
© 2016 IJEDR | Volume 4, Issue 3 | ISSN: 2321-9939 

IJEDR1603136 International Journal of Engineering Development and Research (www.ijedr.org) 839 

 

Performance Analysis of Energy Efficient Routing 

Protocols For Mobile Ad-hoc Networks 

Nisha Kumari1, Er. Vivek Sharma2 

1 PG Student,2Assistnat Professor 

Department of Electronics and Communication Bahra University Shimla Hills  

________________________________________________________________________________________________________ 

 

Abstract - Mobile Ad-hoc network is a continuously self-configuring, infrastructure less wireless network consisting of 

mobile device. An energy efficient protocol is important in design of Ad-hoc network because the nodes in Ad-hoc 

networks operate in limited battery energy and it is not possible to recharge or replace the battery. A shortest path is 

always selected in Ad-hoc networks by conventional routing protocols. Today most mobile Ad-hoc networks operate on 

batteries. Power consumption is an important issue. When single path used then the nodes will exhaust very soon and the 

lifetime of the network is very less. In this paper the discussion of AODV, MEP-AODV and the SELECTIVE AODV is 

done. The MEP-AODV is the multipath energy efficient probability routing protocol. Minimum battery energy 

consumption and multipath selection is considered in MEP-AODV. Multipath will selected with sufficient battery energy 

by destination. Source node can send data via the selected multipath. The proposed model is simulated in MATLAB to 

evaluate the performance. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

A mobile Ad-hoc network (MANET) is a continuously self- configuring infrastructure less wireless network consisting of mobile 

devices. Each device in MANET is free to move independently in any direction and changes its links to other devices frequently. 

Each device must forward traffic unrelated to its own use [1]. Due to possible intermediate haste which has to be crossed in 

reaching its destination routing becomes a difficult process for large and complex networks [2].  

 
Figure1 Mobile Ad hoc network[3] 

Energy efficient routing protocol can be classified in 3 categories: ideal energy save protocols, transmission power control 

protocol and energy aware routing protocols. 

 

Advantages of MANETS 

• They provide access to information and services regardless of geographic position.  

• Independence from central network administration. Self-configuring network, nodes are also act as routers. Less expensive as 

compared to wired network.  

• Scalable accommodates the addition of more nodes.  

• Improved Flexibility.  

• Robust due to decentralize administration.  

• The network can be set up at any place and time[3].  

 

II. MAJOR CHALLENGES IN MANETs 
Regardless of the attractive applications, the features of MANET introduce several challenges that must be studied carefully 

before a wide commercial deployment can be expected. These include:- 

a) Dynamic topologies:- Nodes are free    to move arbitrarily; thus, the network topology which is typically multi hop, may 

change randomly and rapidly at unpredictable times, and may consist of both bidirectional and unidirectional links. 

b) Routing:- Since the topology of the network is constantly changing, the issue of routing packets between any pair of nodes 

becomes a challenging task. Most protocols should be based on reactive routing instead of proactive. Multi cast routing is another 

challenge because the multi cast tree is no longer static due to the random movement of nodes within the network. Routes between 

nodes may potentially contain multiple hops, which is more complex than the single hop communication[4]. 
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 c) Bandwidth constrained variable capacity links:- Wireless links will capacity than their hardwired counterparts. Continue to 

have significantly lower. 

d) Power-constrained and operation:- Some or all of the nodes in a MANET may rely on batteries or other exhaustible means 

for their energy. For these nodes, the most important system design criteria for optimization may be energy conservation. For 

most of the light-weight mobile terminals, the communication-related functions should be optimized for lean power consumption. 

Conservation of power and power-aware routing must be taken into consideration[5].  

 

III. PROTOCOLS IN MANETS 

In Ad-hoc network, three protocols are proactive, reactive and hybrid. 

 
Figure.2 Classification of MANETS routing protocols[6] 

Proactive protocol is about give up the data information of all nodes. In routing protocol the information store by every node in 

the form of tables and if there is any change in information then the tables are need to update. 

The reactive protocol is used to send data from source to destination. In this protocol there is no need of distribution of 

information. It consumes bandwidth when transfer data source to destination. Hybrid protocols have an advantage of both reactive 

and proactive protocols [6]. 

a) AODV: - AODV stands for Ad-hoc on demand distance vector. AODV is a reactive routing protocol when the routes are 

needed then only AODV maintain routes. Unicast broadcast and multicast is done in AODV. It uses traditional routing tables, as 

one enter destination. 

AODV is the combination of both DSR and DSDV. For route discovery RREQ and RREP messages are responsible. AODV 

avoids the counting to infinity problem. AODV leads to heavy control overhead [7]. 

At the cost of increased latency in finding new routes tends to reduce the control overhead. 

 
Figure 3  A possible path for a route reply if A wishes to find a route to J[8] 

When a node wishes to transmit traffic to a host to which it has no route, it will generate a route request (RREQ) message that 

will be flooded in a limited way to other nodes. A route is considered found when the RREQ message reaches either the 

destination itself or an intermediate node with a valid route entry for the destination. A route reply (RREP) massage is uni-casted 

back to the originator of a RREQ if the receiver is either the node using the requested address. If route is available in an 

intermediate node the node immediately send back RREP instead of the destination terminal. When active route is lost then route 

error message (RRER) is send back to all the source nodes using the route. Hello message is about activation link.[9]  

 

Advantages of AODV 

1) To handle the routing process it does not require any inner organizational method because it is basically flat routing protocol. 

2) Routes established on demand and that destination sequence numbers are applied for find the latest route to the destination. 

3) The AODV protocols are a loop free and avoid the counting to infinity problem. 

4) At most one route per destination maintain at each node. 

 

Disadvantages 

1) Heavy control overhead. 

2) Bandwidth consumption is more in   AODV 
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b) MEP-AODV:- It is the multicast extension of AODV. Both AODV and MEP-AODV are routing protocols for Ad-hoc 

networks. AODV for unicast traffic and MEP-AODV for multicast traffic. MEP-AODV allows every node in the network to send 

multicast packet of data[10]. 

 MEP-AODV Probability Function:- The probability function of MEP-AODV is 

                               𝑏𝑖 =
𝑐𝑖

 𝑒𝑖
                                   (1.1) 

              𝑝𝑖 =   {

1                                  𝑏𝑖 ≥ 𝑟1

1 −
𝑟1−𝑏𝑖

𝑟1−𝑟2 
         𝑟2 ≤ 𝑏𝑖 < 𝑟1

0                                𝑏𝑖 < 𝑟2

}   (1.2) 

 ci is the current remaining battery energy of node i. 

 ei is the full battery energy of node i. 

 𝑏𝑖 > 𝑟1  relay the RREQ. 

 1 −
𝑟1−𝑏𝑖

𝑟1−𝑟2 
     𝑟2 ≤ 𝑏𝑖 < 𝑟1 the probability relaying the RREQ. 

 0         𝑏𝑖 < 𝑟2  drop the RREQ. 

 r1 and r2 are predefined threshold and the values are 1>r1>r2>0. 

 bi  it’s the remaining energy ration. 

 pi represents the probability of RREQ rebroadcasting[11]. 

Route Discovery of MEP-AODV:-bl minimum node remaining battery      energy of route l. 

Source node:-  Source node checks its route table if there is no available route to the destination. Route discovery process is 

initiated and RREQ is flooded to neighbouring nodes. 

Intermediate node:- When an intermediate node receives an RREQ. Whether the RREQ was preceded before or not.bi is 

compared with bl if bi < bl, bl would be replace by bi. Then the RREQ is rebroadcast towards the destination node. 

 
Figure 4 RREQ (Route Request) 

 
Figure 5  RREP (Route Reply) using multiple reverse path 

Destination node:- It does not generate a RREP and send it back to the source node immediately. The received RREQs would be 

buffered for a certain period until delay timer expires in order to collect as many RREQ possible. In the procedure the destination 

node select k paths. After the route selection, the destination node initiates the corresponding RREPs and unicasts then through 

the reverse path. 

Route maintenance process in MEP-AODV:- Remaining battery energy is checked by intermediate node.  

 
Figure 6 Route maintenance from source to destination 

RRER is initiate when some nodes becomes worse and send to the destination node. If RERR is receives by intermediate node it 

removes the corresponding item from route table. When RERR is arrives at the source node then it rebuilt a new route by 

initiating the route discovery process [12]. 
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IV SIMULATION RESULTS AND DISCUSSION 

Following are the results carried out for the proposed model 

1) AODV:-  

 
Figure 7 RREQ of AODV 

In figure7, 200 nodes are plotted. Here one node is source and the other is sink. In AODV source node is send the route request 

(RREQ) to the destination node. If the destination node send any route reply to the source node then the source node will send the 

data from that path. If no route reply obtained from that path then no data send from that path. In this graph two nodes are 

communicate with each other and send the data from source to destination. 

MEP-AODV:- 

 
Figure 8 Route from source to destination from multipath in MEP-AODV. 

In figure 8, MEP- AODV is a multipath energy efficient probability routing protocol in Ad-hoc network. Here 200 nodes are 

plotted and the one node is source and the other node is sink. But in this it uses the multipath. Because of the multipath the lifetime 

of the system is increased. If the energy of the system is more then the packet delivery is more in the system. 

 
Figure 9 Energy consumption 

In figure 9, the graph is between number of rounds and energy in mili joules. 

Formula to calculate energy :- 

𝑎𝑐𝑒𝑝(𝑘: 100) =  𝑎𝑒𝑐𝑝(𝑘: 100) − 𝑑𝑚𝑖𝑛 ∗ 𝑑𝑒𝑐𝑓𝑝                      (1.3) 

The energy consumed by MEP-AODV is very less than AODV. It consumes the less amount of energy and increase the life time 

of the network. When the energy of the system is more then the packets are delivered more fast and the packet delivery ratio is 

more. It will give better performance than AODV. In case of energy it consumes less amount of energy. 
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Figure 10 Throughput in mili seconds 

In figure 10, this graph is in between number of rounds and throughput. Throughput of the system is more in case of MEP-

AODV. When the life time of the system is increase then the throughput is also increase. The throughput of the system is increase 

by increasing the number of rounds. 

2) SELECTIVE MEP-AODV:- 

 
Figure 11 Route from source to destination from multipath in selective MEP-AODV. 

In figure 11, MEP- AODV is a multipath energy efficient probability routing protocol in Ad-hoc network. Here 200 nodes are 

plotted and the one node is source and the other node is sink. But in this it uses the multipath. Because of the multipath the 

lifetime of the system is increased. If the energy of the system is more then the packet delivery is more in the system. 

 
Figure 12 Energy in mili joules. 

In figure 12, this graph is between energy in mili joules and the number of rounds. Here the comparison of MEP-AODV and 

selective MEP-AODV is done. 

Selective MEP-AODV gives better performance then MEP-AODV. 

Because the decreasing factor of MEP-AODV is 0.007 and the decreasing factor of selective MEP-AODV is 0.005. The selective 

MEP-AODV gives better performance it increases the life time of the system and the energy is more in this case. When energy is 

more then the packet delivery ratio is more. 
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Figure 13 Throughput in mili seconds 

In figure 13, the graph is in between throughput and number of rounds. Selective MEP-AODV gives better performance then 

MEP-AODV. Throughput of selective MEP-AODV is better than MEP-AODV. If energy consumption is less then throughput of 

the system is more and it also increases the life time of the system and will give good results. Due to less decreasing factor it will 

give better throughput of the system.    

 

V. CONCLUSION 

It has been concluded that in this the performance of proposed protocol i.e. Selective MEP-AODV is enhanced. It gives a better 

performance in terms of extending the life time of Ad hoc networks. It selects multiple routes with significant battery and energy 

and avoids selecting low battery energy routes. Due to this method the battery energy of each node is used more in a balanced 

manner. This paper demonstrates simulated results i.e. the Selective MEPAODV against the MEPAODV and AODV in MATLAB. 

The parameters used are network lifetime, Throughput, End to End delay and Energy consumption comparison. In all four aspects 

of comparisons the Selective MEPAODV outperforms the existing algorithms. 
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