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Abstract— Wireless sensor network consists of set of sensor 
nodes which is widely used in monitoring purposes. In order 
to increase the wireless sensor network life time various 
protocol was developed. In this paper presents a comparative 
analysis among various protocols to reduce energy 
consumption within the wireless sensor network. Here we 
typically analysis leach protocol and is various drawback and 
how these drawback are used to implement V-LEACH 
protocol. 
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I. INTRODUCTION 
 Wireless sensor network is a collection of hundred and 

even thousands of nodes which is called as sensor nodes. 
Sensor nodes are tiny devices that have the capability of 
monitoring physical, environment parameter like 
temperature, pressure, vibration and motion at different 
locations. Nodes can be deployed in random or 
deterministic fashion. Wireless sensor nodes are light 
weight in nature and battery power is used. Wireless 
sensor network is used in variety of applications like 
military applications, healthcare, security, environment 
monitoring etc. As in wireless sensor network nodes are 
battery operated so energy plays an important role and 
designing a energy efficient routing protocol is the main 
goal in wireless sensor network.  

  

II. HIERARCHICAL BASED ROUTING (CLUSTERING)  
 Hierarchical routing is an assurance approach for 

point-to- point routing with quite little routing state. 
Scalability is one of the crucial configuration 
characteristics of the sensor networks. Single gateway 
architecture can result in the gateway to over-burden 
which may cause a break in communication and following 
of occasions is less than great. Other real drawback is that 
long haul communication is not conceivable on the 
grounds that it is not scalable for substantial set of sensors. 
To succeed these drawback network clustering has been 
sought after in some routing methodology. 
Various levelled or cluster based routines are well known 
methods with exceptional preference of scalability and 
productive communication. Nodes assume distinctive parts 
in the network. Various levelled routing upholds the 
vitality utilization of sensor nodes and performs 
information total which helps in diminishing the amount of 
transmitted messages to base station. The entire WSN is 
partitioned into various clusters in term with the particular 
rules. 

III. EXISTING METHODOLOGY 

A. LEACH Protocol 
LEACH (Low energy adaptive clustering hierarchy)is 

the first cluster based routing protocol that is self-
organising, adaptive in nature. In LEACH the wireless 
sensor network is divided into clusters that utilize 
randomized rotation of local cluster-heads in each cluster 
to evenly distribute the energy load among the sensor 
nodes in the network. Due to the clustering it provides the 
network scalability, decrease the overall energy 
consumption. The operation of LEACH is isolated into 
rounds. Each one round starts with a setup phase when the 
clusters are sorted out, emulated by a steady-state phase 
the point when information are exchanged from the nodes 
to the cluster head and on to the Base Station (BS). 
 
     1)  Set-up Phase: Every node chooses autonomous of 
different nodes assuming that it will turn into a CH or not. 
This choice considers when the node served as a CH for 
the last time (the node that hasn't been a CH for long time 
is less averse to choose itself than nodes that have been a 
CH as of late).In the accompanying advertisement stage, 
the CH brief their neighborhood with an advertisement 
packet that they get to be CH. Non-CH nodes pick the 
advertisement packet which have the strongest received 
signal strength. In the following cluster setup phase, the 
member nodes update the CH that they turn into a member 
to that cluster with "join packet" holds their Ids utilizing 
CSMA. After the cluster-setup sub phase, the CH knows 
the amount of member nodes and their Ids. In light of all 
messages accepted inside the cluster, the CH makes a 
TDMA timetable, pick a CSMA code arbitrarily, and 
broadcast the TDMA table to cluster members. After that 
enduring state phase starts. 
 
              2) Steady Phase: Throughout the steady phase, 
the non-cluster head nodes begin sensing information and 
send it to their cluster-head consistent with the TDMA 
plan. The cluster-head node, in the wake of gaining 
information from all the part nodes, totals it and after that 
sends it to the base-station. After a certain time, which is 
dead set from the earlier, the network again backtracks into 
the setup phase and new cluster-heads are picked. Each 
one cluster communicates utilizing diverse CDMA codes 
with a specific end goal to diminish interference from 
nodes having a place with different clusters. [2] 
 
              3) Drawback of LEACH: After analyzing LEACH 
protocol briefly we found that it has various drawbacks 
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for which it is not considered as most energy efficient 
protocol. Some of the drawbacks are mentioned here. 

 Random selection of cluster head. 
 The number of hops from source to destination is 

more. 
 It is not energy efficient protocol. 
 Number of dead node is more. 

 

B. E-LEACH Protocol 
Energy-LEACH protocol enhances the CH 

determination strategy. It makes residual energy of node as 
the main metric which chooses whether the nodes 
transform into CH or not after the first adjust. Same as 
LEACH protocol, E-LEACH is separated into rounds, in 
the first adjust, each node has the same probability to 
transform into CH, that mean nodes are arbitrarily chosen 
as CHs, in the following adjusts, the residual energy of 
every node is distinctive after one round communication 
and considered for the determination of the CHs. That 
mean nodes have more energy will turn into a CHs as 
opposed to nodes with less energy.  

C. M-LEACH Protocol 
In LEACH, Each CH specifically corresponds with BS 

regardless of the separation between CH and BS. It will 
devour part of its energy if the separation is far. Then 
again, Multihop-LEACH convention chooses optimal way 
between the CH and the BS through different CHs and 
utilizes these CHs as a relay station to transmit information 
over through them. To start with, multi-hop 
communication is embraced around CHs. At that point, as 
per the chose optimal path, these CHs transmit data to the 
relating CH which is closest to BS. At last, this CH sends 
data to BS. M-LEACH convention is just about the same 
as LEACH convention, just makes correspondence mode 
from single hope to multi-hope between CHs and BS. [1] 
 
D. TL-LEACH Protocol 

In LEACH protocol, the CH gathers and totals 
information from sensors in its own particular cluster and 
passes the data to the BS specifically. CH might be placed 
far from the BS, so it utilizes the vast majority of its 
energy for transmitting and because it is always on it will 
die earlier comparative to the other nodes. Another 
adaptation of LEACH called Two-level Leach was 
proposed. In this protocol; CH gathers information from 
other cluster parts as original LEACH, yet rather than 
exchange information to the BS specifically, it utilizes one 
of the CHs that lies between the CH and the BS as a relay 
station. [1] 

E. LEACH-C Protocol 
LEACH offers no surety about the position or number 

of cluster heads. The convention, called LEACH-C, 
utilizes a centralized clustering calculation and the same 
steady-state phase as LEACH. LEACH- C convention can 
process better execution by scattering the cluster heads all 
around the network. Throughout the set-up phase of 
LEACH-C, every node sends information about its current 

position and residual energy level to the sink. 
Notwithstanding deciding good clusters, the sink 
requirements to guarantee that the energy burden is 
equitably dispersed around all the nodes. To do this, sink 
processes the normal node energy, and figures out which 
nodes have energy beneath this average. When the cluster 
heads and partnered clusters are discovered, the sink shows 
a message that acquires the cluster head ID for every node. 
In the event that a cluster head ID matches its own 
particular ID, the node is a cluster head; otherwise the 
node decides its TDMA slot for information transmission 
and goes sleep until now is the ideal time to transmit 
information. The steady-state phase of LEACH-C is 
similar to that of the LEACH convention. [1] 
 

IV. V-LEACH 
New form of LEACH convention, the cluster holds; 

CH (dependable just for sending information that is gained 
from the cluster parts to the BS), vice-CH (the node that 
will turn into a CH of the cluster if there should be an 
occurrence of CH passes on), cluster nodes (gathering 
information from environment and send it to the CH). In 
the original LEACH, the CH is dependably on receiving 
information from cluster members, total these information 
and after that send it to the BS that could be spotted far 
from it. The CH will die sooner than other nodes in the 
cluster in light of its operation of receiving, sending and 
overhearing. The point when the CH dies, the cluster will 
get useless since the information assembled by cluster 
nodes will never reach the base station. In V-LEACH 
convention, other than having a CH in the cluster, there is 
a vice-CH that takes the part of the CH when the CH dies 
since the reasons we said above by doing this, cluster 
nodes information will dependably reach the BS; no 
compelling reason to choose another CH each time the CH 
dies. This will expand the overall network life time. The 
primary issue with LEACH convention lies in the irregular 
determination of cluster heads. There exists likelihood that 
the cluster heads framed are lopsided and may stay in one 
some piece of the network making some piece of the 
network inaccessible. This issue is determined by utilizing 
the idea of V-Leach. V Leach utilizes the idea of 
interchange Cluster Head called Vice Cluster Head. As a 
Cluster Head dies, it is reinstated by the Vice Cluster Head. 
In any case if there should be an occurrence of Vice 
Cluster Head Dies, it doesn't give answer for that and the 
network begin diminishing the vitality quite quick and at 
last the network passes on totally. 

V. CONCLUSION 
In this paper we recognized a well known convention for 
wireless sensor networks called Low Energy adaptive 
Clustering Hierarchy ie LEACH convention which is the 
first and the most essential protocol in wireless sensor 
network which uses cluster based broadcasting method. 
Emulated by a diagram of LEACH convention executions, 
then we break down different renditions of LEACH 
protocol called E-Leach, M-Leach, TL-LEACH, LEACH-
C,V-LEACH  convention. Among these V-Leach protocol 
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can overcome the drawback of LEACH protocol. Still 
further implementation is needed in V-LEACH protocol. 
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