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Abstract:A Wireless Network consists of enormous number 
of nodes in network, that are deficient in energy, capability 
and power.  The major task in sensor network's is ensembling 
the data packets and redirecting the ensembled data in sensor 
nodes.  These protocols offer effective energy utilization 
routing in WSN, based on gathered data and effective 
clustering. A number of protocols have been proposed to route 
the data packets in sensor networks. In this paper we analyze 
various protocols in ad-hoc networks. 
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I. INTRODUCTION 
Wireless Sensor Network(WSN) contains multiple 

sensor nodes, which will be used for monitoring areas, 
collecting and reporting data to the base station. Most of the 
WSN is made up of a large sensor node, which are spread over 
the network. The sensor nodes having in the WSN have 
limited energy. They are many applications in the WSN some 
of them are military applications, fire detection, object 
tracking, surveillance, human health detection etc. this is the 
one of the reasons that people are getting interest in research. 
This is used in risky environments, where recharging the 
batteries of SNs is difficult. The sensors using in the WSN will 
pick the signal, collect, process and transmit them into a node, 
which is called as sink node. 

 
Ad-hoc networks are made of individual devices to 

communicate with each other directly. MANET (Wireless 
Mobile Ad-hoc Network) is a protocol, in which nodes doesn’t 
know their topology in the network, it needs to discover their 
own topology i.e., dynamic topology. In this protocol when a 
new node enters into an ad-hoc network it should declare the 
details like when node arrives, presents of node and other 
similar broadcast announcements. Under MANET many 
protocols have been introduced, among them five of these are 
explained in this paper (AODV, LEACH, DSDV, EE-
LEACH, EE-DSDV). The fig.1 represents classification of 
routing protocols. 

 

 
 Fig.1: Classification of Routing Protocols                      

MANET is sub-divided into Proactive, Reactive, Hybrid. 
Proactive: These protocols are table driven protocols. 
Because these tables maintain information of nodes to avoid 
congestion when passing through a network. And these routes 
are in built for their purpose and when there is absence of 
traffic flow. 
Reactive: This is on-demand protocol as the name itself 
suggests that these protocols doesn’t maintain the routes of 
entire network and the routes are activated only for a purpose. 
When node try to transfer the data packets amongst each other 
these routes will get activated spontaneously by sending 
request. 
Hybrid: These protocols consist combinational features of 
proactive and reactive routing protocol discarding the failing 
properties of these two protocols. 
 

II.    Routing Protocols 
 
A. AODV- (Ad-hoc On Demand Vector) 

In this protocol the routes are created when needed. 
So, we call it as On Demand routing protocol. In this we are 
having route discovery and route maintenance. Every protocol 
has different method and style to transfer the data [1]. 
 
AODV defines 3 message types:   
• Route Requests (RREQs)  
• Route Replies (RREPs) 
• Route Errors (RERRs) 

 
In Route Request it uses broadcast method, which 

means the source sends the request to the neighboring nodes 
and from the neighbor node send to their neighbor nodes. This 
process is called Broadcast Method. 

 
In Route Reply it follows unicast method which means 

after finding the shortest route to destination, it follows that 
route to reply [2].Route Errors may occur through many cases, 
among such some cases like: if it identifies the duplicate 
copies it will discard. If the reply of route is not collected over 
the time of expiry this entry is detected and discarded [3]. 
 
B. LEACH- (Low Energy Adaptive Clustering Hierarchy) 

Leach plays a major role in WSN, to reduce the 
energy dissipation with its clustering-based protocol. Along 
with that, it is also useful to select randomly. Some of the 
sensor nodes acts as cluster heads, which are responsible for 
communicating with base stations. And the information is 
spread to every node in the network via cluster heads. It 
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operates in two phases. They are Set-up phase and Steady state 
phase [4]. 

 
In Set-up phase, first cluster head selection is done 

and then formation of cluster. In order to select cluster head 
each node will advertise its probability depending on the 
current energy level to be a cluster head. CSMA Mechanism is 
utilized to broadcast packets. Based on the received signal 
strength each non cluster head node they determine its cluster 
head. The non-cluster head node transmits a joint request 
message back to choose cluster head using CSMA MAC 
protocol. Now cluster node sets TDMA schedule for data 
transmission coordination within the cluster node [5]. 

 
In Steady state phase, it consists of data transmission. 

The duration of Steady state phase is longer than Set-up phase 
to minimize the overhead. TDMA is used to send data from 
node to cluster head. The cluster head aggregates all data from 
received nodes [6]. Now communication is done through DSS. 
Each cluster uses unique spreading code to reduce inter cluster 
interference. Now data is sent from node to cluster head and 
then cluster head to sink using fixed spreading code and 
CSMA. 
 
C. DSDV- (Destination Sequence Distance Vector) 

It uses the Bellman Ford Algorithm to calculate the 
paths table-driven which means the data of every node is in a 
table form and every node will have list of all other nodes 
either it has direct information or else by some neighbor 
nodes. Here the node has only unique entry in the table of 
routing which means it has information like IP address of 
nodes the last known sequence number and the hop count to 
reach that node. Not only this the table also maintains the next 
hop neighbor to reach the destination node, the time when the 
last update received by that node. When there is a change in 
node information which means DSDV updates the message 
consisting of three fields, Destination address, Sequence 
number and the hop count [7]. 

 
To get the update information of each node we use 2 

mechanisms they are: - Periodic update, trigger 
update.Periodic updates are happening for every m-period 
Interval by default:15S for every update the node will give the 
information of complete routing table [8]. 

 
Triggering updates are just small updates in between 

the periodic updates. We will get this update when we get 
change in routing table, the change in the table will occur 
when a node collects a Packet of DSDV. 

 
Due to these changes in the table, there is a 

possibility of getting routing loops within the network.  Every 
update in the node has a sequence number.  This sequence is 
different for every node and independently chosen by every 
node. There should be increment in the sequence number for 
every periodic update that made by a node. The sequence 

number for every update must be an even number, every time 
periodic update is made the node increment its sequence 
number by 2. This update is added to routing message it 
transmits and node cannot change the sequence number of 
other nodes [9]. Once a route is expired between two nodes 
and if a node wants to send an update for that node, then there 
should be increment in the sequence number. 

 
D. EE-LEACH- (Energy Efficient Leach) 

An energy efficient routing protocol is aware of 
congregating the data from the nodes. All these tiny sensor 
nodes in network having same properties and same amount of 
capacity. This helps us to improve the lifetime of various 
nodes in the sensor network. The main objective of EE-
LEACH routing protocol is to decrease the utilization of 
energy and increase in networks functioning lifespan. 
Generally conditional probability is used for ensembling the 
information from different nodes. Initially cluster heads are 
selected and data is forwarded via cluster head to base station 
[10].  

 
The data from neighbour node is broadcasted using 

beacon message in the network area. Based on the energy in 
residual nodes the neighbourhood nodes are finally sorted. To 
find the hop distance from all neighbouring nodes it uses an 
algorithm for sorting. Then the cluster head will be opted. In 
such a way that it should be having the best energy utilization 
method. And it should be less dependent on usage of available 
resources. This can be achieved from the nodes which are 
having large amount of residual energy [11]. This improves us 
to provide the delivery ratio of packets with less energy usage. 
Therefore, we can obtain sensor nodes in networks with more 
lifespan. The fig.2 represents structure of EE-LEACH in WSN 
 

 
 Fig.2: Structure of EE-LEACH in WSN 
 
E. EE-DSDV- (Energy Efficient DSDV) 

In the existing DSDV it has been noticed that there is 
excessive traffic amongst nodes because of the route replies. 
Normally the route replies are delivered to all existing nodes 
which is consuming lot of energy thereby power of the battery 
will be reduced. And the better way to reduce the battery 
consumption would be sending the route reply through the 
shortest destination, which means transmitting the route 
request directly to the destination rather than delivering it to 
all the available routes thereby we can bring down the route 
replies to one [12]. It also leads to reduce the control packet 
generated in the network and also the packet delivery ratio. 
Here each node transmits with same power without 
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considering the distance between adjacent nodes which 
consumes more battery power. To overcome this, transmission 
power control approach is introduced, which is used to find 
exact route on given network where the vertex represents the 
bile node and an edge represents a wireless link between two 
end nodes, they are within each other radio transmission range 
[13]. 
                         III.    Merits and Demerits  
AODV:Merits 
 It maintains updated sequence numbers in routing. 
 It supports traffic free operation in large network areas. 
Demerits 
 While the path is in discovery process, tiny paths will be 

vanished. 
 
LEACH:Merits 
 Cluster head transmits directly to base node. 
 Data packets aggregation will be at cluster head. 
Demerits 
It doesn’t show any plan about number of CH’s in network. 
 
DSDV:Merits 
 It solves the routing loop problem. 
 Data latency is more between nodes. 
Demerits 
 Not suitable for highly dynamic networks 
 
EE-LEACH:Merits 
 It increases the lifespan of sensor networks. 
 It supports low energy consumption. 
Demerits 
 Not applicable for large area networks. 

 
EE-DSDV:Merits 
 The energy is efficiently utilized here. 
 Data latency is less between the nodes. 
Demerits 
 Doesn’t support large area networks. 
 

IV.   Conclusion 
EE-LEACH, EE-DSDV are derived in order to 

improve the demerits like lifespan, energy consumption and 
data latency when compared with LEACH and DSDV. 
Lifespan and energy consumption are the drawbacks for 
AODV because of these low performance abilities EE-
LEACH and EE-DSDV would be better than AODV. EE-
LEACH and EE-DSDV shows significantly better merits than 
above, both are having low energy consumption and doesn’t 
work effectively in large networks. But in perspective of 
lifespan, the EE-LEACH would be more efficient than EE-
DSDV. So, from above comparisons, it is clear that EE-
LEACH has high performance capabilities in terms of lifespan 
and energy consumption. 
 
 
 

References 
1) D. Chakeres and E. M. Belding-Royer, "AODV routing 
protocol implementation design," 24th International 
Conference on Distributed Computing Systems Workshops, 
2004. Proceedings., Tokyo, Japan, 2004, pp. 698-703, doi: 
10.1109/ICDCSW.2004.1284108. 
2) E. M. Royer and C. E. Perkins, "An implementation study 
of the AODV routing protocol," 2000 IEEE Wireless 
Communications and Networking Conference. Conference 
Record (Cat. No.00TH8540), Chicago, IL, USA, 2000, pp. 
1003-1008 vol.3, doi: 10.1109/WCNC.2000.904764. 
3) K. Agarwal and L. K. Awasthi, "Enhanced AODV routing 
protocol for Ad hoc networks," 2008 16th IEEE International 
Conference on Networks, New Delhi, India, 2008, pp. 1-5, 
doi: 10.1109/ICON.2008.4772575. 
4) M. N. Jambli, M. I. Bandan, K. S. Pillay and S. M. Suhaili, 
"An Analytical Study of LEACH Routing Protocol for 
Wireless Sensor Network," 2018 IEEE Conference on 
Wireless Sensors (ICWiSe), Langkawi, Malaysia, 2018, pp. 
44-49, doi: 10.1109/ICWISE.2018.8633291. 
5) A. Singh, S. Rathkanthiwar and S. Kakde, "LEACH based-
energy efficient routing protocol for wireless sensor 
networks," 2016 International Conference on Electrical, 
Electronics, and Optimization Techniques (ICEEOT), 
Chennai, India, 2016, pp. 4654-4658, doi: 
10.1109/ICEEOT.2016.7755602. 
6) Z. Zhao, G. Li and M. Xu, "An Improved Algorithm Based 
on LEACH Routing Protocol," 2019 IEEE 19th International 
Conference on Communication Technology (ICCT), Xi'an, 
China, 2019, pp. 1248-1251, doi: 
10.1109/ICCT46805.2019.8947022. 
7) Y. Fengjie, Y. Hui and Z. Ying, "Research on DSDV 
routing protocol based on wireless Mesh network," 2018 
Chinese Control and Decision Conference (CCDC), Shenyang, 
China, 2018, pp. 4292-4297, doi: 
10.1109/CCDC.2018.8407870. 
8) J. Wang, H. Chen and Y. Lin, "A Secure DSDV Routing 
Protocol for Ad Hoc Mobile Networks," 2009 Fifth 
International Joint Conference on INC, IMS and IDC, Seoul, 
Korea (South), 2009, pp. 2079-2084, doi: 
10.1109/NCM.2009.326. 
9) T. Liu and K. Liu, "Improvements on DSDV in Mobile Ad 
Hoc Networks," 2007 International Conference on Wireless 
Communications, Networking and Mobile Computing, 
Shanghai, China, 2007, pp. 1637-1640, doi: 
10.1109/WICOM.2007.412. 
10) M. Tripathi, M. S. Gaur, V. Laxmi and R. B. Battula, 
"Energy efficient LEACH-C protocol for Wireless Sensor 
Network," Third International Conference on Computational 
Intelligence and Information Technology (CIIT 2013), 
Mumbai, 2013, pp. 402-405, doi: 10.1049/cp.2013.2620. 
11) A. Bharti, C. Devi and V. Bhatia, "Enhanced energy 
efficient LEACH (EEE-LEACH) algorithm using MIMO for 
wireless sensor network," 2015 IEEE International Conference 
on Computational Intelligence and Computing Research 



 

  

 
 

 

ISSN:2277-7881; IMPACT FACTOR :6.514(2021); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:10, ISSUE:4(4), April:2021 

Online Copy Available: www.ijmer.in 
Digital certificate of publication:http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

 

 
89 

 

(ICCIC), Madurai, India, 2015, pp. 1-4, doi: 
10.1109/ICCIC.2015.7435802. 
12) C.E. Perkins and P.Bhagwat. Highly Dynamic 
Destination-sequence Distance vector Routing (DSDV)for 
mobile computers. In Proceedings of the ACM ACM. 

13) Getsy S Sara, NeelavathyPari.S, Sridharan.D “Energy 
Efficient Ad Hoc On Demand Multipath Distance Vector 
Routing Protocol” International Journal of Recent Trends in 
Engineering, Vol 2, No. 3, November 2009. 

 
 



Filename: 14 
Directory: C:\Users\DELL\Documents 
Template: C:\Users\DELL\AppData\Roaming\Microsoft\Templates\Normal.dotm 
Title:  
Subject:  
Author: Windows User 
Keywords:  
Comments:  
Creation Date: 4/16/2021 4:41:00 PM 
Change Number: 8 
Last Saved On: 4/30/2021 12:27:00 PM 
Last Saved By: Windows User 
Total Editing Time: 33 Minutes 
Last Printed On: 5/15/2021 11:17:00 AM 
As of Last Complete Printing 
 Number of Pages: 4 
 Number of Words: 2,200 (approx.) 
 Number of Characters: 12,542 (approx.) 

 


