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Abstract – Wireless Sensor Networks are portrayed by having particular necessities for example restricted 
energy accesability, flat memory and diminished transforming power. Additionally, the aforementioned systems 
have gigantic potential appropriateness, e.g., environment checking, restorative forethought, military 
reconnaissance or movement control. Numerous orders have been created for Wireless Sensor Networks that 
attempt to defeat the demands that portray this sort of systems. Antbased routing orders can add a significant 
commitment to support in the maximisation of the system life-time, yet this is just conceivable by method of an 
versatile and adjusted calculation that considers the Wireless Sensor Systems essential limitations. This paper 
presents another Wireless Sensor Network routing methodology, which is dependent upon the Ant Colony 
Optimization metaheuristic.  

The methodology was mulled over by recreation for some Wireless Sensor System situations and the effects 
decidedly indicate that it minimises correspondence load and maximises energy investment funds. 

------------------------------------------♦---------------------------------------------- 

INTRODUCTION 

Recognized as a standout amongst the most important 
innovations of the Xxi century, Wireless Sensor Networks 
(Wsns), are coming to be the following go in informative 
data unrest. This improvement was just conceivable 
because of the later developments in electronic sensors, 
conveyance advances and processing calculations; 
notwithstanding, due to their variety, Wsns present new 
challenges contrasted with custom wireless systems. In 
spite of the fact that they could be acknowledged specially 
appointed systems, Wsn present one of a kind attributes 
primarily because of their part apparatuses, the sensor 
junctions.  

A sensor junction, normally, holds indicate preparing 
circuits, micro-controllers and a wireless 
transmitter/receiver antenna, and is portrayed by 
constrained assets: flat memory, decreased power electric 
cell and restricted transforming competencies. Sink-
junctions are the mechanisms answerable for 
administering the conveyance from the sensor system to 
the base station, ordinarily spotted in the wired system 
where the eyewitness keeps record of the sensor 
information. In the wake of getting bundles, sink-junctions 
can send them to the base station provided that it is found 
inside the conveyance reach, or send them to other sink-
junctions, through known impromptu systems. Besides, 

sink-junctions have notable qualities when contrasted with 
normal sensor-junctions, for example more energy limit, 
additional preparing power and more memory, which 
makes them flawless to perform towering request 
preparing and saving errands.  

Potential Wsn requisitions incorporate security, activity 
control, mechanical and assembling mechanization, 
therapeutic or creature screening, and numerous more. 
This wide relevance range strengths Wsn orders to come 
to be requisition based, implying that it is not possible to 
manufacture a Wsn calculation that fulfils all requisition 
necessities. Rather it is important to manufacture bland 
calculations that some way or another might be acclimates 
to some provision necessities and in the meantime delay 
the system lifetime provided conceivable. The lifetime of a 
sensor system might be measured dependent upon 
nonexclusive parameters, for example the time when 50% 
of the sensor junctions lose their transmitting ability, then 
again through particular measurements of every provision, 
e.g. least delay.  

This paper presents another correspondence methodology 
for Wsn called energyefficient ant-based routing 
calculation (Eeabr), which is dependent upon the Ant 
Colony Improvement (Aco) metaheuristic . Eeabr utilizes a 
state of counterfeit ants that voyage through the Wsn 
searching for ways between the sensor junctions and an 
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objective junction, that are in the meantime short in length 
and energy-efficient, committing in that path to maximise 
the lifetime of the Wsn. Every ant picks the following 
system junction to run to with a likelihood that is a capacity 
of the junction energy and of the measure of pheromone 
trail introduce on the associations between the junctions. 
The point when an ant compasses the objective junction, it 
ventures counter directionally trough the way built and 
redesigns the pheromone trail by a sum that is dependent 
upon the energy value and the amount of junctions of the 
way. After a few cycles the Eeabr order has the ability to 
fabricate a routing tree with enhanced energy branches.  

In this paper we don't recognize energy recovering 
methods dependent upon the administration of the junction 
status. The aforementioned procedures are ordinarily 
actualized in physical what's more access layers, and 
permit turning junctions from slumber mode to 
transmitting/receiving mode. 

ENERGY-EFFICIENT ANT-BASED ROUTING 
PROTOCOL 

Whenever a Wsn methodology is planned, it is important 
to acknowledge the energy proficiency of the underlying 
calculation, since this sort of systems have strict control 
prerequisites. In this area we portray another energy-
obliged order, the Eeabr methodology, which is dependent 
upon the Ant Colony Optimization heuristic and is 
concentrated on the primary Wsn demands.  

On such arranges sent in genuine environment it is 
important to focus out that sensor junctions might not have 
energy recharging competencies. This supposition powers 
the utilization of energy-efficient calculations keeping in 
mind the end goal to boost the system's life time. In 
differentiate, in auspicious conveyance bundle systems, a 
routing calculation endeavors to discover the briefest way 
between two unique units (source and collector), which 
might be effectively done by picking the way with less 
correspondence bounces. In Wsns such necessities are 
committed to second plane, since nature of administration 
and administration mindfulness are not as important as in 
typical Manets, where running methodologies needed flat 
conveyance delays.  

Enhanced Ant Based Routing for Wsn : In this segment we 
propose two changes in the essential ant-based routing 
calculation portrayed in the past area to decrease the 
memory utilized within the sensor junctions and 
additionally to recognize the energy nature of the ways 
discovered by the ants.  

In the essential calculation the forward ants are sent to no 
particular end of the line junction, which implies that 

sensor junctions should speak with one another and the 
routing tables of every junction must hold the Id of all the 
sensor junctions in the neighbourhood and the journalist 
levels of pheromone trail. For vast organizes, this might be 
an issue since junctions might need to have colossal 
measures of memory to recover all the informative content 
about the neighbourhood. By and by, the calculation might 
be effortlessly adapted to safeguard memory. In the event 
that the forward ants are sent straight to the sink-junction, 
the routing tables just need to spare the neighbour 
junctions that are in the bearing of the sink-junction. This 
respectably decreases the span of the routing tables and, 
in result, the memory required by the junctions.  

As depicted in the Introduction, sensor junctions are units 
with an extremely restricted energy limit. This implies that 
the nature of a given way between a sensor junction and 
the sink-junction, ought to be dead set not just regarding 
the separation (number of junctions of the way), and yet 
regarding the energy level of that way. For instance, it 
might be perfect to pick a longer way with elevated energy 
level than a shorter way with extremely flat energy levels.  

Energy-efficient Ant Based Routing for Wsn : In this area 
we propose further enhancements in the routing 
calculation depicted in the past area so as to lessen the 
conveyance load identified with the ants and the energy 
went through with correspondences. We additionally 
propose new capacities to upgrade the pheromone trail.  

It has been demonstrated that the assignments performed 
by the sensor junctions that are identified with 
conveyances (transmitting and appropriating information), 
use significantly more energy than those identified with 
information handling and memory administration. Since 
one of the principle concerns in Wsn is to maximise the 
lifetime of the system, which implies safeguarding however 
much energy as could reasonably be expected, it might be 
ideal that the routing calculation could perform however 
much handling as could reasonably be expected in the 
system junctions, than transmitting all information through 
the ants to the sink-junction to be handled there. Truth be 
told, in gigantic sensor systems where the amount of 
junctions can effortlessly arrive at more than 1000 units, 
the memory of the ants might be so enormous that it might 
be unfeasible to send the ants through the system.  

To bring about the aforementioned plans, the memory Mk 
of every ant is decreased to only two records, the final two 
went to junctions. Since the way emulated by the ants is 
no progressively in their remembrances, a memory must 
be made at every junction that keeps record of every ant 
that was appropriated and sent. Every memory record 
recovers the past junction, the forward junction, the ant 
recognizable proof and a timeout quality. Whenever a 



 

International Journal of Information Technology and Management                    

Vol. IV, Issue I, February – 2013, ISSN 2249-4510 

 

Available online at www.ignited.in Page 3 

E-Mail: ignitedmoffice@gmail.com 

forward ant is accepted, the junction investigates its 
memory and scans the ant Id for a conceivable circle.  

In the event that no record is discovered, the junction 
recoveries the needed qualified data, restarts a timer, and 
advances the ant to the following junction. In the event that 
a record holding the ant distinguishing proof is discovered, 
the ant is dispensed with. The point when a junction gains 
a retrogressive ant, it inquiries its memory to discover the 
following junction to where the ant must be sent. The timer 
is utilized to erase the record that distinguishes the 
regressive ant, if for any excuse for why the ant does not 
achieve that junction inside the time characterized by the 
timer. 

ROUTING PROTOCOLS 

In the following few sub-areas, we will examine the orders 
tried in part. Briskly, the orders are:  

1. Coordinate correspondence, in which every junction 
conveys straightforwardly with the base station.  

2. Dissemination based calculation using just area 
information.  

3. E3d: Diffusion based calculation using area, control 
levels, and junction load.  

4. Erratic bunching, comparable to Leach, in which 
erratically picked bunch heads appropriate wires from all 
their parts and forward them to the base station.  

5. A best bunching calculation, in which grouping systems 
are connected after a few emphasess so as to acquire 
ideal group structuring dependent upon physical area and 
control levels.  

Direct Communication: Every junction is thought to be 
inside conveyance go of the base station and that they are 
everything conscious who the base station is. In case the 
junctions don't know who the base station is, the base 
station could telecast a memo advertising itself as the base 
station, after which all junctions in reach will send to the 
specified base station. So every junction sends its 
information straight to the base station.  

Possibly, every junction will drain its constrained power 
supply and cease to exist. At the time all junctions are 
dead and the framework is said to be dead.  

 

fig : Direct Communication node Lifetime 

Dispersion based calculation utilizing area informative 
content : Every junction is thought to be inside conveyance 
go of the base station and that they are everything 
conscious who the base station is. Once the base station 
personality is made, the second succession of memos 
could be between every junction and a few of their closest 
neighbors. Every junction is to build a nearby table of sign 
qualities recorded from each of their neighbors, which 
ought to be a straight association to the separation those 
junctions are from one another. The other quality required 
is the separation from every neighbor to the base station, 
which could be resolved all inside the same 
synchronization notes. This setup stage needs just be 
finished once at the startup of the framework; along these 
lines, it could be recognized as constant cost what's more 
ought not influence the calculation's exhibition past the 
setup stage.  

 

Basic Dispersion Node Lifetime 

Haphazard Clustering Based Algorithm : This calculation is 
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comparative to Leach, aside from there is no information 
accumulation at the bunch heads. Erratic bunch heads are 
picked what's more bunches of junctions are secured 
which will correspond with the bunch heads.  

 

Perfect Clustering Based Algorithm : 

We executed this calculation for observation purposes to 
better assess the dissemination approach, particularly that 
the erratic bunching calculation had an extensive variety of 
exhibition comes about following everything relied on the 
erratic bunch decision. The expense of executing this 
traditional bunching calculation in a certifiable conveyed 
framework for example wireless sensor systems is energy 
restrictively towering; be that as it may, it does offer us 
knowledge into the upper limits on the exhibition of 
grouping based calculations. 

EXPERIMENTAL RESULTS 

In this area we put forth the exploratory comes about 
acquired for the three calculations depicted in segment 3: 
the essential ant-based routing calculation (Babr), depicted 
in area 3.1, the enhanced ant-based routing calculation 
(Iabr), put forth in segment 3.2, and the energy-efficient 
ant-based routing calculation (Eeabr), displayed in 
segment 3.3. The calculations were tried utilizing the well 
known ns2 reproduction device , with the two-flash ground 
reflection model.  

To better grasp the contrasts between the three 
calculations, three dissimilar situations were utilized, every 
one attempting to act for genuine Wsn arrangement 
situations, and additionally conceivable. On all situations 
the junctions were sent in irregular design, subsequent to 
in true sensor systems the unit arrangement, by and large, 
can't be regulated by an driver because of nature aspects. 
The amount of sent sensor junctions changed between 10 
and 100 junctions. Regarding recreated range it 
additionally shifted, compelling the connectivity between all 
junctions, from 200x200 m2 (10 junctions), 300x300 m2 

(20 junctions), 400x400 m2 (30 junctions), 500x500 m2 
(40 junctions) and 600x600 m2 when 50, 60, 70, 80, 90 
and 100 junctions were utilized. For every environment 
four measurements were utilized to analyze the exhibition 
of the calculations: the Average Energy, which gives the 
normal of energy of all junctions at the finish of 
reproduction; the Minimum Energy, which gives the least 
energy measure of all junctions; the Standard Deviation, 
which gives the normal difference between energy levels 
on all junctions; and beyond any doubt the Energy 
Efficiency, which gives the proportion between sum 
depleted energy and the amount of bundles gained by the 
sink-junction. 

The first scenario simulates a static WSN where the 
sensor nodes were randomly deployed with the objective 
to monitor a static phenomenon. The location of the 
phenomenon and the sink-node are not known. Nodes are 
responsible to monitor the phenomenon and send the 
relevant sensor data to the sink-node. In this peculiar 
scenario the nodes near the phenomenon will be affected 
in terms of energy consumption, since they will be forced 
to periodically transmit data. In the majority of the 
scenarios  the minimum energy in both protocols, BABR 
and IABR, present a very low value when the network has 
30 nodes, however in the EEABR protocol this does not 
happen. This behaviour can be explained considering the 
used network topology, where there exist few 
communication paths from source to the sink-node. 

 

In relation to energy efficiency, the results were very 
similar in all scenarios. EEABR and IABR present the best 
results, which are also very similar because both 
algorithms are energy-aware. However, in terms of the 
other parameters, the difference between both protocols 
became higher, meaning EEABR performance is better 
since it significantly reduces the energy consumed in 
communications. On the other hand, the BABR algorithm 
presents the worst results for all the studied parameters, 
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although in some cases it reaches the same values as the 
IABR protocol, due to the inefficiency of the IABR in 
reducing the overhead in exchange messages. 

CONCLUSIONS 

In this paper we mulled over the provision of the Ant 
Colony Optimization metaheuristic to take care of the 
routing issue in wireless sensor systems. A fundamental 
ant-based routing calculation was proposed, and a few 
changes, propelled by the characteristics of wireless 
sensor systems (flat energy levels, level transforming and 
memory competencies), were acknowledged and 
accomplished. The coming about routing methodology, 
called Energy- Efficient Ant Based Routing (Eeabr), utilizes 
lightweight ants to find routing ways between the sensor 
junctions and the sink junctions, which are optimised 
regarding separation also energy levels. The 
aforementioned uncommon ants minimise correspondence 
loads and maximise energy funds, committing to grow the 
lifetime of the wireless system. The exploratory results 
indicated that the calculation accelerates extremely great 
brings about distinctive Wsn situations. 
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