
IJSRD - International Journal for Scientific Research & Development| Vol. 6, Issue 08, 2018 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 588 

Energy Efficient Multipath Selection for Manet using Fitness Calculation 

S. S. AshwinKumar1 Ms. G. Thailambal2 
1Research scholar 2Assistant Professor 

1,2Department of Computer Science & Engineering 
1,2Vels Institute of Science, Technology & Advanced Studies (VISTAS), Chennai, India 

Abstract— MANET is sequentially self-configuring, 

infrastructure fewer networks of mobile devices connected 

without wires. These networks face problems such as lack of 

congestion control, reliability, and energy consumption. In 

MANET energy is an important factor, where its efficient 

usage increases lifetime of network. Therefore multipath 

selection with concern to energy efficiency is proposed in this 

paper by calculating fitness value. The fitness value is 

calculated through the parameters node energy level, distance 

of every route, energy consumed in the process of route 

discovery and bandwidth. Hence routing table maintains the 

details of each node route list and their corresponding energy 

level. As a result this multipath protocol shifts the route 

without further overhead, delay and loss of packets. 

Therefore our proposed protocol Ad hoc on demand 

multipath distance vector (AOMDV – FC) with fitness 

calculation has attained better reliability, throughput, 

minimum energy consumption and end to end delay. 

Comparing to existing approaches like AODV and 

PAAOMDV our proposed protocol achieves better 

performance. 
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I. INTRODUCTION 

These days, most associations and organizations make their 

administrations accessible on the Internet with the goal that 

they might become to by a wide range of clients. Conversely, 

if different clients request an administration, it is smarter to 

utilize multicast transmission all together to spare time and 

exertion. By utilizing the communicate idea of remote 

transmission, a multicast can be utilized to progress the 

effectiveness of a system by sending various duplicates rather 

than sending one duplicate independently; this may decrease 

the correspondences cost of utilizations that utilization 

multipath rather than single path transmission. 

 Execution of MANETs has discovered an extensive 

variety of uses in the advanced innovation, where a gathering 

of mobile nodes communicate among themselves in a remote 

situation. Such nodes may not really exist inside the 

transmission coverage area of each other. Notwithstanding, a 

node can communicate with another by means group of 

intermediate nodes, which offers ascend to multi-hop 

communication scenario. The failure of single node can affect 

the performance of entire network. Hence, the execution of 

the system significantly relies on application particular QoS 

parameters, for example, transmission capacity, delay, and 

power and so on. The primary resource factor for power at a 

node is battery, therefore we discusses the significance of 

power level of each node in QoS routing across an ad hoc 

network. Depletion of battery power will cause the failure of 

a mobile node and it leads to breakage in path construction. 

For effective utilization of limited power of a node in the 

network, and to extend the lifetime of the network as a whole, 

several routing protocols for MANETs have been proposed. 

 In general, mobile ad hoc network is a combination 

of portable mobile nodes that create a temporary network 

without any proper support from any centralized admission 

or infrastructure such as access points or base stations. In 

MANETs, in a distributed manner all moving nodes 

coordinate among themselves to enable communication and 

to manage routing and resources. So that for transmitting 

messages it can operate as a sender, can receive data from 

another master sender that received the original message, and 

can work as a router for forwarding packets to other nodes 

this means that each node in the MANET must be more 

intelligent. 

 More number of algorithms is available in 

establishing a path between sources to destination. Most 

common algorithm used is AODV, is explained as AODV is 

a single-path, on-demand routing protocol. When a source 

node, ns, generates a packet for a particular destination node, 

nd, it broadcasts a route request (RREQ) packet. The RREQ 

contains the following fields: 

<source IP address, 

Source sequence number, 

Broadcast ID, 

Destination IP address, 

Destination sequence number, 

Hop-count> 

 Where the source and destination addresses remain 

steady for the lifetime of the system, source sequence number 

is a monotonically expanding pointer of the packet 

"freshness", destination ID number is the last known 

sequence number for nd at ns and hop count is instated to zero 

and augmented at each intermediate node which forms the 

RREQ. A RREQ is remarkably recognized by the blend of 

source grouping number and communication ID. 

 An intermediate node only processes a RREQ if it 

has not received a previous copy of it. If an intermediate node 

has a route to nd with destination sequence number at least 

that in the RREQ, it returns a route reply (RREP) packet, 

updated with the information that it has. If not, it records the 

following information: 

 source IP address, source sequence number, 

broadcast ID, destination IP address and expiration time for 

reverse path route entry, and forwards the RREQ to its 

neighbors. Like the RREQ, a RREP is only processed on first 

sighting and is discarded unless it has a greater destination 

sequence number than the previous RREP or the same 

destination sequence number but a smaller hop-count. The 

RREP packet contains the following fields: 

<source IP address, 

Destination IP address, 

Destination sequence number, 

Hop-count, 

Route expiration time> 
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 The route expiration time is defined as time 

consumed to expire and to establish a new route discovery 

process. Through the first path it hears the ns sends packet. In 

case it receives a delay response which may contain new 

information or minimum hop count, it exchanges to the new 

process and discard the original route information. 

 In active route link if any link breaks a route error 

packet, with incremented sequence number from the 

respective RREP and hop count of ∞ is transmitted by 

upstream node of the broken link to ns. Based on the route 

error, ns start a new route discovery process if it contains 

remaining packets to send to nd. To obtain knowledge of local 

connectivity nodes periodically send “hello” messages to 

neighboring nodes. 

 Power-Aware Ad hoc On-Demand multipath 

distance vector (PAAOMDV), works in a similar manner 

with DSR, a well-known on-demand routing protocol. In both 

PAAOMDV and DSR, mobile nodes only maintain the routes 

to the active destinations, and a route discovery process is 

needed for every new destination. Although DSR is a 

minimum distance routing, in the case that each node is with 

approximately same transmission power it is close to 

minimum-total energy- consumed routing. The objective of 

PAAOMDV is to maximize the system lifetime of MANET. 

But as a routing protocol, PAAOMDV also should guarantee 

the delivery rate, i.e. maximize the number of packets 

correctly delivered. To increase network lifetime and delivery 

rate respectively, PAAOMDV must try to balance the energy 

consumption in the whole network. 

 In PAAOMDV, an Energy Reservation Table (ERT) 

should maintained by each node instead of the route cache in 

the common on-demand protocols. Each item in ERT is 

mapped to a route passing this node, and records the 

corresponding energy reserved. The entries of an item in ERT 

are Request ID, Source ID Destination ID, Amount of Energy 

Reserved, Last Operation Time, Route, and their functions 

will be presented. 

 However, AODV is single path algorithm if any link 

breakage occurs, then new path should be constructed and 

path maintenance should be implemented. Hence this process 

leads to more energy consumption and processing power. 

Similarly PAAOMDV focuses on energy efficient routing 

and increases network lifetime but it does not attain 

maximum performance. 

II. LITERATURE SURVEY 

Zheng, S., Weiqiang, W. U., & Zhang, Q (2011), presents 

energy conservation is an important issue in mobile ad hoc 

networks (MANET), where the terminals are constantly 

provided with restricted vitality. Another directing 

convention is exhibited by the investigation because of low-

vitality hubs in impromptu systems. The novel steering 

convention (energy sensing routing protocol, ESRP) depends 

on the vitality detecting methodology. Numerous system 

directing and substitute steering are both embraced in this 

paper. Alluding to the level of the lingering vitality and the 

circumstance of vitality utilization, distinctive courses are 

decided for parcels transmission. The neighborhood support 

is received, which can lessen bundles retransmission 

successfully when the connection breaks. We concentrate on 

the system lifetime most in all exhibitions. The assessment is 

done in correlation with other directing conventions on NS2 

stage, and the reenactment comes about demonstrate this 

steering convention can delay the system lifetime and adjust 

vitality utilization successfully. 

 Marina, M. K., & Das, S. R. (2006), it exhibit 

AOMDV, an on-demand multipath distance vector protocol 

for mobile ad hoc networks. AOMDV depends on a 

noticeable on-request single way convention called AODV. 

AOMDV builds up various circle free and connection disjoint 

ways. Execution examination of AOMDV with AODV 

utilizing ns-2 recreations under shifting hub speeds 

demonstrates that AOMDV gives a factor of two changes in 

delay and around 20% decrease in steering overhead, while 

having comparative parcel conveyance division. 

 Tekaya, M., Tabbane, N., & Tabbane, S. (2010), 

discusses Mobile Ad hoc Networks (MANET) are remote 

systems comprising of an accumulation of portable hubs with 

no settled foundation. Because of their decentralized, self-

designing and dynamic nature, MANETs offer many points 

of interest and are anything but difficult to introduce. Be that 

as it may, with this dynamic topology, versatile specially 

appointed systems have a few difficulties like the outline of a 

productive directing convention. A case for this test is stack 

adjusting. The multipath directing convention with stack 

adjusting gives an answer for the clog system and builds it's 

ability. To consider that the utilization of different ways at the 

same time for transmission information permits to enhance 

the system execution, we propose another convention LB-

AOMDV (Load Balancing-AOMDV), an answer for 

accomplish better load adjusting component. The recreation's 

outcome demonstrates the noteworthy execution change of 

the system for the multipath steering convention with stack 

adjusting. The proposed arrangement LB-AOMDV works 

superior to anything different conventions as far as normal 

postponement, limit and load adjust. 

 Marina, M. K., & Das, S. R. (2001), presents On-

demand routing protocols for ad hoc networks discover and 

maintain only the needed routes to reduce routing overheads. 

They utilize a surge based course revelation component to 

discover courses when required. Since each course disclosure 

acquires high overhead and idleness, the recurrence of course 

revelations must be kept low for on-request conventions to be 

compelling. On-request multipath conventions accomplish 

this goal by processing numerous ways in a solitary course 

revelation. In this paper, we exhibit AOMDV, an on-request 

multipath separate vector convention, in the structure of an 

outstanding single way convention (AODV) of comparative 

nature. AOMDV processes various circle free connection 

disjoint ways amid course revelation. We present the idea of 

a publicized hop count to set up circle free different ways. We 

contrast the execution of AOMDV and AODV utilizing broad 

recreation tests in light of ns-2. Recreation comes about 

demonstrate that AOMDV can decrease the recurrence of 

course revelations by as much as 30% and furthermore 

accomplish a surprising lessening at last to-end delay — 

regularly more than a factor of two. 

 Trelea, I. C. (2003), discusses the particle swarm 

optimization algorithm is analyzed using standard results 

from the dynamic system theory. Graphical parameter 

selection guidelines are derived.  The exploration–
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exploitation tradeoff is discussed and illustrated.  Examples 

of performance on benchmark functions superior to 

previously published results are given. 

III. PROPOSED SYSTEM 

An on-demand routing protocol, AOMDV has its roots in the 

Ad hoc On-Demand Distance Vector (AODV), a popular 

single-path routing protocol. AOMDV creates a more 

extensive AODV by discovering, at every route discovery 

process, a multipath (i.e. several other paths) between the 

source and the destination. For being loop-free and link-

disjoint multipath has a guarantee. Two key services offer 

AOMDV they are: route discovery and route maintenance. 

Since it greatly depends on the AODV route information, 

which is already available, FF-AOMDV incurs less overhead 

than AODV through the discovery of multiple routes. 

Additional overhead compared to AODV, AOMDV’s is only 

extra RREPs and RERRs intended for multipath discovery 

and maintenance, along with several extra fields to route 

control packets (i.e. RREQs, RERRs and RREPs). In our 

proposed, the fitness factor is usually energy, distance, delay, 

and bandwidth. This matches the reasons for designing any 

routing protocol, as they aim to enhance the network 

resources. 

This information includes: 

1) Information about network’s each node’s energy level 

2) The distance of every route 

3) The energy consumed in the process of route discovery. 

4) Bandwidth consumption for each transaction. 

The optimal route with less distance to destination will 

consume less energy and it can be calculated as follows: 

𝑂𝑝𝑡𝑖𝑚𝑢𝑚 𝑟𝑜𝑢𝑡𝑒1 =Σ(𝑛)∈𝑟 𝑒𝑛𝑒(𝑣(𝑛)) / Σ𝑣∈𝑉𝑒𝑛𝑒(𝑣) (1) 

The calculation of the shortest route is as follows: 

𝑂𝑝𝑡𝑖𝑚𝑢𝑚 𝑟𝑜𝑢𝑡𝑒2=Σ(𝑛)∈ 𝑟 𝑑𝑖𝑠𝑡(𝑒(𝑛)) / Σ𝑒∈𝐸         (2) 

The calculation of minimum bandwidth consumption is as 

follows 

Optimal route 3= Σb(𝑛)∈ 𝑟 𝑑𝑖𝑠𝑡(b(𝑛)) / Σb∈𝐸         (3) 

The pseudo-code for the fitness function is provided as 

follow: 

1) Select the Source and Destination. 

2) Source Initialize the route Discovery. 

3) Broadcast the Routing Packet to direct nodes. 

4) Update the routing information in the Source Routing 

Table. 

5) Source Initialize the Beacon. 

6) Broadcast the Routing Packet to direct nodes. 

7) Update the Energy and location information in the 

Source Energy Table for all the nodes in the entire 

network. 

8) check 

If(ene>= High &&dist<= Low &&hop Count<= Low) … 

(Eq. 1 & 2) 

Select that route for Communication. 

Else if (ene>= High &&dist>= high &&hop Count<= Low) 

… (Eq. 1) 

Select that route for Communication. 

Else if (ene<= Low&&dist<= Low &&hop Count<= Low t) 

… (Eq. 2) 

Select that route for Communication 

Else if (ene<=Low&&dist<=Low&&bdw<=Low) … (Eq. 3) 

9) Send the periodic route discovery. 

10) Send the periodic beacon message. 

IV. SYSTEM ARCHITECTURE 

 
Fig. 1: Working Process of Proposed System 

Source to destination path selection is done through FF-

AOMDV where possible paths are initially allocated and 

among them optimal path has been identified using the fitness 

calculation such as node energy level, shortest distance and 

bandwidth consumption for transaction. From the value 

evaluated using these parameters optimal path has been 

selected and data are transmitted to destination. 

V. RESULT & ANALYSIS 

The result obtained through our approach has been analyzed 

by considering the parameters like packet delivery ratio, 

throughput, end to end delay, energy consumption, network 

lifetime and routing overhead ratio. By comparing existing 

approach like AODV and PAAOMDV using the parameter 

mentioned above our proposed system attain better 

performance is shown clearly in below graph. 

 
Fig. 2: Network Lifetime Comparison 

 The above graph shows that FF-AOMDV attain 

maximum lifetime by selecting nodes with high energy level, 

shortest distance and bandwidth consumption for data 

transaction. Compared to AODV and PAAOMDV our 

approach enhances network lifetime even number of rounds 

increases. 

 Energy consumption ratio among proposed and 

existing approach has been shown below. In general energy 

consumption measured by the unit Joule (j). Hence below 

graph shows that our proposed approach consumes minimum 

energy compared to existing approaches. 
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Fig. 3: Energy Consumption Ratio 

VI. CONCLUSION 

In this work, a new approach has been proposed to enhance 

the network lifetime and to attain better performance in 

packet transmission. By FF-AOMDV approach, possible 

paths are detected and among them optimal path is detected 

through the factors node energy level, bandwidth and shortest 

distance. Hence node with high energy level is selected for 

transmission, with minimum distance and bandwidth 

consumption between source and destination. Therefore our 

approach attains better performance compared to AODV and 

PAAOMDV. 
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