

heterogeneous networks. The network having lesser routing 

overheads is achieved after solving routing problem through 

ant colony optimization [1]. The Ants prefer a route of larger 

probability because this is dependent on pheromone value. By 

this way additional quantity of pheromone will be able to 

catch the attention of further Ants leading to constructive 

response on constructive routes and unconstructive on other 

routes [2]. The networks which operate in the absence of 

central agent is referred to as mobile adhoc network. To find 

the best path between sender and receiver is one the major 

issue in MANET [3]. Function oriented networking approach 

uses FON function to implement the direction-finding 

software using ACO in actual Ethernet system [6]. As 

compared to other algorithms the algorithm that is usually 
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implemented in mobile adhoc network is ant colony 

optimization. The reason for employing ant colony 

optimization in mobile adhoc network is that with the help of 

ant colony optimization the best and shortest route can be 

found [7].Ants while moving through source to destination 

will leave the pheromone on the path .Additional ants will 

pursue the path in which there exists advanced probability of 

pheromone. Majority of the ants will prefer the shortest path 

as it took a smaller amount of time to search food from these 

paths [8]. The ants that would be able to locate the shortest 

lane among the source and destination are called blind ants 

[9]. All the pheromones track experiences from evaporation. 

The various events that can be carried out by the ant colony 

optimization are monitoring the quality of the results that have 

been created and updation of pheromone track. Secondly put 

down the pheromone to the results that have been created 

through the ants. This pheromone lay down is carried out by 

the local search [13]. 
In addition the paper is arranged in the subsequent way. 

The related work revealed in the literature is demonstrated in 
Section II. Section III describes the proposed work. The 
System model is expressed in Section IV. Metrics employed is 
explained in section V. In addition  the results and discussion 
are described in Section VI. At last section VII provide details 
about the conclusion and future scope.  

II. RELATED WORK 

Ant colony optimization finds its utilization in various fields 

of electronics and computers namely in data mining, wireless 

sensor networks, mobile adhoc networks, artificial intelligence 

and software engineering etc [1]. The ants incase of ant colony 

optimization converse ultimately by putting pheromones on 

the path from source to destination. This will guide other blind 

ants to follow the path in which there is higher concentration 

of pheromones [3]. An improved IAMQER utilizes positive 

feedback for creating a route and path evaluation function to 

estimate how the route is performing. Through the path 

evaluation function and positive feedback the energy 

utilization of the network is minimized which leads to enhance 

the lifetime of the network and packet delivery ratio is 

enhanced [4]. Smallest distance, least delay, lesser energy 

utilization, and lesser cost are some of the parameters that are 

improved through the hybridization of ant colony optimization 

and particle swarm optimization .However the results of 

performance matrices are not of the desired level if either ant 

colony optimization or particle swarm optimization is used  

independently for route optimization [5]. Bifan li et al. has 

proposed an algorithm of ant colony optimization which is 

based on ant with memory. For faster convergence the ants 

utilizes the optimized solution which it has memorized. This 

algorithm has been used for solving travelling salesman 

problem. Ants are motivated to discover new edges for finding 

optimized solutions with larger probabilities when 

pheromones are reduced at the edges which have been stayed 

by ant. Pheromone reduction arises due to local update rule 

[9]. There are basically two types of Ants namely best ant and 

worst ant. Through the use of larger number of Ant’s cycle the 

chances of getting best solution gets enhanced. The algorithm 

has the ability to converge faster due to search operation 

which is carried out near the best solution. In order to achieve 

this amount of pheromone difference is enhanced across the 

edge of best path and worst paths [10]. Harris Simaremare et 

al. have proposed an algorithm which is hybridization of ANT 

plus AODV. There are two security mechanisms in mobile 

adhoc network namely trust based and cryptography. Out of 

which trust based has good performance as in this case before 

carrying out the conversation among nodes the trust 

relationship is calculated [11]. Wenjun Pan et al. introduced an 

ACO technique which relies on experience representation. In 

this every ant is directed through the skills acquired from the 

plans. System relies on this model congregate to better 

solution rapidly. The algorithm finds its use for resolving the 

travelling salesman problem. EMMAS has quicker rate of the 

estimation for finding the best solution as compared to the rate 

of the estimation of the MMAS. Further EMMAS can 

discover improved solution in comparison to MMAS in the 

most bad and finest condition [12]. Oscar Cordon et al. 

proposed a Best worst Ant colony optimization that is based 

on evolutionary computation concepts. Best worst ant system 

is stronger as in this case the value of standard deviation is 

small as compared to ant colony system and ant system [13]. 

Amanpreet Kaur et al. presented ACO based multipath routing 

algorithm for uninterrupted communication during the path 

breaks [14] [15]. The network topology plays a significant role 

as the search space is defined through it [16].Chintan Kanani 

et al. has discussed AOMDV algorithm which is helpful in 

choosing the secured paths by renewing the routing table [17]. 

Kun-Ming Yu et al. has discussed AACO routing algorithm 

which determines the data about the best path [18]. 

III. PROPOSED WORK 

In a system topology the Ant colony optimization algorithm is 

suitable for judgment of the route. The projected algorithm 

employs ACO to determine the possible routes for particular 

system topology from sending node to intended node. The 

routes are revealed through the bandwidth and remaining 

power of node. The various reasons for clubbing ant colony 

optimization with mobile adhoc network are dynamic 

topology, quality of the linkage and maintenance for 

multipath. Ant colony algorithm is well suited to present 

topology of the system.ACO rely on the local information in 

which  no data related to routing table is conveyed to 

adjoining nodes of the system. The route is selected depending 

upon the pheromone value which is stored in routing table. By 

this way ant colony optimization maintains the multipath 

routing. 

A. Design of ACO Algorithm 

 Suppose that sending node has data to dispatch to the 

intended node in which each connected node has 

table holding data regarding path. Topology size is 

taken as 1000*1000.  

 Target starts sending the information to the 

transmitting node by means of its adjoining nodes.  
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 Various information is gathered by forward ant while 

moving towards the transmitting node.  
 Forward ant is changed in to backward ant on 

reaching destination which will follow the similar 

route that has been traversed by forward ant although 

in reverse direction. 

 The node determines delay, amount of hops and 

bandwidth for each backward ant that is arriving at 

intervening node. Based on this choice of the route is 

determined to arrive at the source. 

 Depending upon the probability the selected route is 

saved in memory. 

 The path having superior probability is preferred as 

the most excellent path and transmission of data will 

take place from beginning to end via this path. 

 

IV.SYSTEM MODEL 
 

Let there be a graph consisting of several nodes. Out of these 

nodes there will be one originating and target node. The 

phenomenon of sending the packets from originating node to 

target node is referred to as routing. Ants that are generated at 

the source end are sent randomly to the destinations. So there 

exists several routes to reach destination out of which 

optimized route is selected depending upon the performance 

metrics. The route having minimum routing overheads, least 

average delay and highest throughput will be considered to be 

the optimum. However optimum route is selected out of 

various routes with the help of proposed ant colony 

optimization algorithm. In fig.1 there are nine nodes among 

which A is the source node and I is the target node. So three 

different routes to reach the destination are A-B-C-D-I, A-E-I 

and A-F-G-H-I.  

                                                C                           D 

 

 
 

                      B 

 
      

                                                       E 

 
   A                                                                                                                      I 

 

 

                                 F                               G                             H 

 

Fig.1.Network topology of planned Algorithm 

 

                             

V.METRICS EMPLOYED 

To check the efficiency of the planned algorithm the various 

parameters have been assessed. 

 

A.Throughput 

It is the quantity of digital information per unit time sent via a 

connection which can be physical or logical. It is computed in 

bits/second. 

 

 

B.Packet delivery ratio(PDR) 

It is evaluation of one hundredth of packets sent productively 

to the destination node. 

 

C. Energy Consumption 

The utilization of energy is determined during the choice of 

best route which necessitate least energy to forward the 

information from sender to receiver.   

VI.RESULTS AND DISCUSSION 

The comparison of planned Ant colony optimization algorithm 

with dissimilar algorithms of ant colony optimization with 

respect to performance matrices is carried out. Through the 

results the different interpretations have been made. 

Throughput of the proposed technique is just thrice with 

respect to ACO-FDRPSO whereas throughput of projected 

technique is approximately five times as that of AODV and 

ACO-ALEEP. However packet delivery ratio has been 

enlarged by just about 1.9%.The energy consumption of the 

planned technique is higher than AODV,ACO-ALLEP and 

ACO-FDRPSO. 

 
     TABLE I           COMPARISON OF DIFFERENT PARAMETERS 

Algorithms 
Packet Delivery 

Ratio Throughput 

Consumed Energy 

AODV 70 625 
60 

ACO-ALEEP 90 600 
60 

ACO-

FDRPSO 90 900 

65 

Proposed 99.153 3129 
90.2 

 

The effect of Packet delivery ratio Vs number of nodes is 

shown in Fig. 2. Out of all four techniques proposed technique 

has been proved successful in sending additional quantity of 

packets to the right target since extended lifetime depends on  

the choice of neighbor. 

Fig.3. illustrates throughput Vs number of nodes. Throughput 

of the planned algorithm is maximum because larger broadcast 

of data takes place between sender and receiver as the number 

of nodes is increased. This will cause an increase of 

throughput.  
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Fig. 4. shows the effect of consumed energy Vs number of 

nodes. With the enlargement of number of nodes the energy 

utilization gets improved. In order to avoid the nodes being 

wakeful at different instant of time it is toggled among two 

different states that are energetic and sleep. This will lead to 

reduce the depletion of energy occurs due to interference.So 

the proposed algorithm has advanced residual energy as 

compared to other techniques. 

 

                   Fig.2. Packet delivery ratio Vs Number of nodes  

 
 

                              Fig.3. Throughput Vs Number of nodes 

 
 
                          Fig.4.Consumed Energy Vs Number of nodes 

VII.CONCLUSION AND FUTURE SCOPE 

Better utilization of energy is one of the major critical issue in 

mobile adhoc network. The reason being transfer of 

information depends on existing energy. However the nodes 

which does the transfer of data has very limited energy. The 

outcome of the planned ant colony optimization technique is 

good with respect to existing variants of ant colony 

optimization techniques. Throughput of the proposed 

technique is just thrice with respect to ACO-FDRPSO whereas 

throughput of projected technique is approximately five times 

as that of AODV and ACO-ALEEP. However packet delivery 

ratio has been enlarged by just about 1.9%.The energy 

consumption of the planned technique is higher than AODV, 

ACO-ALLEP and ACO-FDRPSO. Finally it has been 

concluded that the projected approach is superior to the 

existing ant colony optimization techniques. The parameter 

end-to-end delay which is the addition of delays encountered 

at every hop from transmitting to target has not been discussed 

in this paper so work can be extended to include this 

parameter. 
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