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ABSTRACT 

In mobile ad hoc networks, hubs are mobile and have restricted energy resource that can rapidly 

drain due to the multi-jump directing exercises, which may gradually lead to an un-operational 

network. In the previous decades, the chase for a dependable and energy-proficient MANET 

steering protocol has been widely looked into. In this postulation, a novel steering plan for 

MANETs (purported MAntNet) has been proposed, which depends on the AntNet approach. 

Definitely, the AntNet calculation is adjusted such that the directing decisions are encouraged in 

view of the accessible hubs energy. Additionally, some energy-mindful conditions are presented 

in MAntNet and recreated in the customary AODV directing protocol for MANETs. The 

subsequent energy-mindful M-AntNet (E-MAntNet) and energy-mindful AODV (E-AODV) are 

dissected utilizing NS2 recreations. The outcomes demonstrate that E-MAntNet performs 

significantly superior to MAntNet and E-AODV both regarding network residual energy what’s 

more, number of built up associations in the network. 

Key Words: Mobile Ad Hoc Networks, Energy Efficiency, ACO routing algorithm 

I. INTRODUCTION 

There has been a tremendous demand for 

investment and research in particular 

registering devices over the previous 

decades. The need of correspondence 

between figuring devices whenever, 

anyplace has immeasurably duplicated, 

Wireless networks have played and keep on 

playing a noteworthy part in transforming 

this need into plausibility everywhere 

throughout the world. These networks have  

 

developed to be useful and mobile by 

methods for technologies, for example, 

WiFi, HotSpot, 3G, 4G/LTE, Bluetooth, 

HamRadio, to give some examples. Wireless 

impromptu networks are spent significant 

time in the sending of mobile devices with 

no current foundation, in this way, they are 

decentralized by nature. Devices that 

constitute an impromptu network are 

wireless, as well as self configuring and 
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snappy to send. Because of these highlights, 

specially appointed networks can be utilized 

as a part of a few applications, for example, 

catastrophe alleviation, military activities, 

social insurance observing, just to give some 

examples. The demand for dynamic steering 

protocols that can adjust rapidly to changes 

in the network topology and natural 

obstruction is subsequently a hotly debated 

issue in todays inquires about in the region 

of correspondence networks. Mobile 

specially appointed networks (MANETs) are 

framework less in nature. These networks 

comprise of mobile devices that move freely 

in different bearings and shifting speeds [1].  

Mobile devices with energy limitations, for 

example, mobile telephones, workstations 

and tablets can be nodes of a MANET. 

While moving, such a hub creates the traffic 

for its own motivation. It can likewise go 

about as a switch to forward other traffic. 

For each parcel that a hub forwards or 

receives, it will undoubtedly lose some 

measure of energy. This depletes the 

accessible or leftover energy of nodes; 

subsequently sooner or later, a few nodes 

may kick the bucket, thus, gradually 

draining the networks lifetime.  

Steering devours network's energy by 

exhausting the remaining energy of nodes 

participating in directing procedure. Then 

again, energy is a valuable resource for 

battery-driven nodes, for example, MANET 

nodes. Consequently, there is a reasonable 

demand for upgrading the conventional 

directing protocols for MANETs (e.g. the 

Ad hoc on demand Distance Vector steering 

(AODV) into energy-mindful directing 

protocols or for making new energy-

efficient directing protocols for MANETs. 

While avoiding the consumption of network 

energy is vital, it is likewise fundamental 

that the network stays equipped for keeping 

up the associations among its nodes 

constantly. The objective of this proposition 

is to outline some novel energy efficient 

directing protocols for MANETs that are 

likewise equipped for keeping up the nodes 

connectivity constantly.  

Energy preservation in MANETs has been 

seriously contemplated in the writing 

through the utilization of a few directing 

strategies , the majority of which depend on 

controlling the transmission energy of 

nodes, controlling the leftover energy of 

nodes, controlling the heap circulation in the 

network, or changing the transmission range 

of the nodes, to give some examples. 

Furthermore, in view of the spearheaded 

work of Di Caro et al. on the idea of swarm 

knowledge as a way to deal with address the 

issue of directing in correspondence 

networks, a few steering algorithms for 

MANETs (counting the Ant Colony 

Optimization (ACO) structure have been 

proposed in the writing. Some of these 

algorithms are energy mindful. Among ACO 

procedures is the AntNet versatile directing 

calculation for best-effort steering in IP 

networks, a disseminated operator based 

steering calculation enlivened by the 

conduct of regular ants. AntNet works 

through roundabout correspondence 

between singular nodes in the network. 

 



 

Airo International Research Journal                                         

Volume XV, ISSN: 2320-3714 
April, 2018                                                                                                             
Impact Factor 0.75 to 3.19   UGC Approval Number 63012 

4 
 

II. REVIEW OF LITERATURE 

In, Tan et al. proposed a power preservation 

routing protocol for MANETs, planned by 

adjusting the standard AODV routing 

protocol. A power-based cost work is denied 

which causes the nodes to pick the best route 

amid the route discovery process. Every 

node is relegated with a power level and a 

relating cost value which is computed for 

each route found. The route asks for 

(RREQ) and route answer (RREP) bundles 

convey the power and cost of the routes 

secured. The source node picks the route 

that has the base cost and after that sets up 

the association with the destination node. 

Notwithstanding the route upkeep process, a 

cost zoning idea is acquainted with control 

the cost of nodes such that low power nodes 

are allotted high expenses and the other way 

around, prompting energy-efficient routes 

[2].  

In , Taneja et al. additionally proposed a 

power-mindful plan for MANETs. Their 

plan depends on AODV as in it enhances the 

AODV route discovery process, by 

presenting an instrument that aides 

accomplishing the energy-optimization in 

substantial networks dealing with fluctuating 

levels of information. Like the cost zoning 

idea presented in , Taneja et al. sorted the 

battery rot factor of nodes into three states, 

where a node with in any event half of its 

underlying force can stay in dynamic state 

and still partake in the routing procedure. In 

this plan, the power mindful usefulness is 

incorporated into the RREP period of the 

route discovery process. Through 

simulations, some change over AODV is 

gotten by creating less number of dead 

nodes [3].  

In , Jia et al. proposed to expand the 

network lifetime of impromptu networks by 

presenting a modified energy-mindful 

AODV routing protocol (called AODVM). 

Their calculation chooses the routes with 

least jump tallies and most extreme leftover 

energy to exchange the information parcels. 

For following the leftover energy of the 

route is added to the RREQ bundles with the 

goal that when the destination node receives 

different RREQs parcels, [4] it registers a 

routing metric (decisively the proportion of 

the lingering energy to the bounce check). 

The route with the most astounding routing 

metric is then chosen for information 

exchange. Through simulations, the master 

postured AODVM demonstrates longer 

network lifetime, lesser deferral and energy 

utilization when contrasted with the first 

AODV protocol.  

ACO-Based Energy-Aware Routing 

Protocols  

Various energy-mindful routing protocols 

for MANETs in view of the ACO rule have 

been proposed in the writing. Maybe a 

couple of these that are more significant to 

the extent of this proposal are depicted as 

takes after.  

In , a fascinating work by Gupta et al. have 

made a fundamental rundown of an 

assortment of impromptu routing protocols 

and their attributes. It includes some 

examination of certain state-of-the-

workmanship ACO-based specially 

appointed routing protocols, for example, 
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Ant-AODV Ant-DSR, Ant-DYMO, to give 

some examples, against some standard 

impromptu routing protocols, for example, 

AODV, DSDV, and DSR. The sorts of 

protocols considered in this investigation are 

proactive, responsive, and cross breed. 

Critical routing practices of the protocols, 

for example, routing overhead, end-to-end 

delay, parcel conveyance proportion, 

throughput, network lifetime, stockpiling 

prerequisites, occasional route refreshes, 

adaptability, insect compose (forward or in 

reverse), to give some examples, are looked 

at. The rundown of calculation specific 

practices that are given in goes about as an 

astounding reference that aides in ending 

suitable specially appointed protocols for 

differing research prerequisites.  

In, Raghavendran et al. subjectively 

analyzed some swarm-intelligence based 

defeating protocols for MANETs. The mind 

boggling working of both the Ant swarm 

framework and Bee swarm frameworks are 

exceptionally all around described in their 

paper. On breaking down different 

subterranean insect and honey bee enlivened 

routing protocols for MANET, S. Marwaha, 

featured their particular advertisement 

vantages and burdens, expressing that 

subterranean insect and honey bee motivated 

algorithms give answers for conquer 

different routing issues in PC networks, yet 

they accompany faults, for example, 

unreasonable control traffic overhead and 

the powerlessness to utilize the most 

extreme route length.  

In, Shirkande et al. reviewed various 

subterranean insect state based routing 

protocols for MANETs and WSNs. Their 

studied routing protocols were appeared by 

simulations to diminish the correspondence 

overhead, adjust to network topologies, 

bolster multipath routing, while at the same 

time expanding the network lifetime and 

energy efficiency [5].  

III. RESEARCH OBJECTIVES 

1. To know whether the all hybrid 

routing protocols is according to 

network parameters. 

2. To know the main problem of the ad-

hoc network is mobility of the nodes 

resulting in fast variations of their 

availability 

3. To know whether Ant- AODV is a 

hybrid protocol that is able to 

provide reduced end-to-end delay 

and high connectivity as compared to 

AODV 

IV. ANTNET ALGORITHM  

The AntNet algorithm is one of the 

algorithms in the group of Ant Colony 

Optimization (ACO) algorithms that was 

intended for disseminated and versatile 

multi-way routing reason in wired best-e ort 

IP networks. It utilizes the scrounging 

conduct of ants in finding the best route 

from source to destination in the network. S. 

D. Shirkande Every subterranean insect 

(additionally called mobile specialist) in the 

network has a memory where it stores the 

way voyaged, the quantity of jumps, the 

time slipped by since its excursion started at 

the source node, and other network 

information. Forward ants are propelled at 
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general interims from the source specific 

destination nodes. Every ant is self-

governing, and acts asynchronously [6]. It 

additionally simultaneously gathers and 

assembles the information about the routes 

and traffic designs at every node. Ants 

communicate in a roundabout way by 

gaining from the crossed nodes and by 

keeping in touch with them as pheromone 

tables about the traffic, routes, and 

pheromone information (this idea of 'virtual 

pheromone' has been acquired from an 

exploratory investigation of the conduct of 

genuine ants, as in when genuine ants move 

in their mission of a nourishment put, an 

unstable compound substance called 

pheromone is stored on their way to the 

sustenance source). For an insect to move to 

the following jump, a specific stochastic 

choice is made that relies upon an exchange 

o between a few parameters, for example, 

pheromone, nearby connection status, 

subterranean insect memory, to give some 

examples. The pheromone affects the 

subterranean ant’s development in the 

territory to reach specific destination nodes. 

W. Jia, D. Lu, This idea applies to the 

AntNet algorithm. In this algorithm, the 

forward ant’s center around picking the base 

defers way in their scan for the destination 

node. On landing at the destination node, the 

forward subterranean insect turns into the 

backward subterranean insect and moves 

towards the source node [7]. In view of the 

decency of the way took after by the forward 

subterranean insect, the pheromone and 

routing tables of the crossed moderate nodes 

are refreshed by the backward subterranean 

insect. Here, the integrity of a way is 

assessed by looking at the genuine travel 

time against the normal travel time of the 

forward subterranean insect. On touching 

base at the source node, the backward insect 

is expelled from the network, and following 

this, the information bundles are transmitted 

along the picked best way display in the 

routing tables. The pheromone tables 

contain the best next bounces that the ants 

have utilized, and the routing tables are 

gotten from this information. Subsequently, 

the AntNet algorithm displays some sort of 

load adjusting and optimal usage of the 

network resources by prescribing the best-t 

multi-ways for information routing reason.  

V. BASIC ANT-BASED ROUTING 

PROTOCOL DESIGN  

The Basic Ant-Based Routing Protocol 

(BABR) has been proposed for routing 

reason in wireless sensor networks. It takes 

after the standard of the AntNet algorithm 

and has been outlined with the objective to 

accomplish the remaining energy protection 

of wireless sensor nodes.  

A. EAAR (ENERGY AWARE ANT 

BASED ROUTING)  

EAAR is  multipath ACO routing protocol it 

ascertain the  energy by transmitting a parcel 

and the lingering  battery limit of a node to 

build the corridor life  of the node with the 

goal that they can build the battery life  of 

the node. To thought about the minimum 

battery energy staying from the weakest 

node of the route and the bounce consider in 

thought the number of hops 

B. ARA (ANT COLONY BASED 

ROUTING ALGORITHM)  
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ARA algorithm proposed by Gunes in 2002 

Ant Colony based Routing convention 

called ARA is an ACO based routing plan 

utilizing distance vector routing. It is an 

extremely basic and refined algorithm for 

Ant Routing Algorithm (ARA). Course 

revelation in ARA is finished by 

broadcasting forward Ants, like forward ant 

in AntNet, and like Route Request (RREQ) 

bundles in AODV. The FANT set up a 

pheromone trail indicating back the source 

hub as it is broadcast through the system. At 

the point when a course is found to the goal 

hub a (BANT), like in reverse ant in AntNet 

and ROUTE answer (RREP) parcels in 

AODV is made. The BANT takes after the 

pheromone trail make by the FANT back to 

the source gesture, and set up a pheromone 

trail indicating the goal hub.  

C. ANT HOC NET  

Jipeng Zhou, Haisheng Tan, have proposed 

in 2016 a half and half multipath ant colony 

based routing convention for MANETs 

called Ant Hoc Net. It utilizes FANT to 

discover courses and BANT to assemble 

courses from the source hub to the goal hub. 

The power issue in MANET has been 

accepting significant consideration in mobile 

hubs. The power administration plans have 

two destinations to limit the aggregate 

power utilization in the system and to limit 

the power utilization per hub. Ant Hoc Net 

is a half breed multipath algorithm for 

mobile Ad Hoc networks that consolidates 

both proactive and responsive segments [8]. 

Ant Hoc Net configuration is based on a self 

sorting out conduct of ants, most limited 

way revelation in ant colony advancement. 

Particularly the algorithm is responsive that 

it doesn't endeavor to keep up exceptional 

routing information between every one of 

the hubs in the system, yet instead focuses 

its efforts on the combine of hubs between 

which correspondences sessions are 

occurring. It is proactive as in for those 

progressing correspondence sessions; it 

consistently tries to keeps up and enhance 

existing routing information.  

D. EEABR (ENERGY EFFICIENT ANT 

BASED ROUTING) EEABR  

Algorithm is proposed by Camilo et al. in 

2006. Energy Efficient Ant Based Routing 

(EEABR) algorithm is amplifying the 

system lifetime. This algorithm primary 

mean to lessen the energy utilization 

identified with the ants. EEABR algorithm 

conveys just the last went by hub 

information.[8] Every hub keeps the 

information of the got and send in its 

memory. Every memory record contains the 

past hub and the forward hub. A forward 

and arrived, a hub turns upward in its 

memory. The hub record the information 

restarts the clock, and forwards the ant to 

next bounce hub [9].  

E. AEERP  

AEERP algorithm proposed by Jipeng Zhou, 

Haisheng Tan, in 2016. An ant based energy 

efficient routing convention (AEERP) is 

proposed in MANET. Where the way 

chooses is reliant on the quantity of bounces 

between hubs as well as the energy 

expended in transmitting parcels and 

leftover energy of hubs. AEERP can adjust 
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the energy utilization of hub in the system 

and increment the system life time.  

F. DREAM (DISTANCE ROUTING 

EFFECT ALGORITHM FOR 

MOBILITY)  

Distance Routing Effect Algorithm for 

Mobility (DREAM) algorithm proposed by 

Basagni S in 1998. DREAM the present hub 

c forwards the bundle to all neighbors 

toward the goal d. A hub is thought to be 

toward d on the off chance that it is situated 

in a 2D cone that begins at current hub and 

closures with a hover focused at d, the circle 

radius equivalent to vmax * (t1 − t0) where 

t1 is the present time, t0 is the time stamp of 

the position information that c has about d 

and vmax is the greatest speed of the hub in 

the system.  

G. RPEMR (RELIABLE AND POWER 

EFFICIENT MULTICAST ROUTING)  

RPEMR proposed by Sabari and K. 

Duraiswamy in 2010. RPEMR convention 

Reliable and Power Efficient Multicast 

Routing, by achieving high parcel 

conveyance proportion and energy RPEMR 

convention utilizes swarm intelligence to 

compute unwavering quality metric that is 

ascertained by every hub independently, 

based on the bandwidth, mobility factors 

and power. The moderate hubs forward the 

information bundles between the reliable 

hubs and the reliable help the multicast 

tasks.[10] A best way is assessed interfaces 

the reliable hubs with the halfway hub. This 

way can be thought to be the spine for 

multicasting which is made utilizing the 

swarm„s forward and in reverse specialists. 

These set up ways give shorter, reliable and 

speedier correspondence 

H. ECMANSI (ENERGY CONSERVING 

MULTICAST FOR MANET WITH 

SWARM INTELLIGENCE)  

ECMANSI proposed by Chaiporn Jaikaeo 

and VinaySridhara in 2005. Energy 

Conserving Multicast for MANET with 

Swarm Intelligence (ECMANSI) the 

assessment of an energy conserving 

multicast routing convention for ad hoc 

networks.[10] The convention utilizes the 

MANSI system that is applies to ad hoc 

multicast routing, swarm intelligence. 

ECMANSI diminishes the general energy 

utilization by directing the transmission 

power of every individual forwarding hub 

powerfully.  

I. SPAN   

SPAN algorithm proposed by B. Chen, K. 

Jamieson in 2002. SPAN algorithm is 

multihop remote ad-hoc networks. This 

algorithm power sparing method for multi 

bounce ad hoc remote networks and 

diminishes energy utilization without 

availability of the system. SPAN deals with 

the rule that exclusive few hubs should be 

powered on to forward information on 

dynamic associations, from an adequately 

huge thickness of hubs in the system. SPAN 

augments the lifetime of remote ad-hoc 

organize by turning off the hubs for 

whatever length of time that 

conceivable.[11] This algorithm spare the 

energy of the system and the information 

exchange between the hubs happens with 

least postponement when contrasted with 
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each hub being wakeful. This convention 

settles on choices locally and makes a 

system without extensive increment in 

inactivity or decline in limit.  

J. ARAMA (ANT ROUTING 

ALGORITHM FOR MOBILE AD-HOC 

NETWORKS)  

ARAMA routing algorithm proposed by O. 

Hussein in 2003. A hub needs to set up or 

keep up a way to the goal hub; it sends a 

forward ant to a neighbor hub instead of 

flooding. Halfway hubs IDs are attached to 

the forward ant. The ARAMA esteem is 

ascertained by the retrogressive ant and 

spared in hubs. The formula of the grade 

depends on the connection information, for 

example, energy. The way information of 

the forward ant is additionally added or 

changed. ARAMA characterizes the idea of 

the grade. The esteem is ascertained by the 

regressive ant and spared in hubs. The 

formula of the grade depends on the 

connection information, for example, 

energy. At the point when a middle of the 

road hub gets a regressive ant, the 

pheromone is refreshed by the way gradient 

of the ant. Pheromone of connection which 

is passed by the retrogressive ants is 

expanded, and the other connection 

pheromone volatilizes. The reason for 

volatilization is to influence hubs to forget 

the old way snappier. The retrogressive ants 

are erased when they achieve the source 

hub. The information transmits along the 

best way. At the point when the best way is 

decimated, another way can be utilized to 

send information bundles quickly. 

VI. SIMULATION SETTINGS 

For execution, we have utilized the network 

simulator NS2 adaptation 2.34, To mimic 

the AODV routing in MANET, the standard 

AODV module accessible in the NS2 

library,  coded in C++, is utilized. To 

execute and mimic our proposed MAntNet 

and E-MAntNet algorithms, the ANTNET 

bundle is utilized. This bundle has been 

coordinated into NS2 by changing the 

NS2library to fuse the energy-mindful 

ANTNET routing protocol .AODV, E-

AODV, MAntNet and E-MAntNet share a 

similar simulation condition [12].  

An example MANET simulation in NS2 

with 100 nodes and their energy levels at 

guaranteed timestamp is appeared in Fig 7.1. 

Amid the beginning of simulation, all nodes 

have the same measure of energy 

(introduced to 100 Joules), which is shown 

by green features in the figure. Over the 

long haul, some dynamic nodes have a 

tendency to end up plainly yellow in color 

because of routing exercises. At the point 

when a node ends up plainly red in color, it 

shows that its energy level has come to zero, 

and henceforth it moves toward becoming 

in-operable. 
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Figure 7.1: NS2 Simulation of 100 nodes in MANET. 

VII. CONCLUSION 

The residual energy created by the energy 

aware protocols (E-MAntNet and E-AODV) 

are higher than those produced by their plain 

versions (MAntNet and AODV). Our 

simulations demonstrate that not all the 

considered energy-aware conditions reliably 

perform superior to the plain case. Thus the 

optimal decision of energy conditions would 

basically rely upon the protocol. In spite of 

the fact that the residual energy in the 

network can be expanded by suitably 

picking the energy-aware condition that 

would help in dropping the control bundles, 

the disadvantage is that an imprudent 

decision of such condition may prompt a 

more terrible network connectivity. The 

energy-aware condition C2 performs 

significantly superior to anything different 

conditions, essentially on the grounds that 

this decision produces a higher residual 

energy and a lesser number of dead nodes 

for both E-MAntNet and E-AODV. Be that 

as it may, the aggregate associations set up 

when utilizing E-AODV falls significantly 

when contrasted with AODV. Then again, it 

is discovered that the quantity of 

associations built up when utilizing E-

MAntNet is practically identical to that 

acquired when utilizing MAntNet, its plain 

version. Subsequently, it is sensible to infer 

that the energy-aware condition C2 

significantly improves the execution of 

AODV as far as energy efficiency, yet limits 

the connectivity in the network. Irrespective 

of the forced energy-aware conditions, it is 

discovered that the associations built up 

utilizing E-MAntNet is steady for an 

extensive variety of transmission ranges. For 

transmission ranges less than 100 meters, 

the associations set up are greatly low if 

there should be an occurrence of E-AODV 

while stable in E-MAntNet (around 0.8). For 
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little transmission ranges, AODV builds up 

no associations at all while protecting the 

residual energy. This implies the forced 

energy-aware conditions don't enhance the 

execution of AODV regarding the 

connectivity objective, normally diminishing 

the expenditure of energy. 

REFERENCES 

1. S. Tanejaa, A. Kushb, A. Makkarc, 

and B. Bhushand, \Power 

management in mobile adhoc 

network," International Transaction 

Journal of Engineering, 

Management, & Applied Sciences & 

Technologies, vol. 2, no. 2, pp. 

45{53, 2011. 

2. Tan et al., Intelligent routing 

techniques for mobile ad hoc 

networks using swarm intelligence," 

International Journal of Intelligent 

Systems and Applications (IJISA), 

vol. 5, p. 81, December 2012. 

3. Taneja et al, \Aco based routing 

algorithms for ad-hoc network (wsn, 

manets): A survey," in 

Communication Systems and 

Network Technologies (CSNT), 

2013 International Conference on, 

(Gwalior), pp. 230{235, IEEE, 

march 2013. 

4. Jia et al., \Local retransmission-

based gossip protocol in mobile ad 

hoc networks," in Wireless 

Communications and Networking 

Conference WCNC, (Kowloon), pp. 

4244{4249, Citeseer, march 2007. 

5. Shirkande et al., \Mobile agents 

based routing protocol for mobile ad 

hoc networks," in Global 

Telecommunications Conference, 

GLOBECOM '02. IEEE, vol. 1, pp. 

163{167, Nov 2002. 

6. S. D. Shirkande, I. “ARA:The ant 

colony based routing algorithm for 

MANETs”. In Proceedings ICPP 

workshop on ad hoc networks 

IWAHN (pp. 79–85)2002. 

7. W. Jia, D. Lu,. “AntHocNet: An 

antbased hybrid routing algorithm 

for Mobile Ad hoc Networks”. In 

Proceedings of parallel problem 

solving from nature-PPSNVIII, 

2004. 

8. Jipeng Zhou, Haisheng Tan,, “An 

energyefficient ant-based routing 

algorithm for wireless sensor 

networks,” in Ant Colony 

Optimization and Swarm 

Intelligence, pp.49–59, Springer, 

Berlin, Germany, 2006 

9. Camilo et al., “A distance routing 

effect algorithm for mobility 

(DREAM)”, In Proc. of the 4th 

annual ACM/IEEE international 

conference on Mobile computing and 

networking (MOBICOM), Dallas, 

1998, pp. 76–84. 

10. Chaiporn Jaikaeo and VinaySridhara, 

“Swarm based reliable and power 

efficient multicast routing in mobile 

ad-hoc network”,ISSN 1812-5638, 

2010 



 

Airo International Research Journal                                         

Volume XV, ISSN: 2320-3714 
April, 2018                                                                                                             
Impact Factor 0.75 to 3.19   UGC Approval Number 63012 

12 
 

11. Chen, K. Jamieson, H. Balakrishnan, 

and R. Morris, Span: An Energy-

Efficient Coordination Algorithm for 

Topology Maintenance in Adhoc 

Wireless Networks, ACM Wireless 

Networks Journal, vol. 8, no. 5, pp. 

481–494, 2002. 

12. . ChaipornJaikaeo, VinaySridhara, 

ChienChung Shen, “Energy 

Conserving Multicast for MANET 

with Swarm Intelligence” IEEE, 

2005. 

 


