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Abstract:- The ad-hoc network have a definite transmission
range and the stations that are inside the range are called one
hop neighbors. If stations wants to talk to the stations which
are more than one hop away then it is done via intermediate
stations (or relaying stations) and it is called multi-hop ad-hoc
networks. Nodes in the network takes a random path to
forward data and information for other nodes and indulge
themselves in multi-hop ad-hoc forwarding. Routing methods
help the node to route data in the network so these nodes do
not just act as hosts rather they act as routers.
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1. INTRODUCTION

Mobile Ad-Hoc Networks (MANET) is the wireless network
in which nodes are mobile phones and is not centralized. The
node manages and configures itself. It also indulges in the
routing functionality to deliver messages or the information
required. It is used army hopping mines and to communicate
with the other camps when on a mission. The ad-hoc
network have a definite transmission range and the stations
that are inside the range are called one hop neighbors. If
stations wants to talk to the stations which are more than
one hop away then it is done via intermediate stations (or
relaying stations) and it is called multi-hop ad-hoc networks.
Nodes in the network takes a random path to forward data
and information for other nodes and indulge themselves in
multi-hop ad-hoc forwarding. Routing methods help the
node to route data in the network so these nodes do not just
act as hosts rather they act as routers.

1.1 Challenges

In MANET, every node acts as a router so the nodes
communicate with each other to transfer packets in the
network. So the main issue arises in the routing technique
nodes use to perform the functionality in the network. Some
of the issues are mentioned below:

Security: Due to malfunctioning of the malicious
nodes in the network, it raises the issue for security
problems. Interference may disturb the
transmission at times and may even authenticate
some malfunctions.

Reliability: Wireless transmission has a limited
range, hence free mobility of the nodes results in

data transfer loss and various transmission errors
in multi-hop functionality.

Routing: Dynamic network topology raises an issue
of routing the packets properly without any
problem. Most protocols are based on proactive
routing technique rather it should be based on the
reactive routing. Nodes moving in random manner
has turned the static multicast routing to the
dynamic one in the network. Even the multi-hop
communication is complex for nodes to perform
routing.

Internetworking: Internetworking exists between
fixed networks and MANET to perform operations.
It becomes a difficult task to manage the coexisting
routing protocols in the network.

Quality: It’s a challenge to provide the same good
quality when the surroundings are changing
abruptly. Some changes should be made so that it
can adapt the changes to provide the quality up to
the level required.

Power Efficiency: Conservation of power should be
considered as the nodes use the power directly
from the batteries and sometimes it is difficult to
maintain the battery supply. Thus the protocols and
the circuit should be designed in such a way that it
consumes less power and are energy efficient.

2. OBJECTIVES

The main objective of the research paper is to optimized
secure and trust based route, in order to handle the
problem, the following outline is proposed:

1. Toevaluate and analyze the existing ad-hoc routing
protocol.

The assessment and study of on-demand routing
protocols will help in better understanding of the
basic characteristics and functioning of the
protocols. Analysis of the routing protocol can be
carried through simulation. Further, the protocol is
analyzed under different mobility models proposed.
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2. To suggest the improvement in existing routing
protocol.

Based upon the knowledge so gleaned will act as
pavement for improving an existing routing
protocol. The Modified protocol will be proposed
after proper verification and validation through
simulations. The verification of the proposed
protocol has been done by taking various
performance metrics such as, route acquisition
time, average end-to-end delay, routing packet and
network routing load.

3. To analyze and validate the performance of the
proposed (EOT-MAODV) using standard simulator
NS-2(v2.34).

4. To compare the performance of proposed method
with the existing algorithm based on various
parameters.

5. Maximum reliability using energy base routing

2.1 Problem Definition

The nodes in an ad hoc network are constrained by battery
power for their operation. To route a packet from a source to
a destination involves a sufficient number of intermediate
nodes. Hence, battery power of a node is a precious resource
that must be used efficiently in order to avoid early
termination of a node or a network. Then we design a trust
system for increasing reliability and disrupted un- security
from the network. Thus, Energy awareness and security is an
important issue in such networks as it increases the life of a
node as well as network lifetime.

The problem of node failure, which results in network
partitioning, is serious in ad-hoc networks. In contrast, as
pointed out in a single node failure in sensor networks is
usually unimportant if it does not lead to a loss of sensing
and communication coverage. Ad-hoc networks are oriented
towards personal communications and the loss of
connectivity to any node is significant. Real time applications
need mechanisms that guarantee restricted delay and delay
jitter. For instance, the most important delays that affect the
end to end delay in packet delivery from one node to another
node are: the queuing delay at the source and intermediate
nodes, the processing time at the intermediate nodes, the
transmission delay, and the propagation duration over
multiple hops from the source node to the destination node.
QoS in ad-hoc networks relates not only to the available
resources in the network but also to the mobility speed of
these resources. This is because mobility of nodes in ad-hoc
networks may cause link failures and broken paths. In order
to continue a communication therefore, it requires finding a
new path.

Communication (transmission and reception) is one of the
main sources of energy consumption. Since the rate of
battery performance improvement is rather slow and in the

absence of breakthroughs in this field, other measures have
to be taken to achieve the goal of getting more performance
out of the currently available battery resources. Within this
study, we focus our efforts on method of energy awareness
in communications between ad-hoc network nodes. The
problem, of, energy constraints has been addressed in
different protocols, which are based on existing protocol.
Those nodes which are loss there energy they are notbeing a
part of network, but nodes having a capability to take partin
communication having a sufficient energy to do
communication in the network. Due to suddenly loss of
session following problems are occurring:

e Maximize the loss of packets.
e Maximize the routing load.
e  Minimize throughput.

3. CONCLUSIONS

This work describes various routing protocols in MANETS.
The main focus of this paper is multipath AODV protocol and
other optimization mechanisms. As efficient route selection
is the need of a Mobile Adhoc network So, there is a need of
optimized routing protocol. This work gives the detail
information about routing protocol, multipath routing
protocol and optimization algorithms which might be use in
future to provide efficient and optimized route selection
according to user’s requirement.

4. ACKNOWLEDGEMENT

I am indebted to my thesis supervisor Dr C.D.Kumawat,
Professor dept. of CSE, Mewar University, Chittorgarh, for
all their guidance and help. Their kind encouragement and
motivation during the preparation of this thesis is highly
appreciated.

[ wish to express my heartiest regards to my Co- supervisor
Prof Dr. Sanjay Sharma Prof. & head dept. of MCA MANIT,
Bhopal, who assisted me and provided help throughout my
research work.

REFERENCES

1. Kush, A, Taneja, S., & Sharma, D. (2010). Energy
efficient routing for MANET. 2010 International
Conference on Methods and Models in Computer
Science (ICM2CS-2010).

2. Guodong, W., Gang, W., & Jun, Z. (2010). ELGR: An
Energy-efficiency and Load-balanced Geographic
Routing Algorithm for Lossy Mobile Ad Hoc
Networks. Chinese Journal of Aeronautics, 23(3),
334-340.

3. Fareena,N., Mala, A. S., & Ramar, K. (2012). Mobility
Based Energy Efficient Multicast Protocol for
MANET. Procedia Engineering, 38, 2473-2483.

© 2018,IRJET | ImpactFactor value: 7.211

IS0 9001:2008 Certified Journal | Page 781



‘,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET Volume: 05 Issue: 09 | Sep 2018

www.irjet.net

p-ISSN: 2395-0072

10.

11.

12.

13.

14.

15.

Jamali, S., Rezaei, L., & Gudakahriz, S. ]. (2013). An
Energy-efficient Routing Protocol for MANETSs: a
Particle Swarm Optimization Approach. Journal of
Applied Research and Technology, 11(6), 803-812.

Choukri, A., Habbani, A., & Koutbi, M. E. (2014). An
energy efficient clustering algorithm for
MANETSs. 2014 International Conference on
Multimedia Computing and Systems (ICMCS).

S.S. Basurra, M. De Vos, ]. Padget, Y. Ji, T. Lewis, S.
Armour,(2014). Energy Efficient Zone based
Routing Protocol for MANETs, Ad Hoc Networks
(2014)

Choudhury, D., Kar, D, Biswas, K. R, Saha, H.
(2015). Energy efficient routing in mobile ad-hoc
networks. 2015 International Conference and

Workshop on Computing and Communication
(IEMCON).

Das, S. K., & Tripathi, S. (2015). Energy Efficient
Routing Protocol for MANET Based on Vague Set
Measurement Technique. Procedia Computer
Science, 58, 348-355.

Divya, M., Subasree, S., & Sakthivel, N. (2015).
Performance Analysis of Efficient Energy Routing
Protocols in  MANET. Procedia = Computer
Science, 57, 890-897.

Patil, M., Naik, S. R,, Nikam, V. B., & Joshi, K. K.
(2015). Extended ECDSR protocol for energy
efficient MANET. 2015 International Conference on
Advanced Computing and Communication Systems.

Sara, Z., & Rachida, M. (2015). Energy-Efficient
Inter-Domain Routing Protocol for
MANETSs. Procedia Computer Science, 52, 1059-
1064.

Sumathi, K., & Priyadharshini, A. (2015). Energy
Optimization in Manets Using On-demand Routing
Protocol. Procedia Computer Science, 47, 460-470.

Aashkaar, M., & Sharma, P. (2016). Enhanced energy
efficient AODV routing protocol for MANET. 2016
International Conference on Research Advances in
Integrated Navigation Systems (RAINS).

Dodke, S., Mane, P. B,, & Vanjale, M. (2016). A survey
on energy efficient routing protocol for
MANET. 2016 2nd International Conference on
Applied and Theoretical Computing and
Communication Technology (iCATccT).

Kaliappan, M., Augustine, S., & Paramasivan, B.
(2016). Enhancing energy efficiency and load

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

balancing in mobile ad hoc network using dynamic
genetic algorithms. Journal of Network and
Computer Applications, 73, 35-43.

Kuo, W, & CHU, S. (2016). Energy Efficiency
Optimization for Mobile Ad Hoc Networks. [EEE
Access, 4, 928-940.

Logambal, R., & Chitra, K. (2016). Energy efficient
hierarchical routing algorithm in MANETSs. 2016
IEEE International Conference on Advances in
Computer Applications (ICACA).

Tiwari, A., & Kaur, 1. (2017). Performance evaluaron
of energy efficient for MANET using AODV routing
protocol. 2017 3rd International Conference on
Computational Intelligence & Communication
Technology (CICT).

Zahary, A., & Ayesh, A. (2010). An analytical review
for multipath routing in Mobile Ad Hoc
Networks. International Journal of Ad Hoc and
Ubiquitous Computing, 5(2), 69.

Savitha, K., & Chandrasekar, C. (2013). An energy
aware enhanced AODV routing protocol in
MANET. International Journal of Communication
Networks and Distributed Systems, 10(3), 233.

Singh, R, & Gupta, S. (2014). EE-AODV: Energy
Efficient AODV routing protocol by Optimizing route
selection process . International Journal of Research
in Computer and Communication Technology, 3(1),
158-163.

Jain, H.R., & Sharma, S. K. (2014). Improved energy
efficient secure multipath AODV routing protocol
for MANET. 2014 International Conference on
Advances in Engineering & Technology Research
(ICAETR - 2014).

Kanakala, S., Ananthula, V.R., & Vempaty, P. (2014).
Energy-Efficient Cluster Based Routing Protocol in
Mobile Ad Hoc Networks Using Network
Coding. Journal of Computer Networks and
Communications, 2014, 1-12.

Jabbar, W. A,, Ismail, M., & Nordin, R. (2014). On the
Performance of the Current MANET Routing
Protocols for VoIP, HTTP, and FTP
Applications. Journal of Computer Networks and
Communications, 2014, 1-16.

Kaur, N, & Singh, T. (2015). Improving Performance
of MANETS using Multi-Criteria Multipath Routing
Protocol .International Journal of Computer
Applications, 112(8), 36-41.

Agrawal, H., Johri, P., & Kumar, A. (2015). Emerging
trends in energy efficient routing

© 2018, IRJET |

Impact Factor value: 7.211

ISO 9001:2008 Certified Journal |

Page 782



IET

International Research Journal of Engineering and Technology (IRJET)

Volume: 05 Issue: 09 | Sep 2018

www.irjet.net

e-ISSN: 2395-0056
p-ISSN: 2395-0072

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

protocols. International Conference on Computing,
Communication & Automation.

Mohapatra, S. K., Mahapatra, S. K., Kanoje, L., &
Behera, S. (2015). A Low Energy consumed routing
multipath protocol in MANETS. 2015 International
Conference on Green Computing and Internet of
Things (ICGCIoT).

Peng, S., Chen, Y., Chang, R, & Chang, ]. (2015). An
Energy-Aware Random Multi-path Routing Protocol
for MANETs. 2015 IEEE International Conference on
Smart City/SocialCom/SustainCom (SmartCity)

Tong, M, Chen, Y., Chen, F.,, Wu, X,, & Shou, G.
(2015). An Energy-Efficient Multipath Routing
Algorithm Based on Ant Colony Optimization for
Wireless Sensor Networks. International Journal of
Distributed Sensor Networks, 11(6), 642189.

Tiwari, S. (2016). An Energy Saving Multipath AODV
Routing Protocol In MANET. International Journal
Of Engineering And Computer Science.

Lutimath, N. M,, L, S., & Naikodi, C. (2016). Energy
Aware Multipath AODV Routing Protocol for Mobile
Ad hoc Network. International Journal of
Engineering Research, 5(4), 790 -991.

Periyasamy, P., & Karthikeyan, E. (2016). End-to-
End Link Reliable Energy Efficient Multipath
Routing for Mobile Ad Hoc Networks. Wireless
Personal Communications, 92(3), 825-841.

Igbal, Z., Khan, S., Mehmood, A., Lloret, ]., & Alrajeh,
N. A. (2016). Adaptive Cross-Layer Multipath
Routing  Protocol for Mobile Ad Hoc
Networks. Journal of Sensors, 2016, 1-18.

Jayavenkatesan, & Mariappan, A. (2017). ENERGY
EFFICIENT MULTIPATH ROUTING FOR MANET
BASED ON HYBRID ACO-FDRPSO . International
Journal of Pure and Applied Mathematic, 115(6),
185-191.

Tareq, M., Alsaqour, R., Abdelhaq, M., & Uddin, M.
(2017). Mobile Ad Hoc Network Energy Cost
Algorithm Based on Artificial Bee Colony. Wireless
Communications and Mobile Computing, 2017, 1-
14.

Kotzanikolaou, P., Mavropodi, R., & Douligeris, C.
(2005). Secure Multipath Routing for Mobile Ad Hoc
Networks. Second Annual Conference on Wireless
On-demand Network Systems and Services, 89-96.

Vaidya, B., Pyun, ., Park, ., & Han, S. (2007). Secure
Multipath Routing Scheme for Mobile Ad Hoc
Network. Third IEEE International Symposium on

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Dependable, Autonomic and Secure Computing
(DASC 2007), 163-171.

Cordasco, J., & Wetzel, S. (2008). Cryptographic
Versus Trust-based Methods for MANET Routing
Security. Electronic Notes in Theoretical Computer
Science, 197(2), 131-140.

Lima, M. N,, Silva, H. W,, Santos, A. L., & Pujolle, G.
(2008).  Survival multipath  routing for
MANETs. NOMS 2008 - 2008 IEEE Network
Operations and Management Symposium, 425-432.

Aggarwal, A, Gandhi, S., Dr., Chaubey, N., Shah, P., &
Sadhwani, M. (2012). AODVSEC: A Novel Approach
to Secure Ad Hoc on-Demand Distance Vector
(AODV) Routing Protocol from Insider Attacks in
MANETS. International journal of Computer
Networks & Communications, 4(4), 191-210.

Sarkar, S., & Datta, R. (2013). AODV-based technique
for quick and secure local recovery from link
failures in MANETS. International Journal of
Communication Networks and Distributed
Systems, 11(1), 92-116.

Kumar, A. V,, & Jeyapal, A. (2014). Self-Adaptive
Trust Based ABR Protocol for MANETs UsingQ-
Learning. The Scientific World Journal, 2014, 1-9.

Singh, D., & Singh, A. (2015). Enhanced Secure
Trusted AODV (ESTA) Protocol to Mitigate
Blackhole  Attack in  Mobile Ad Hoc
Networks. Future Internet, 7(3), 342-362.

Mohapatra, S. K., Swain, B. R, Mahapatra, S. K, &
Behera, S. K. (2015). Stability and energy aware
reverse AODV routing protocol in MANETS. 2015
IEEE 2nd International Conference on Recent
Trends in Information Systems (ReTIS), 526 - 531-
531

Gopinath, S., & Nagarajan, N. (2015). Energy based
reliable multicast routing protocol for packet
forwarding in MANET. Journal of Applied Research
and Technology, 13(3), 374-381.

Tan, S, Li, X, & Dong, Q. (2015). Trust based routing
mechanism for securing OSLR-based MANET. Ad
Hoc Networks, 30, 84-98. doi:10.1016

Sarkar, S., & Datta, R. (2016). A secure and energy-
efficient stochastic multipath routing for self-
organized mobile ad hoc networks.Ad Hoc
Networks, 37, 209-227.

Alwadiyeh, E. S, & Aburumman, A. F. (2013).
Interference-aware multipath routing protocols for
mobile ad hoc networks.38th Annual IEEE

© 2018, IRJET |

Impact Factor value: 7.211

ISO 9001:2008 Certified Journal |

Page 783



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
RJET Volume: 05 Issue: 09 | Sep 2018 www.irjet.net p-ISSN: 2395-0072

Conference on Local Computer Networks -
Workshops, 2524-2527.

49. Matre, V., & Karandikar, R. (2016). Multipath
routing protocol for mobile adhoc networks. 2016
Symposium on Colossal Data Analysis and
Networking (CDAN), 1-5.

50. Fang, W,, Zhang, W., Xiao, J., Yang, Y., & Chen, W.
(2017). A Source Anonymity-Based Lightweight
Secure  AODV  Protocol for  Fog-Based
MANET. Sensors, 17(6), 1421-1437.

© 2018,IRJET | ImpactFactorvalue:7.211 | 1S09001:2008 Certified Journal | Page 784



