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Abstract-MANET is cluster of mobile nodes that type a network severally of any centralized administration. 

Since those mobile devices area unit battery operated and increasing the battery life has become a very important 

aim. In MANET, power aware is vital challenge issue to enhance the communication energy potency at individual 

nodes.  Some unplanned network routing protocols (EPAR, MTPR and DSR) in numerous network scales taking 

into thought the facility consumption. The info packet header in DSR consists of all the intermediate route address 

together with supply and destination, thereby decreasing the outturn. a primary approach for energy-efficient routing 

is thought as Minimum Transmission Power Routing (MTPR). That mechanism uses a straightforward energy 

metric, diagrammatic by the complete energy consumed to forward the knowledge on the route. This way, MTPR 

reduces the transmission power consumed per packet. The planned Efficient  Power Aware Routing (EPAR), a 

replacement power aware routing protocol that will increase the network life of MANET employing a mini-max 

formulation, EPAR choose the pathway that has the most important packet capability at the littlest residual packet 

transmission capability. The Temporally Ordered Routing Algorithm (TORA) is an algorithm for routing data across 

Mobile ad hoc networks. TORA builds and maintains a Directed Acyclic Graph (DAG) rooted at a destination.The 

proposed solution called EOLSR is an enhancement of the basic OLSR routing protocol, which will be able to detect 

the presence of malicious nodes in the network. This is to eliminate any malicious node from giving the false 

information about any normal node that wants to become MPR. 
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1. INTRODUCTION 

 

1.1 Background 

Wireless network has become more and more in style throughout the past decades. There square measure 2 

variations of wireless networks- infrastructure and infrastructure less networks. Within the former, communications 

among terminals square measure established and maintained through central controllers. Examples embrace the 

cellular networks and wireless native Networks (IEEE802.11). The latter variation is often noted as wireless 

unintentional network.  
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Such a network is organized in a billboard hoc manner, wherever terminals square measure capable of building 

connections by themselves and communicate with one another in a very multi-hop manner while not the assistance 

of fastened infrastructures. Edouard MANET is cluster of mobile nodes that type a network severally of any 

centralized administration. Since those mobile devices square measure battery operated and lengthening the battery 

period of time has become a vital aim.  

Most of the researchers have recently began to think about power-aware development of economical protocols for 

MANETs. As every mobile node in a very MANETs performs the routing perform for establishing communication 

among totally different mobile nodes the “death” of even some of the nodes attributable to power exhaustion would 

possibly cause disconnect of services within the entire MANETs.  

So, Mobile nodes in MANETs square measure battery driven. Thus, they suffer from restricted energy state 

issues. Conjointly the nodes within the network square measure moving if a node moves out of the radio vary of the 

opposite node, the link between them is broken. Thus, in such AN atmosphere there square measure 2 major reasons 

of a link breakage:  

i. Node dying of energy exhaustion  

ii. Node moving out of the radio varies of its neighboring node. 

 

1.2 Architecture Diagram 

                                  

Figure 1: Mobile Ad hoc Network 

1.3 Types Of Manet 

 

There are different types of MANETs including: 

 

A.VEHICULAR AD-HOC NETWORKS (VANETS) 

Vehicular Ad-hoc Networks (VANETs) area unit acclimated for recommendation a section of cars and 

amid cars and wayside instrumentality. as an example, a university bus system, if the buses area unit connected. The 

buses biking to altered locations of city-limits to aces up or bead off students, and achieve associate ad-hoc network. 

B.VEHICULAR AD-HOC NETWORKS (INVANETS) 

Able conveyance ad-hoc networks (InVANETs) area unit warm of imitative intelligence that helps cars to 

behave in associate ready address throughout vehicle-to-vehicle collisions, accidents, bashed active etc. 

C.INTERNET BASED ADAPTABLE AD-HOC NETWORKS (IMANET) 

Internet primarily based convertible Ad-hoc Networks (iMANET) area unit ad-hoc networks that hotlink 

convertible nodes and anchored web-gateway nodes. In such blazon of networks accustomed unintentional 

acquisition algorithms do not administer directly. 
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1.4 Characteristics Of Manet 

1) Distributed operation 

There is no background network for the central management of the network operations, the management of 

the network is distributed among the nodes. The nodes concerned in a very MANET ought to get together with one 

another and communicate among themselves and every node acts as a relay PRN, to implement specific functions 

like routing and security. 

2) Multi hop routing  

When a node tries to send info to alternative nodes that is out of its communication vary, the packet ought 

to be forwarded via one or a lot of intermediate nodes. 

3) Autonomous terminal 

In MANET, every mobile node is associate freelance node that might operate as each a number and a 

router. 

4) Dynamic topology 

Nodes area unit liberal to move willy-nilly with completely different speeds; so, the topology might 

amendment indiscriminately and at unpredictable time. The nodes within the MANET dynamically establish routing 

among themselves as they travel around, establishing their own network. 

5) Light-weight terminals 
In most cases, the nodes at MANET area unit mobile with less central processing unit capability, low 

power storage and little memory size. 

6) Shared Physical Medium 

The wireless communication medium is accessible to any entity with the acceptable instrumentality and 

adequate resources. Consequently, access to the channel can't be restricted. 

1.5 Security Goals Of Manet 

In MANET, all networking functions like routing and packet forwarding, square measure performed by 

nodes themselves in an exceedingly self-organizing manner. For these reasons, securing a mobile ad-hoc network is 

incredibly difficult. The goals to judge if mobile ad -hoc network is secure or not square measure as follows: 

1) Availability 
Availability means that the assets square measure accessible to approved parties at acceptable times. 

Convenience applies each to knowledge and to services. It ensures the survivability of network service despite 

denial of service attack. 

2) Confidentiality 

Confidentiality ensures that laptop -related assets square measure accessed solely by approved parties.  

Protection of data that is exchanging through a MANET.  It ought to be protected against any revelation attack like 

eavesdropping unauthorized reading of message. 

3) Integrity 

Integrity means assets will be changed solely by approved parties or solely in approved manner. Integrity 

assures that a message being transferred never corrupted. 

4) Authentication 

Authentication is basically assurance that participants in communication square measure and not 

impersonators. The recourses of network ought to be accessed by the nodes. This property assigns completely 

different access rights to differing types of users. For an example a network management will be performed by 

network administrator solely. 

 

1.5 Advantages Of Manet 

 

The advantages of associate degree Ad-Hoc network embrace the following: 

• They give access to data and services no matter geographic position. 

• Independence from central network administration. Self –configuring network, nodes are act as 

routers. less costly as compared to wired network. 

• Scalable —accommodates the addition of a lot of nodes.  
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• Improved Flexibility. 

 

1.6 Application Of Manet 

 

Some of the typical applications include: 

1) Military battlefield 

Ad-Hoc networking would enable the military to require advantage of commonplace network technology to 

take care of associate info network between the troopers, vehicles, and military info head quarter. 

2) Collaborative work 
For some business environments, the necessity for cooperative computing can be additional necessary 

outside workplace environments than within and wherever individuals do not to have outside conferences to join 

forces and exchange info on a given project. 

3) Local level 

Ad-Hoc networks will autonomously link a rapid and temporary transmission network victimization 

notebook computers to unfold and share info among participants at a e.g. conference or schoolroom. Another 

applicable native level application can be in home networks wherever devices will communicate on to exchange 

information. 

 

2. Related Works 

 
In this paper [3] Hussein, Abu Salem.A.H., & Yousef .A.O., Clustering has been proved  to be a 

promising approach for mimicking the operation of the mounted infrastructure and managing the resources in multi-

hop networks This paper has conferred a versatile Weight primarily based clump rule in Mobile unintentional 

Networks. it\'s the pliability of assignment completely different weights and takes into consideration a combined 

metrics to create clusters mechanically. Limiting the amount of nodes within a cluster permits proscribing the 

amount of nodes catered by a cluster head so it does not degrade the waterproof functioning. For a hard and fast 

cluster head election theme, a cluster head with affected energy might drain its battery quickly thanks to significant 

utilization. So as to unfold the energy usage over the network and deliver the goods a more robust load 

reconciliation among cluster heads, election of the cluster heads could also be a helpful strategy; the rule is dead 

only if there is a requirement. Also, if a node is moving removed from the cluster head, then the rule is versatile and 

low-cost enough to be applied iteratively because the network configuration changes. 

 

In this paper [4], D., Garcia-Luna-Aceves, J. J., Obraczka, K., Cano, J.-C., and Manzoni, P, proposed a 

replacement metric, the drain rate, to be wont to predict the period of nodes in keeping with current traffic 

conditions. Combined with the worth of the remaining battery capability, this metric is employed to determine 

whether or not or not a node is a part of an energetic route. we tend to represented a mechanism, referred to as the 

Minimum Drain Rate (MDR) that may be utilized in any of the prevailing MANET routing protocols as a route 

institution criterion. This metric is sweet at reflective the present dissipation of energy while not considering 

different traffic measurements, like queue length and therefore the variety of connections passing through the nodes. 

 
In this paper [6] Mohd Izuan Mohd Saad, Most routing protocols in MANET adopt the popular Random 

Waypoint model for its simplicity and quality for theoretical study and analysis. Recently, many entity, cluster and 

situation primarily based quality models and frameworks are projected to model rather more realistic and sensible 

movements of mobile nodes in real eventualities. During this work, develop a sensible quality model that 

acknowledges associate orbital pattern within the social science movement of mobile users, and then propose a 

unique Orbit primarily based Routing (OBR) protocol, that leverages the underlying orbital quality to accurately 

verify a collection of doubtless regions containing any node within the MANET. By forming distributed location 

info among acquaintances and using a ascendable geographic routing to forward packets among nodes, OBR 

emerges as a transparent selection for MANET routing within the face of sensible quality. 

 
In this paper [1] Vinay Rishiwal, S. Verma and S. K. Bajpai QoS based power aware routing protocol (Q-

PAR) is proposed and evaluated that selects an energy stable QoS constrained end to end path. The selected route is 

energy stable and satisfies the bandwidth constraint of the application. The protocol Q-PAR is separated into two 

phases. In the first route detection phase, the bandwidth and power constraint are built in into the DSR route 
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discovery mechanism. In the event of an impending link failure, the second phase, a repair mechanism is invoked to 

search for an energy stable alternate path locally. 

 
In this paper [10] S.Muthuramalingam et al the multi hop packet radio networks additionally named mobile 

ad-hoc networks (MANETs) have a dynamic topology attributable to the quality of their nodes. A notable quantity 

of energy is used when an indication is distributed and received by a mobile node. Several such signals and power 

area unit wasted to update the point data of the nodes in an exceedingly wireless state of affairs. Additional 

information measure is additionally wasted by causation management signals instead of exploitation it effectively 

for digital communication. To minimize this utilization, propose a modified algorithm that uses Weighted Clustering 

Algorithm (WCA) for cluster formation and Mobility Prediction for cluster maintenance. 

 
3. Description Of The Scheme 

 
3.1 Efficient Power Aware Routing Protocol 

In distinction to traditional power aware algorithms, EPAR identifies the capability of a node not simply by 

its residual battery power, however conjointly by the expected energy spent in dependably forwarding knowledge 

packets over a particular link. Employing a mini-max formulation, EPAR selects the trail that has the biggest packet 

capability at the tiniest residual packet transmission capability. This protocol should be able to handle high quality 

of the nodes which frequently cause changes within the configuration. 

To conserve energy, there ought to minimize the number of energy consumed by all packets traversing 

from supply node to destination node. i.e. we wish to grasp the whole quantity of energy the packets consumed once 

it travels from every and each node on the route to successive hop. The energy consumed for one packet is 

calculated by the equation (1) 

 

                 K 

       Ec =          T ni, ni+1                                    (1) (1) 

                i=1 

 

Where, ni to nk are nodes in the route while T denotes the energy consumed in transmitting and receiving a 

packet over one hop. Then we find the minimum Ec for all packets. 

For EPAR, however, the path is chosen based on energy. First, calculate the battery power for each path, 

that is, the lowest hop energy of the path. The path is then selected by choosing the path with the maximum lowest 

hop energy. For example, consider the following state. There are two paths to choose from. The first path contains 

three hops with energy values 22, 18, and 100, and the second path contains four hops with energy values 40, 25, 45, 

and 90. The battery power for the first path is 18, while the battery power for the second path is 25. Because 25 is 

greater than 8, the second path would be chosen. 

 

 
      Figure 2: Route Discovery and maintenance process in EPAR. 

 



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 1, January 2015, Pg. 148-155 

 

K.Satheesh, IJRIT- 153 

 

EPAR algorithm is an on demand source routing protocol that uses battery lifetime prediction. In fig.2, DSR selects 

the shortest path AEFD or AECD and MTPR selects minimum power route path AEFD. But proposed EPAR selects 

ABCD only, because that selected path has the maximum lifetime of the network (1000s). It increases the network 

lifetime of the MANET. The objective of this routing protocol is to extend the service lifetime of MANET with 

dynamic topology. This protocol favors the pathway whose lifetime is maximum. The main objective of EPAR is to 

attenuate the variance within the remaining energies of all the nodes and thereby prolong the network period. 

 

3.2 Route discovery and Maintenance in Proposed Algorithm  

 
EPAR schemes build routing selections to optimize performance of power or energy connected analysis metrics. 

The route alternatives area unit created only with regards to performance demand policies, freelance of the 

underlying ad-hoc routing protocols deployed. thus the ability aware routing schemes area unit transferable from one 

underlying unexpected routing protocol to a different, the ascertained relative deserves and disadvantages stay valid.  

 

4. Experimental And Results 

 
Parameter used for verification:  

Transmit power: power needed for packet transmission.  

Packet Delivery Ratio: The ratio of packets to are successfully delivered to a destination compared to the number 

of packets that have been sent out by the sender  

Battery power: Battery power is considered as the metric to analyze the performance of the protocols in terms of 

power.  

End to end delay: End-to-end delay refers in the direction of the time taken for a packet to be transmitted across a 

network from source to destination. 

Moving speed of nodes: node speed movement is considered. 

The proposed scheme reduces the total power consumption and decreases the mean delay especially for high load 

networks while achieving a good packet delivery ratio. 

Network lifetime  

It is the time span from the deployment to the instant when the network is considered nonfunctional. When a system 

should be considered nonfunctional is, though, application-specific. It can be, for example, the immediate when the 

first mobile node dies, a percentage of mobile nodes die, the network partitions, or the loss of coverage occurs. It 

effects on the whole network performance. If the battery power is high in all the mobile nodes in the MANET, 

network lifetime is increased. 

 
Performance Comparison 

 

METHOD ENERGY 

CONSUMP

TION 

NETWO

RK 

LIFETI

ME 

THROU

GHPUT 

EXISTING 

SYSTEM 

10% 65% 58% 

PROPOSED 

SYSTEM 

More than 20 

% 

85% 80% 
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5. Conclusion  
 
This paper mainly deals with the problem of maximizing the network lifetime of a MANET, i.e. the time period 

during which the network is fully working. It presented an original solution called EPAR which is basically an 

improvement on DSR. This study has evaluated three power-aware ad hoc routing protocols in different network 

environment taking into consideration network lifetime and packet delivery ratio. Overall, the findings show that the 

energy consumption and throughput in small size networks did not reveal any significant differences. However, for 

medium and large ad-hoc networks the DSR performance proved to be inefficient in this learning. In exacting, the 

performance of EPAR, MTPR and DSR in small size networks was comparable. But in medium and large size 

networks, the EPAR and MTPR produced good results and the performance of EPAR in terms of throughput is good 

in all the scenarios that have been investigated. The a d v a n t a g e  o f  T O R A  i s  that it also supports multicasting; 

however this into incorporated into its basic operation. TORA c a n  b e  u s e d  i n  c o n j u n c t i o n  w i t h  

L i g h t w e i g h t  Adaptive Multicast Algorithm (LAM) to provide multicasting. The proposed solution called 

EOLSR is an enhancement of the basic OLSR routing protocol, which will be able to detect the presence of 

malicious nodes in the network. This is to eliminate any malicious node from giving the false information about any 

normal node that wants to become MPR. The protocol is able to achieve routing security with increase in packet 

delivery ratio and reduction in packet loss rate. 
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