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Abstract
This paper consist a review on the major problem of network 
lifetime with the WSNs. Due to restricted battery time of nodes, 
utilization of the energy in efficient manner found to be major 
constraint in WSNs. Therefore the principle emphasis of the 
current work is to discover the different methods to diminish the 
energy consumption problem. Many researchers have projected 
several kinds of the protocols to improve the network lifetime 
supplementary. The general objective of this paper is to assess the 
gaps in existing techniques of WSNs. This paper has estimated the 
problems which have been mistreated in the field of the WSNs. 
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A. Wireless Sensor Network
A Wireless Sensor Network (WSN) [1] contains of spatially 
spread autonomous sensors to monitor physical or environmental 
conditions, such as temperature, sound, pressure, etc. and to 
cooperatively pass their data through the network to a main 
location. The more modern networks are bi-directional, also 
enabling control of sensor activity. The development of wireless 
sensor networks was motivated by military applications such as 
battlefield surveillance; today such networks are used in many 
industrial and consumer applications, such as industrial process 
monitoring and control, machine health monitoring, and so on. 
The WSN [2] is built of “nodes” – from a few to several hundreds 
or even thousands, where each node is connected to one (or 
sometimes several) sensors. Each such sensor network node 
has typically several parts: a radio transceiver with an internal 
antenna or connection to an external antenna, a microcontroller, 
an electronic circuit for interfacing with the sensors and an energy 
source, usually a battery or an embedded form of energy harvesting. 
A sensor node might vary in size from that of a shoebox down to 
the size of a grain of dust, although functioning “motes” of genuine 
microscopic dimensions have yet to be created. The cost of sensor 
nodes is similarly variable, ranging from a few to hundreds of 
dollars, depending on the complexity of the individual sensor nodes. 
Size and cost constraints on sensor nodes result in corresponding 
constraints on resources such as energy, memory, computational 
speed and communications bandwidth. The topology of the WSNs 
can vary from a simple star network to an advanced multi-hop 
wireless mesh network. The propagation technique between the 
hops of the network can be routing or flooding.

Fig. 1: Typically Multi-Hop Wireless Sensor Network 
Architecture

II. LEACH
Low Energy Adaptive Clustering Hierarchy (“LEACH”) is a 
TDMA-based MAC protocol which is integrated with clustering 
and a simple routing protocol in wireless sensor networks (WSNs). 
The goal of LEACH is to lower the energy consumption required 
to create and maintain clusters in order to improve the life time 
of a wireless sensor network.
LEACH is a kind of self-adaptive cluster-organized topological 
algorithm. Nodes organize themselves into clusters; one node in 
every cluster would acts as cluster head. The process is executed in 
periodical manner; every round is divided into two phases. In the 
phase of cluster building, close nodes make a cluster dynamically, 
and one certain be selected as cluster head randomly. In the phase 
of stable data communication, nodes in one cluster head, then 
cluster head would fuse the data and send it to sink node. Because 
cluster heads need to fuse the data and communicate with sink 
node, they consume more energy than ordinary nodes.
LEACH collects data from distributed micro sensors and transmits 
it to a base station. LEACH uses the following clustering-model: 
Some of the nodes elect themselves as cluster-heads. These cluster-
heads collect sensor data from other nodes in the vicinity and 
transfer the aggregated data to the base station. Since data transfers 
to the base station dissipate much energy, the nodes take turns 
with the transmission -the cluster-heads “rotate”. This rotation of 
cluster-heads leads to a balanced energy consumption of all nodes 
and hence to a longer lifetime of the network [1].

Fig. 2: Leach Formation

III. V-LEACH
In new version of LEACH protocol, the cluster contains; CH 
(responsible only for sending data that is received from the cluster 
members to the BS), vice-CH (the node that will become a CH of 
the cluster in case of CH dies), cluster nodes (gathering data from 
environment and send it to the CH). In the original leach, the CH 
is always on receiving data from cluster members, aggregate these 
data and then send it to the BS that might be located far away 
from it. The CH will die earlier than the other nodes in the cluster 
because of its operation of receiving, sending and overhearing. 
When the CH die, the cluster will become useless because the data 
gathered by cluster nodes will never reach the base station. 
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In improved V-LEACH protocol, besides having a CH in the 
cluster, there is a vice-CH that takes the role of the CH when the 
CH dies. The process of cluster head selection criteria is different. 
It is on the basis of three factors i.e. Minimum distance, maximum 
residual energy, and minimum energy. Based on received signal 
strength, each non-cluster head node determine its cluster head, 
greater the signal strength means shorter the distance between 
them and if distance is small then for the transmission less energy 
is required .The proposed approach will improve the network life 
as never the cluster head will die. As a cluster head will die it will 
be replaced by it’s vice Cluster head.

Fig. 3: Improved Leach

By doing this, cluster nodes data will always reach the BS; no 
need to elect a new CH each time the CH dies. This will extend 
the overall network life time.

IV. Related Work
M.J.Handy, M.Haase and D.Timmermann (2002) [1] has focused 
on reducing the power consumption of wireless micro sensor 
networks. Therefore, a communication protocol named LEACH 
(Low-Energy Adaptive Clustering Hierarchy) is modified. They 
extend LEACH’S stochastic cluster head selection algorithm 
by a deterministic component. Depending on the network 
configuration an increase of network lifetime by about 30 % 
can he accomplished. Furthermore, an important quality of a 
LEACH network is sustained despite the modifications: For the 
deterministic selection of cluster-heads only local and no global 
information is necessary. The nodes themselves determine whether 
they become cluster-heads. A communication with the base station 
or an arbiter-node is not necessary. Additionally, the metrics FND 
(First Node Dies), HNA (Half of the Nodes Alive), and LND (Last 
Node Dies) which describe the lifetime of a micro sensor network 
have been presented.
P.Tillapart, S.Thammarojsakul, T.Thumthawatworn and 
P.Santiprabhob (2005) [2] have been proposed many cluster-based 
routings, to reduce energy usage in wireless sensor networks. 
Among those proposed, LEACH (Low Energy Adaptive Clustering 
Hierarchy) is a well-known cluster-based sensor network 
architecture which aims to distribute energy consumption evenly to 
every node in a given network. This clustering technique requires 
a predefined number of clusters and has been developed with an 
assumption that the sensor nodes are uniformly distributed through 
out the network. In this paper, they propose a hybrid clustering and 
routing architecture for wireless sensor networks. There are three 
main parts in their proposed architecture which are a modified 
subtractive clustering technique, an energy-aware cluster head 

selection method and a cost-based routing algorithm. These are 
all centralized techniques and are expected to be executed at the 
base station.
D.Brinza, G.Calinescu, S.Tongngam and A.Zelikovsky  (2005) 
[3] explored the problem of maximizing sensor network lifetime, 
i.e., time during which the set of targets is covered. They propose 
centralized algorithms for lifetime maximization with provable 
approximation ratio for the realistic model studied. In this paper they 
introduce reliability requirement for distributed target-monitoring 
protocols and prove that previously considered protocols are 
reliable. A new Deterministic Energy-Efficient Protocol for Sensor 
networks (DEEPS) aimed at prolonging lifetime is proposed. They 
prove that DEEPS is reliable and compare DEEPS with several 
known target-monitoring protocols and showing almost 2 times 
increase in the lifetime for DEEPS over known protocols.
V.Loscri, G.Morabito and S.Marano (2005) [4] proposed a 
modification to a well-known protocol for sensor networks 
called Low Energy Adaptive Clustering Hierarchy (LEACH). 
This last was designed for sensor networks where end user needs 
to remotely monitor the environment. In such situation, the data 
from the individual nodes must be sent to a central base station, 
often located far from the sensor network, through which the 
end-user can access the data. They build a two-level hierarchy to 
realize a protocol that saves better the energy consumption. Our 
TL-LEACH uses random rotation of local cluster base stations 
(primary cluster-heads and secondary cluster-heads). It allow to 
better distribute the energy load among the sensors in the network 
especially when the density of network is higher. TL-LEACH uses 
localized coordination to enable scalability and robustness. They 
observed that TL-LEACH has allowed  to reach a 20% increase as 
it regards the delivered packets and an increase of even the 30% 
of the lifetime of the network.
J.Chen and H.Shen (2008) [5] proposed MELEACH-L: More 
Energy-Efficient LEACH for Large-scale WSNs expanded version 
of MELEACH. The major functions of MELEACH applicable 
to large-scale WSNs whose dimension is much larger than the 
largest transmission radius of the sensor nodes. The channel 
assignment among neighbor clusters and the cooperation among 
cluster heads during data collection are two major difficulties in 
a large WSN. MELEACH-L solves the two problems separately 
by controlling the size of each cluster and separating cluster heads 
from backbone nodes. According to their analysis and simulations, 
these two techniques solve the problems satisfactorily efficiently, 
making MELEACH-L an applicable version of MELEACH for 
large-scale WSNs.
L.Cheng, D.Qian and W.Wu (2008) [6] has proposed an energy-
efficient, weighted clustering algorithm which improves the 
cluster formation process of LEACH by taking residual energy, 
mutual position, workload balance and MAC functioning in to 
consideration because cluster formation not only dissipates lots 
of energy but also increases overhead. The algorithm is flexible 
and coefficients can be adjusted according to different networks. 
The simulation experiments demonstrate the proposed algorithm 
in this paper is better in performance than LEACH. The simulation 
experiments prove EWC achieve energy efficiency by selecting 
more suitable cluster heads and keep workload and energy balance. 
The EWC outperforms LEACH as it transmits more data with 
restricted energy and prolongs network lifetime. However, as out 
algorithm is fully distributed, the possibility of system overhead 
will increase because nodes need to exchange information with 
their neighbors.
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Y.Guo, Y.Liu, Z.Zhang and F.Ding (2010) [7] focused firstly, a 
selection of cluster head algorithm is designed which is able to 
detect the energy change of nodes, rapidly ascertain new cluster 
head, and avoid excessive energy consumption between cluster head 
and cluster nodes. Secondly, differentiated service is introduced in 
our algorithm which makes achieve higher data reliability. Finally, 
evaluating their algorithm reliability and energy consumption, the 
simulation results show that it obtains higher data reliability, and 
simultaneously achieves lower energy consumption. The results 
show that our proposed algorithm outperforms LEACH_L in 
energy consumption and similar to CBMMA in data reliability.
L.Han (2010) [8] have discussed that, there are many hurdles 
takes place in providing quality of service routing to a desired 
level. The majority of routing protocols in wireless sensor 
networks concentrates on energy efficiency as a prime factor. In 
the Heterogeneous WSN, we proposed an energy efficient cluster 
head election protocol (LEACH-HPR) and using the minimum 
spanning tree algorithm to construct an inter-cluster routing. In 
this paper, LEACH-HPR introduced an energy efficient cluster 
head election method and using the improved Prim algorithm 
to construct an inter-cluster routing in the heterogeneous WSN. 
Simulation results show LEACH-HPR is more efficient to reduce 
and balance energy consumption and hence prolong the lifetime 
of WSN.
A.Azim and M.M.Islam (2012) [9] explained that the applications 
and adoption of wireless sensor networks (WSNs) in social and 
environmental purposes are increasing because of monitoring 
different infrastructures such as military, scientific, environmental, 
and domestic infrastructures. Low energy adaptive clustering 
hierarchy (LEACH) and its variants use some intermediate nodes, 
known as cluster heads, for relaying the communications made 
between the sensor nodes and the base station. These schemes, 
however, lack of a deterministic cluster head selection technique 
to form a certain number of required clusters. In this paper, they 
propose a deterministic cluster head selection technique to select 
expected number of clusters. They validate their mathematical 
model by extensive simulations under several parameters that 
changes behavior of the system and this work can easily be merged 
with LEACH and its variants.
S.H.Gajjar, K.S.Dasgupta, S.N.Pradhan and K.M.Vala (2013) [10] 
discussed that the job of developing a generic protocol framework 
for Wireless Sensor Networks (WSN) is challenging because, 
limited processing capabilities, memory and power supply of 
sensor node make it difficult to cater requirements of versatile 
applications of these networks. Low Energy Adaptive Clustering 
Hierarchy (LEACH), is well referred protocol architecture for 
WSN. LEACH does not take into account residual energy and 
distance of node from the Base Station (BS) for the Cluster Head 
(CH) selection. They propose Improved-LEACH, in which residual 
energy and distance of node from BS are used as parameters for 
CH selection. To save energy, they further propose to start the 
steady state operation of a node only if the value sensed by a node 
is greater than the set threshold value. The threshold value will 
be set by the end user at the application layer. 
A.Ahlawat and V.Malik (2013) [11] has presented a new version 
of leach protocol called Improved VLEACH which aims to 
increase network life time. They first completely analyzed the 
typical clustering Routing Protocol-LEACH and its deficiencies 
and proposed improved v-leach. The work to be done in improved 
v-leach protocol on selection of vice cluster head. The Vice Cluster 
head is that alternate head that will work only when the cluster 
head will die. The process of vice cluster head selection on the 

basis of three factors i.e. Minimum distance, maximum residual 
energy, and minimum energy. 

V. Conclusion
It has been established from the review that the most of the existing 
researchers has worked hard to increase the network lifetime. 
This has come up with important enhancement over the existing 
protocols like LEACH, V-LEACH etc. But it is also shown that 
the most of the researchers has mistreated at least one of these 
issues in WSNs. (a) Most of the researchers has neglected vice 
cluster head based technique. (b) The placement of sink has not 
been optimized by placing the sink at optimal place using equi 
partition algorithm. (c) Fortification of the construction of too 
minor and large clusters, by limiting cluster head formation in 
area of another cluster head.
In near future we will suggest a new Ultra leach standardized 
sensor protocol to extend the network lifetime by reducing the 
above deliberated problems of WSNs. 
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