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 Mobile ad hoc network (MANET) is a continuously self-configuring, infrastructure-less 

network of mobile devices connected without wires. But there are some major issues 

such as security and network lifetime. To overcome the above problem, my proposed 
work provides an efficient power aware routing protocol that increases the network 

lifetime and also it includes the security enhancement in communication nodes of 

MANET. Unlike conventional routing protocols such as DSR and MTPR, the proposed 
ZRP protocol which is based on zone identifies the capacity of a node not just by its 

residual battery power, but also by the expected energy spent in reliable data 

forwarding packets over a specific link. The concept of power awareness among route 
selection nodes by checking power status of each node in the topology which ensures 

fast selection of routes with minimal efforts. The main goal of the proposed ZRP 

protocol is not only concentrates the lifetime of the network and also accomplish good 
packet delivery ratio. This paper focuses on the performance comparison between 

power aware routing protocol such as the proposed ZRP with EPAR, MTPR and DSR. 
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INTRODUCTION 
 

MANET is free to move independently in any direction, and will therefore change its links to other devices 

frequently. MANET’s are used to setup wireless communication without a predefined infrastructure and 

centralized administration. The network topology of the MANET will be frequently changed due to its mobility. 

Each mobile node in the network plays a router role while transmitting data over the network, because there is 

no specified node for routing. To consider power-aware development of efficient protocols for MANETs. As 

each mobile node in a MANETs performs the routing function for establishing communication among different 

mobile nodes the “death” of even a few of the nodes due to power exhaustion might cause disconnect of services 

in the entire MANETs. So, Mobile nodes in MANETs are battery driven. Thus, they suffer from limited energy 

level problems. Also the nodes in the network are moving if a node moves out of the radio range of the other 

node, the link between them is broken. Thus, in such an environment there are two major reasons of a link 

breakage:  

i. Node dying of energy exhaustion  

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

And another important consideration is security. In Mobile Ad hoc-Networks (MANETs) are highly 

vulnerable to attacks because of its infrastructure; it simply forms the structure in dynamic manner. There are 

multiple types of attacks are possible, but the routing attack is the major attack, because it causes most of the 

damages to the network. 

Network layer attacks can be classified into two categories such as active and passive attacks. Passive 

attacks does not affect routing, it just analyze network traffic and access some valuable information such as 

node identity, location and topology of the network. Some of the passive attacks are eavesdropping, traffic 

analysis and location disclosure. The disturbing activities such as modifying, injecting, forging, fabricating or 

dropping data or routing packets in networks are termed as active attacks. 
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Active attacks are classified into two types. They are malicious packet dropping and routing attacks. 

Routing attack is classified into sleep deprivation, black hole, grey hole, rushing and Sybil. So, enhancing the 

security may provide better solution to MANETs. 

 

Related Works: 

Shivashankar, et al., (2013),  proposed a new scheme called Efficient Power Routing DSR (EPRDSR) to 

improve existing on-demand routing protocols by introducing the power efficient algorithm in whole Mobile Ad 

hoc Network (MANET). This paper presents a performance comparison of power aware routing protocols such 

as proposed EPRDSR and Minimum Total Transmission Power Routing (MTPR) and reactive protocol is DSR 

based on metrics such as throughput, packet delivery ratio and average end-to-end delay. The results indicate 

that EPRDSR is able to discover the required path with lesser overheads, the network lifetime increased by 

around 65- 70%. 

C.K Nagpal (2012), et al handled variable transmission range of nodes into account. And analyze 

performance on two routing protocols: Minimum Hop Routing (MHR) and Minimum Total Power Routing 

(MTPR). After analyzing the results of our work, we make following inference: 

i.Power saving of MTPR is always higher than MHR It indicates to increase the percentage power saving 

MTPR protocol should be used rather than MHR. 

ii.Power consumption of MHR is higher than MTPR because MHR takes a path that tries to minimize 

number of nodes to reach to destination. On the other hand MTPR tries to select a path that tries to minimize the 

total power from source to destination. 

 

DSR Protocol: 

Through the dynamic source protocol has many advantages; it does have some drawback, which limits its 

performance in certain scenarios. The various drawbacks of DSR are as follows: - DSR does not support 

multicasting. The data packet header in DSR consists of all the intermediate route address along with source and 

destination, thereby decreasing the throughput. DSR sends route reply packets through all routes from where the 

route request packets came. This increases the available multiple paths for source but at the same time increases 

the routing packet load of the network. Current specification of DSR does not contain any mechanism for route 

entry invalidation or route prioritization when faced with a choice of multiple routes. This leads to stale cache 

entries particularly in high mobility. In this protocol each source determines the route to be used in transmitting 

its packets to selected destinations. There are two main components, called Route Discovery and Route 

Maintenance. 

i.Route Discovery is the mechanism by which a node wishing to send a packet to a destination obtains a 

path to the destination.  

ii.Route Maintenance is the mechanism by which a node detects a break in its source route and obtains a 

corrected route. 

 

MTPR Protocol: 

The majority of energy efficient routing protocols for MANET try to reduce energy consumption by means 

of an energy efficient routing metric, used in routing table computation instead of the minimum-hop metric. 

That mechanism uses a simple energy metric, represented by the total energy consumed to forward the 

information along the route. This way, MTPR reduces the overall transmission power consumed per packet, but 

it does not directly affect the lifetime of each node. However, minimizing the transmission energy only differs 

from shortest hop routing if nodes can adjust transmission power levels, so that multiple short hops are more 

advantageous, from an energy point of view, than a single long hop.  

In the route discovery phase, the bandwidth and energy constraints are built in into the DSR route discovery 

mechanism. In the event of an impending link failure, a repair mechanism is invoked to search for an energy 

stable alternate path locally. 

 

Methodology: 

Efficient Power Aware Routing (EPAR): 

Aim of the proposed algorithm is to maximize the network life by minimizing the total transmission energy 

using energy efficient routes to transmit the packet.  

Energy efficient algorithms can be based on the two metrics:  

i) Minimizing total transmission energy  

ii) Maximizing network lifetime.  

The first metric focuses on the total transmission energy used to send the packets from source to destination 

by selecting the large number of hops criteria. Second metric focuses on the residual battery energy level of 

entire network or individual battery energy of a node. 
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Here it proposes EPAR protocol for power optimization .To conserve energy, we should minimize the 

amount of energy consumed by all packets traversing from source node to destination node. The energy 

consumed for one packet is calculated by  

 

K 

EC=∑ T ni, ni+1                                           (1) 

i=1 

 

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

over one hop. Then we find the minimum Ec for all packets using following formula: 

                                  

MaxTK t=Min Ti t                            (2) 

 

The main objective of EPAR is to minimize the variance in the remaining energies of all the nodes and 

there by prolong the network lifetime.  

Route discovery and Maintenance in EPAR: 

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

that is, the lowest hop energy of the path. The path is then selected. 

 

 
 

Fig. 1: Route Discovery and Maintenance in EPAR 

 

Using a mini-max formulation EPAR selects the routing path. Here in figure 1 there are three applying 

EPAR protocol we first select the minimum hope energy for each path. For the path ABCG the minimum hope 

energy is min (1000, 200,300,200) = 200. For the path AFCG the minimum hope energy is min (1000, 200, 

300,200) =200. For the path ADFCG the minimum hope energy is min (1000, 700, 200, 300,200) =200. For the 

path ADEG the minimum hope energy is min (1000, 700, 100,200) =100 Then taking the maximum of the 

minimum hope energy, It will take max (200,200,200,100) =200. This method is dynamic distributed load 

balancing method that chooses the lightly loaded paths and avoids the power congested nodes. This will help the 

EPAR protocol to minimize the variance in energy levels of various nodes in the network and helps to increase 

network lifetime. 

 

Zone Routing Protocol (ZRP): 

The Zone Routing Protocol is based on the concept of zones. A routing zone is defined for each node 

separately, and the zones of neighbouring nodes overlap. The routing zone has a radius expressed in hops. The 

zone thus includes the nodes, whose distance from the node in question is at most hops. 

ZRP refers to the locally proactive routing component as the IntrA-zone Routing Protocol (IARP). The 

globally reactive routing component is named IntEr-zone Routing Protocol (IERP). Correspondingly, IERP is a 

family of reactive routing protocols that offer enhanced route discovery and route maintenance services based 

on local connectivity monitored by IARP. 

In order to detect new neighbour nodes and link failures, the ZRP relies on a Neighbour Discovery Protocol 

(NDP) provided by the Media Access Control (MAC) layer. NDP transmits “HELLO” beacons at regular 

intervals. Upon receiving a beacon, the neighbour table is updated. Neighbours’, for which no beacon has been 

received within a specified time, are removed from the table. If the MAC layer does not include a NDP, the 

functionality must be provided by IARP. The relationship between the components is illustrated in Figure 2. 

Route updates are triggered by NDP, which notifies IARP when the neighbour table is updated. IERP uses the 

routing table of IARP to respond to route queries. IERP forwards queries with BRP. BRP uses the routing table 

of IARP to guide route queries away from the query source. 
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Fig. 2: ZRP Architecture 

 

Intra Zone Routing Protocol (IARP) proactive tracking of local network connectivity provides support for 

route acquiring and route maintenance. 

Inter Zone Routing Protocol (IERP) adapts existing reactive routing protocol implementations to take 

advantage of the known topology of each node's surrounding R-hop neighbourhood (routing zone), provided by 

the Inter zone outing Protocol (IARP). The availability of routing zone routes allows IERP to suppress route 

queries for local destinations. 

Border cast Resolution Protocol (BRP) provides the border casting packet delivery service. The BRP uses 

special query control mechanisms to steer route requests away from areas of the network that have already 

covered by the query. 

 

2A.Implementation: 

Network formation: 

It consists of a set of nodes .Each and every node should have some kinds of ID, which is like N1, N2…and 

Nn. 

 

Path selection using DSR: 

DSR selects the shortest path. DSR does not support multicasting. The data packet header in DSR consists 

of all the intermediate route address along with source and destination, thereby decreasing the throughput. DSR 

sends route reply packets through all routes from where the route request packets came. This increases the 

available multiple paths for source but at the same time increases the routing packet load of the network.  

 

Path selection using MTPR: 

The energy-efficient routing is known as Minimum Transmission Power Routing (MTPR). That mechanism 

uses a simple energy metric, represented by the total energy consumed to forward the information along the 

route. This way, MTPR reduces the overall transmission power consumed per packet, but it does not directly 

affect the lifetime of each node. 

 

Routing Path selection by EPAR: 

A typical path in the MANET consists of multiple hops, and is therefore prone to frequent breakage. In 

network to choose a path that consists of nodes with the largest average battery power.  

1) The chosen path is most likely to meet a target residual path lifetime requirement. 

2) The chosen path has the longest residual path lifetime. 

Efficient power aware routing selects the maximum routing path in the network.  EPAR achieve minimum 

variance in energy levels of different nodes in the network and maximizes the network lifetime. 

 

Path selection and security by ZRP: 

In Zone Routing Protocol ,if the destination node is in different location the ZRP choose the routing node as 

their location and send the data from one zone node to another zone node or if the destination node is in own 

location(zone) send data directly to the destination node. So enhancing the security in this system and also 

improve the throughput and packet delivery ratio. 

 

BRP 

IARP IERP 

Network layer 

MAC layer NDP 



665                                                                    C.P. Darani and A. Saranya, 2015 

Advances in Natural and Applied Sciences, 9(6) Special 2015, Pages: 661-668 

 

Performance analysis: 

To reduce energy consumption in transmission of packets between source and a destination and decreases 

the mean delay especially for high load networks while achieving a good packet delivery ratio.  

 

2B. Network Metrics For Proposed Protocol Performance: 

Network Lifetime: 

It is the time span from the deployment to the instant when the network is considered nonfunctional. The 

instant 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 energy is high in all the mobile nodes in 

the MANET, network lifetime is increased. 

 

Dropping Packets: 

The fraction of dropped packets increases as the traffic intensity increases. Therefore, performance at a 

node is often measured not only in terms of delay, but also in terms of the probability of dropped packets. 

Dropped packet may be retransmitted on an end-to-end basis in order to ensure that all data are eventually 

transferred from source to destination. Losses between 5% and 10% of the total packet stream will affect the 

network performance significantly. 

 

Security: 

Information security in MANETs is particularly challenging due to the highly dynamic network topology, 

the lack of central authority, the shared wireless medium, and memory and performance resource constraints. In 

this paper present security against attack. Despite the advances in the field, the research is lacking proposals to 

measure the overall security level of mobile ad hoc networks. 

 

Results: 

In DSR, Source node and destination node are selected and enter which data to be transmitted .Then select 

DSR protocol and click send button.It select a path but delay and transmission of data maybe lost if the selected 

path is high. 

As similar step of DSR done in MTPR. But the choosing a path is based on minimum residual power node. 

In EPAR select source and destination node.Data to be forwarded by maximum life time node.It maintain 

send power,receive power energy and life time of each node. EPAR selects the path that has the largest packet 

capacity at the smallest residual packet transmission capacity. This protocol must be able to handle high 

mobility of the nodes which often cause changes in the network topology. 

In ZRP fig3 as shown below, Source and destination nodes are selected and data is forwarded. If destination 

node is in same zone control move to IARP otherwise IERP. 

 

 
 

Fig. 3: Path selection and Security by ZRP 

 

Discussion: 

Extensive simulation parameters were conducted using net- beans IDE6.9.The simulated network consist of 

70 nodes. 

 

 



666                                                                    C.P. Darani and A. Saranya, 2015 

Advances in Natural and Applied Sciences, 9(6) Special 2015, Pages: 661-668 

 

 
 

Fig. 4: N/w lifetime varying with respect network size 

 

Fig.4 shows that the EPAR,DSR protocol becomes inefficient when the network consists of more than 200 

traffic size  for low density network while for high density network becomes inefficient when the network 

consist more than  1000 sources. ZRP shows the best performance with maximum network lifetime than EPAR, 

MTPR and DSR. 

 

 
 

Fig. 5: Packet delivery ratio 

 

Fig5 shows the throughput of ZRP, DSR protocol becoming stable when the number of nodes exceeds 70 

while the MTPR increases significally. On the other hand the throughput of ZRP increases rapidly when the 

nodes exceeds 70 with 95% efficiency than EPAR, MTPR and DSR. 

 

 
 

Fig. 6: lifetime as the function of no.of nodes 
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Fig.6 shows the network lifetime as a function of the number of nodes. The lifetime decreases as the 

number of nodes grow; however for a number of nodes greater than 100, the life-time remains almost constant 

as the number of nodes increases. Lifetime decreases because MANET has to cover more nodes as the number 

of nodes in the network size increases. We observe that the improvement achieved through ZRP is equal to 

90%. Energy is uniformly drained from all the nodes and hence the network life -time is significantly increased. 

 

Conclusion: 

The proposed paper deals with maximizing the network lifetime of a MANET, i.e. the time period during 

which the network is fully working. This has been evaluated with four power-aware adhoc routing protocols 

such as 1.ZRP 2.EPAR 3.MTPR 4.DSR 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. But in medium and large size networks, the 

EPAR and MTPR produced good results and the performance of ZRP in terms of throughput is good in all the 

scenarios that have been investigated. From the various graphs, the proposed algorithm quite outperforms the 

traditional energy efficient algorithms in an obvious way was successfully proved. The ZRP algorithm 

outperforms the original DSR and EPAR algorithm by 90%. The simulation result proves that the proposed 

work outperform the existing energy efficient routing algorithm by evaluate energy aware routing protocol. 
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