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Abstract— Mobile Ad-Hoc Network (MANET) consists of a 

number of mobile devices that comes together to form a 

network as needed, without any support from any existing 

internet infrastructure or any kind of fixed stations. 

Nowadays mobile devices in mobile Ad-hoc network are 

battery operated so energy of node is a very much important 

factor in MANET. Dynamic topology of mobile ad-hoc 

network and limited battery capacity are constrained on 

network life time. AODV is one of the reactive routing 

protocols used for MANET but which is not power aware. 

Variants mechanism and parameters are introduced which 

select efficient route for transmission nut in this paper new 

mechanism is introduced which select best path for 

transmission based on RSSI value of node in cluster based 

MANET. 
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I. INTRODUCTION 

A mobile ad hoc network is formed by mobile hosts. Some of 

these mobile hosts are willing to forward packets for 

neighbors. These networks have no fixed routers, every node 

could be router. All nodes are capable of moving and can be 

connected dynamically in an arbitrary manner. The 

responsibilities for organizing and controlling the network are 

distributed among the terminals themselves. The entire 

network is mobile, and the individual terminals are allowed 

to move freely. In this type of networks, some pairs of 

terminals may not be able to communicate directly with each 

other and have to rely on some other terminals so that the 

messages are delivered to their destinations. Such networks 

are often referred to as multi-hop networks. The nodes of 

these networks function as routers, which discover and 

maintain routes to other nodes in the networks. 

 
Fig. 1: Mobile Ad-hoc Network (MANET) [1] 

MANET is network in which nodes are connected 

together by wireless links without any fixed infrastructure. 

A Mobile Ad-Hoc Network is a combination of self-

configuring mobile routers (and associated hosts) 

interconnected by wireless links forming an arbitrary 

topology, where: 

 The mobile routers are free to move randomly and 

organize themselves arbitrarily 

 The network’s wireless topology may change rapidly and 

unpredictably 

 Such a network may operate in a standalone method, or 

a part of a larger network (i.e., internet) 

A Mobile Ad hoc Network (MANET) as shown in 

Fig. 1 is a kind of wireless ad hoc network, and is a self-

configuring network of mobile routers (and associated hosts) 

connected by wireless links – the union of which form an 

arbitrary topology. The routers are free to move randomly and 

organize themselves arbitrarily; thus, the network's wireless 

topology may change rapidly and unpredictably. Such a 

network may operate in a standalone fashion, or may be 

connected to the larger Internet. 

Ad hoc networks can be classified according to the 

network topology. The individual nodes in an ad hoc network 

are divided into different types with special functions. There 

are two different classes: flat and hierarchical ad hoc 

networks. 

In flat ad hoc networks, all nodes carry the same 

responsibility and there is no distinction between the 

individual nodes. All nodes are equivalent and can transfer all 

functions in the ad hoc network. Control messages have to be 

transmitted globally throughout the network, but they are 

appropriate for highly dynamic network topology. The 

scalability decreases when the number of nodes increases 

significantly. 

Hierarchical ad hoc networks consist in this case of 

several clusters, each one represents a network and all are 

linked together as indicated in Figure 2. 

 
Fig. 2: Cluster network 

The nodes in hierarchical ad hoc networks can be 

differentiated into two types: 

 Master nodes (Cluster Head): administer the cluster and 

are responsible for passing the data on to other cluster. 

 Normal nodes (Cluster Members): Communicate within 

the cluster directly together and with nodes in other 

clusters with the help of the master node. Normal nodes 

are called also slave nodes. 

Cluster based routing is one of the routing schemes 

for MANETs in which various clusters of mobile nodes are 
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formed with each cluster having its own cluster head which 

is responsible for routing between clusters. Clustering of 

nodes saves energy and communication bandwidth in ad-hoc 

networks. 

One assumes that the majority of communication 

(control messages) takes place within the cluster and only a 

fraction between different clusters. During communication 

within a cluster no forwarding of communication traffic is 

necessary. The cluster head is responsible for the switching 

of a connection between nodes in different clusters. 

Hierarchical architectures are more suitable for low 

mobility case. Although flat architectures are more flexible 

and simpler than hierarchical ones, hierarchical architectures 

provide a more scalable approach. 

In a cluster, the number of hops between any two 

nodes is no more than two. In the whole network, there is no 

direct connection between cluster heads. Fig. 2 is an 

illustration of clustering architecture. In Fig. 2, node 0, 1, 3, 

and 5 are cluster heads, node 8, 10, and 11 are gateways, and 

the rest are cluster members. 

Mobile ad-hoc networks have few challenges like 

limited power constrained, limited security, bandwidth 

constrained, throughput, survivability of the nodes. Limited 

battery life is a very critical issue in MANET. So energy 

efficient protocol must to increase the lifetime of nodes and 

networks. 

Main purpose of power aware routing protocols is to 

maximize the lifetime of network. It’s nearly impossible to 

recharge or replace nodes batteries in network. So reducing 

power consumption is only way to extend lifetime of 

network. 

Routing protocols are usually classified as table 

driven or on-demand routing protocols. Table driven routing 

protocols also called proactive protocols which maintain 

continuous view of the full topology of the network in each 

node. On-demand protocols also called reactive protocols 

which search for a route between source and destination. 

Power-aware source routing algorithm belongs to 

reactive routing protocols. So in this section, general review 

of two on -demand routing protocols, Dynamic Source 

Routing (DSR) and Ad -hoc on -demand Distance Vector 

(AODV), in MANETs. These protocols Initiate route 

discovery only when a route is needed and maintains active 

routes only while they are in use.  

A. AODV Overview 

Ad-Hoc On-Demand Distance Vector Routing Protocol 

(AODV) finds route between nodes only when it is necessary. 

It does not maintain topology information about all other 

nodes in the network. When a source has data to transmit to 

an unknown destination, it broadcasts a Route Request 

(RREQ) for that destination. At each intermediate node, when 

a RREQ is received a route to the source is created. If the 

receiving node has not received this RREQ before, is not the 

destination and does not have a current route to the 

destination, it rebroadcasts the RREQ. If the receiving node 

is the destination or has a current route to the destination, it 

generates a Route Reply (RREP). The RREP is unicast in a 

hop-by-hop fashion to the source. As the RREP propagates, 

each intermediate node creates a route to the destination. 

When the source receives the RREP, it records the route to 

the destination and can begin sending data. If multiple RREPs 

are received by the source, the route with the shortest hop 

count is chosen. As data flows from the source to the 

destination, each node along the route updates the timers 

associated with the routes to the source and destination, 

maintaining the routes in the routing table. If a route is not 

used for some period of time, a node cannot be sure whether 

the route is still valid; consequently, the node removes the 

route from its routing table. If data is flowing and a link break 

is detected, a Route Error (RERR) is sent to the source of the 

data in a hop-by-hop fashion. As the RERR propagates 

towards the source, each intermediate node invalidates routes 

to any unreachable destinations. When the source of the data 

receives the RERR, it invalidates the route and reinitiates 

route discovery if necessary. 

 
Fig. 3: AODV working flow 

The main advantage of AODV protocol is that 

routes are established on demand and destination sequence 

numbers are used to find the latest route to the destination. 

The connection setup delay is less. The HELLO messages 

supporting the routes maintenance are range limited, so they 

do not cause unnecessary overhead in the network. 

The remainder of this paper is organized as follows: 

Section 2 gives an effective method of skeleton extraction. 

Section 3 describes the two-round hierarchical matching for 

Chinese calligraphic retrieval. Section 4 presents the 

experiments and evaluation. Conclusion and future work are 

given in the final section. 

II. LITERATURE SURVEY 

A. Making MANET Energy Efficient 

This paper proposes a scheme to improve existing on demand 

routing protocols by introducing the power aware virtual 

node scheme in whole scenario. 

 This scheme uses the concept of power awareness among 

route selection nodes. It’s done by checking power status 

of each node in the topology which insures fast selection 

of routes with minimal effort and faster recovery.  

 In this scheme main aim is to provide an efficient, more 

stable and long lasting path from source to destination. 

1) Proposed Scheme of Paper 

 Source node broadcast RREQ message containing 

Threshold value (Th) and distance from source to 

destination. After then based on neighbor node having 

energy level greater then threshold and less distance from 

destination, has been selected for forwarding data. 

 Performance is compared with AODV and DSR. 
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 Simulation results indicated that the proposed scheme 

provides robustness to mobility and enhances protocol 

performance. Average increase in packet delivery ratio 

occurs for different network scenarios. The proposed 

scheme selects the nodes based on their energy status, 

which may also help in solving the problem of 

asymmetric links. 

B. Energy Aware Gossip Routing for Mobile Ad hoc 

Networks 

In this paper, they improve the gossip-based approach by 

considering the remaining energy of nodes in the gossip 

mechanism to improve the lifetime of entire network and the 

packet delivery ratio by showing mathematical inference and 

simulations. AODV+GE still suffers from drawbacks like 

routing load and power saving. 

Future work will address these flaws by optimizing 

the Threshold because their assumptions regarding the 

relationship of the probability and node energy is not perfect 

for the whole network. 

C. A battery aware Distributed Clustering and Routing 

Protocol for wireless sensor Networks 

In this paper, nodes in the network grouped into clusters, in 

which a certain number of nodes are periodically selected to 

assume the role of the cluster head (CH). CH is responsible 

for aggregating the data from each of the nodes within its 

cluster in order to reduce redundancy. 

D. Energy Aware data gathering and routing protocol based 

on double cluster heads 

In this paper, vice cluster head is added in cluster. Double 

cluster heads structure used which can reduce the energy 

consumption of the main cluster head, so that frequency of 

the network nodes death can be reduced. 

 MCH (master cluster head) and VCH (vice cluster head) 

are selected in cluster. MCH responsible for collecting 

information and data fusion, and VCH transmitting data 

out. So, they reduce energy consumption of MCH, 

balance the load across network, and thus extend the life 

of the network. 

E. Performance Evaluation of Energy Consumption for 

AODV and DSR Routing Protocols in MANET 

In this paper, the power consumption aspect of the MANET 

routing protocols are discussed. A performance comparison 

of Dynamic Source Routing (DSR) and Ad hoc On-Demand 

Distance Vector (AODV) routing protocols with respect to 

average energy consumption and routing energy consumption 

are explained thoroughly. Then, an evaluation of how the 

varying metrics in diverse scenarios affect the power 

consumption in these two protocols is discussed.  Finally, an 

evaluation of these routing protocols based on energy 

consumption is presented. 

As a conclusion, DSR and AODV have different 

routing mechanisms.  AODV applies routing tables with one 

route for each destination. In contrast, DSR applies route 

caches and uses source routing without using any periodic 

transmission. It also uses caching and keeps more than one 

route for each destination. Type of routing protocol affects 

the energy consumption due to the different routing overhead 

used for sending and receiving the routing packets. The 

experiments show that DSR is efficient with most mobility 

scenarios; but source routing increases the overhead of 

routing in this protocol. On the other hand, AODV is efficient 

with some mobility scenarios by eliminating source routing 

overhead of the DSR protocol. But in AODV, discovery route 

requires more overhead and actually is more expensive than 

DSR. The overall results show a better performance of DSR 

rather than AODV except in static networks while AODV 

uses hop-by-hop routing and DSR uses source routing with 

longer header. The reason is that DSR uses caching 

mechanisms to reduce the discovery routes overhead. It also 

shows that DSR resulted in the least energy consumption for 

low density networks and AODV generated higher volume of 

energy than the DSR in high density networks. They have a 

similar behavior in static network. The reason for this 

behavior can be less overhead in DSR due to source routing. 

Also, the results demonstrate that DSR performs better than 

AODV in low and high loads. However, AODV is found 

effective for low loads. Therefore, as an overall conclusion, 

routing protocols used currently in MANET may require 

some effort to minimize the energy cost of interface in the 

network. A comparison of results shows that the cost of 

sending packets in AODV protocol is very significant. So, 

energy consumption is increased mostly due to the increase 

in the routing packet overhead like RREQ and RREP packets. 

AODV is more efficient when the cost of application layer 

and transport layer are added in second section. So, by 

considering the routing overhead of AODV protocol and 

reducing the number of control packets, energy consumption 

can be decreased and the lifetime of the network can be 

increased. 

F. New routing protocol “Dicho-AODV” for energy 

optimization in MANET 

In this paper new protocol Dicho- AODV presented which 

combine two mathematical approaches – Dischotomy and 

Probability, used to minimize the energy consumption in the 

discovery mechanism. 

G. Enhancing the performance of MANET using EESCP 

In this paper, protocol EESCP is to divide the MANET into a 

set of 2-hop clusters where each node belongs to at least one 

cluster. The nodes in each cluster elect a cluster head to serve 

as the IDS (Intrusion Detection systems) for the entire cluster. 

H. LSEA: Link Stability and Energy aware for Efficient 

Routing in MANET 

In this paper, new LSEA protocol which proposes a new 

Route Discovery mechanism that uses the link lifetime and 

the nodes’ residual energy in the discovery process. The key 

concept behind the proposed mechanism is to forward RREQ 

messages over stable links by the nodes with sufficient 

residual energy and a good link lifetime among the nodes that 

involved in the route. 

 So in this paper stability of the network measured based 

on its remaining battery as well as the expiration time of 

the link with the RREQ sender. 

I. An Optimized Power Reactive Routing Based on AODV 

Protocol for Mobile Ad-hoc Network 

In this paper, an optimized power reactive routing protocol 

introduced which describes the concepts of cognitive function 

and AODV protocol. It ensures that data packet is transferred 

in the shortest path and also in reliable mode. It will improve 



Cluster based Power Aware Routing Protocol to Maximize Life-Time of MANET 

 (IJSRD/Vol. 5/Issue 03/2017/251) 

 

 All rights reserved by www.ijsrd.com 982 

the data transmission with an energy efficient manner. 

Proposed protocol avoids new route discovery process in 

AODV with low power consumption and maintains stability 

of network. 

The proposed protocol consists of two phase: 

 Finding node stability using relative mobility and 

network initialization 

 Finding node which has more power and minimum hop 

count 

This paper proposed an Optimized Power Reactive 

Routing protocol based on cognitive routing metrics and 

AODV protocol concept. It gives the performances of PAR 

protocol which has POWER field in RREQ message along 

with relative mobility field. Then the proposed protocol 

selected the shortest routes that have a longer overall battery 

life. It also avoids the new route discovery process in AODV. 

Finally compare the performance analysis of existing Power 

Aware Routing algorithm with optimized routing algorithm. 

Simulation results show that Optimized Power Reactive 

Routing reduces the burden of network resources and 

maintain the stability of the network. 

III. PROPOSED WORK AND IMPLEMENTATION 

METHODOLOGY 

Main goal is to improve the performance of existing on-

demand routing protocols.  The two common on-demand 

routing protocols are dynamic source routing (DSR) protocol 

and ad-hoc on demand distance vector routing (AODV) 

protocol. So from them, AODV protocol is selected  to 

implement proposed scheme because AODV is an efficient 

routing protocol which removes any unnecessary and 

outmoded information quickly, and does not create traffic 

unless necessary. So that’s why AODV can react to 

topological changes that have an effect on active routes in a 

timely and quick manner. AODV performs better in scenarios 

with extra load and/or higher node mobility; as a result it’s 

more scalable than DSR. 

In proposed protocol, a hierarchical network model 

consists of partitioning the network into clusters in which 

certain numbers of nodes are periodically selected to assume 

the role of the Cluster Head (CH). Each cluster contains one 

CH node. Cluster head will periodically gathers the battery 

related information from its group nodes and also they all the 

nodes will send their RSSI value to the cluster head. 

The proposed algorithm is simulated using network 

simulator NS-2 version 2.34 and the performance is 

compared with well-known on demand protocols AODV and 

advanced existing AODV protocols. 

Steps of implementation methodology: 

 For periodical time interval, all CH will send control 

packets to all its group members. 

 CH receives Battery information and RSSI (Received 

Signal Strength Indicator) value from all group members. 

// for having updated information 

 Source S send RREQ packets to its CH by selecting 

optimal path. 

 CH will send packet to all other CH in network 

// Periodically all CH exchange information 

 CH select best path to communicate with its group 

member based on RSSI values of nodes. After receiving 

packet from Source S, Destination node D replies to its 

CH. 

 After that, that particular CH will reply to CH of Source 

S about stable path to destination. 

At the end, Source S will send data packets to 

destination D from selected stable path 

IV. CONCLUSION 

Proposed scheme picks the nodes based on RSSI value of 

node and their energy level, which may also help in solving 

the problem of asymmetric links. 

Proposed scheme will be applied to AODV in 

cluster based MANET and efficient paths are selected by 

satisfying a set of energy and distance based threshold area of 

mobile node. So, lifetime of entire network may be improve.  
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