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Abstract: Wireless Sensor Networks (WSNs) gives minimum expenses answers for different true issues.WSN is made of independent 

sensors builder at distance to control physical or environmental conditions, for example, sound, vibration, weight, temperature, 

movement or toxins and to agreeably exchange their information through the network to a main area. WSN are deployed in hostile 

environment so network becomes highly vulnerable and produces risk of attack. Therefore, numerous directing, power administration 

and information spread protocol have been particularly intended for WSNs.Planning power proficient directing mechanism to expand 

the whole network lifetime has turned out to be essential.In this paper performance of differentrouting protocols are compared, so this 

paper thinks about the diverse various hierarchical directing protocols. 
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1. Introduction 
 

Present day's wireless networks and multifunctional sensors 
grow quickly with computerized preparing, energy supply 
and correspondence capacities. Wireless sensor networks are 
being mostly installed in physical situations for controlling 
fine-grains in various classes of applications [1], [3]. 
Specifically there are two instance modes installing wireless 
sensor networks. In one mode, if the cost of the sensors is 
high and installation with a large number of sensors is not 
possible then a little number of sensors is installed in some 
preselected areas in the region.Here the most elevated issue 
is sensor placement i.e. the place sensors to satisfy certain 
tentative criteria.In second mode, if minimum value sensors 
with a restricted battery life are available then they are 
normally installed with high thickness (up to 20 nodes) 
[2].Here, the most elected issue is thickness control i.e. how 
to control the thickness and relative areas of capable sensors 
whenever so that they accurately cover the observing region. 
Other relevant issue is how to gyrate the role of competent 
sensors in this all the sensors so as to expand the network 
lifetime. [4]. 

 
Figure 1: Architecture of Wireless Sensor Network[4] 

 
Present research on wireless sensor networks has 
specifically postulate that nodes are homogeneous.But truth 
is different, that is homogeneous sensor networks rarely 
exist and homogeneous sensors additionally have various 
capacities like various levels of mitigate rate, introductory 
power etc. So the research on heterogeneous networks 
appears where nodes considered are of two or three 

types.Number of specialists ordinarily assumes that nodes 
are isolated on their functionalities base that are of two 
types, for example, advanced and normal nodes.Beginning 
power of energetic nodes is large and less total in contrast to 
the normal nodes and they play role as clustering heads and 
relay nodes in heterogeneous networks.All specialists expect 
that the normal nodes have identical length data to transmit 
to the base station. 
 
Existing research in a heterogeneous sensor networks have 
two various types of nodes where they have same starting 
power but various length data to transmit.The primary 
limitation in designing a directing protocol in WSNs is the 
restricted energy of sensor nodes that approved by authority 
the outline of power-efficient correspondence 
protocol.Numerous protocols proposed for various wireless 
networks like portable or ad-hoc.But, these protocols can't 
be utilized specifically because recourse barrier of sensor 
nodes like restricted battery power, computational speed and 
thickness of nodes and human interface of nodes gadgets in 
network.Goal of clustering systems in wireless sensor 
networks is to collect data among group of nodes, which 
select leaders (i.e. Clusterhead) among themselves.The 
clusterheads or leader has the role of totalling the data and 
reporting the refined data to the base station (BS).This paper 
studies the various ordering directing protocol for expanding 
the network lifetime in heterogeneous WSN. 
 

Routing Protocols in WSN 

There is larger variation between the directing in wireless 
sensor networks and conventional directing in settled 
networks. Wireless links are not safe, there is no 
infrastructure, sensor nodes may down and power saving 
requirements is must for routing protocols [5]. Many routing 
algorithms come into available for wireless networks in 
general. All available main routing protocols for WSNs may 
be isolated into seven categories [6]. But this paper only 
comes across the various hierarchical protocols. 
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A. Hierarchical Protocols 

 

From past few years hierarchical clustering in WSN have 
founded with various perspectives [3]. Clustering is a power 
efficient communication protocol. Sensors make useof this 
protocol to transfer their sensed information to the sink. 
Here an example of layered protocols is deliberated in which 
a network is created with number of clumps or clusters of 
sensors. Cluster head controls each cluster, which is 
responsible for coordinating the data transferring activities 
of all sensors in its cluster. 
 

 
Fig. 2 Cluster-based Hierarchical Model [4] 

 
Figure 2 show a hierarchical approach which breaches the 
network into clustered layers. Everynodeare clustered into 
clumps with a cluster head. The work of cluster head is to 
forward data from the cluster to the other cluster heads or 
base stations. Travelling of data is done from a lower 
clustered layer to a higher one. Even though data moves 
from one node to another but each moves (hops) from one 
layer to another it covers larger distances. This immediately 
moves the data to the base station. Clustering gives needed 
optimization capacities at the cluster heads.  This section 
gives a sample review of hierarchical-based routing 
protocols for WSNs. 
 
2. Literature Survey 
 

1) Low-energy adaptive clustering hierarchy (LEACH):- 

First and mostly used power-efficient hierarchical clustering 
algorithm for WSNs is LEACH that was aimed for 
mitigating energy consumption. The clustering task is 
rotated in between the nodes, based on total length in 
LEACH. Each cluster head (CH) used route communication 
in advance the data to the base station (BS). Here, clusters 
are used to expand the life of the wireless sensor network. 
On a clustering (or fusion) based LEACH technique together 
or totals the original data into a smaller size of data packages 
that contains only expressive information to all personal 
sensors. It separates the  network into number of cluster of 
sensors, where each cluster builded by using localized 
coordination and monitor to mitigate the size of data that are 
transferred to the sink. It also makes directing and data 
spread more scalable and strong. A randomize rotation of 
high-power CH position used by LEACH,  rather than 
selecting in static manner for  giving a chance to all sensors 
to do a roll of  CHs and restrict the battery empty of an 
personal sensor and dyeing quickly. The operation of 

LEACH is separated into rounds each with two steps as 
below. 
(i) A setup phase for managing the network into clusters, 

CH advertisement, and transmission schedule creation 
(ii) A steady-state step to data totalling, compression, and 

transmission to the sink. 
 
LEACH is does not need global knowledge of network. 
LEACH mitigates energy consumption by two ways such as-  
(a) By reducing the communication value between sensors 

and their cluster heads and 
(b) By turning off non-head nodes as much as possible. 

 
Using single-hop directing in LEACH, each node can 
transfer data directly to the cluster-head and to the sink. 
Therefore, it is not applicable to networks installed in large 
areas. The idea of more overhead bring by dynamic 
clustering e.g. head changes, advertisements etc., which may 
mitigates the gain in power consumption. While LEACH 
helps the sensors within their cluster use their power slowly, 
sensors are located farther away from the sink then CHs 
consume a larger in account of power. LEACH clustering 
closes in a finite number of iterations, but it supposes 
uniform power consumption for CHs. It does not guarantee 
decent CH spread and 
 
2) Power-Efficient Gathering in Sensor Information 

Systems (PEGASIS):- 

The expand of the LEACH protocol is PEGASIS.  It forms 
chains from sensor nodes so that each node can transfers and 
collects from a neighbour and from that chain only one node 
is selected to transfer to the base station (sink). The data is 
received and moves from one node to another node, grouped 
and in the end sent towards base station. Greedy way used 
for the building of chain. Instead of using numerous nodes 
PEGASIS avert cluster composition and uses only single 
node in a chain to transfer to the BS (sink). In the data fusion 
phase, instead of sending data directly to its CH as in the 
case of LEACH, a sensor transfers to its nearest neighbours. 
The building phase in PEGASIS routing protocol supposes 
that all the sensors have global knowledge about the 
network, the locations of the sensors and use a greedy 
approach. Due to low battery energy a sensor fails or dies. 
The chain construction is done using the same greedy 
approach by bypassing the failed sensor. Compared to 
LEACH in each round, a randomly sensor node chosen from 
the chain will transfer the grouped data to the BS, thus 
mitigating the per round power expenses. PEGASIS 
topology management can introduce important overhead 
specifically for highly used networks. 
 
3) Hybrid, Energy-Efficient Distributed Clustering 

(HEED):- 

The basic scheme of LEACH expands HEED [10, 13] by 
using residual power and node thickness as a metric to gain 
power balancing for cluster selection. Using adaptive 
transmission energy in the inter-clustering communication it 
handles in multi-hop networks. HEED was aimed with the 
following four primary objectives. 
(i) By spreading energy consumption expanding network 

lifetime  
(ii) Closing the clustering process within a fixed number of 

iterations,  
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(iii) mitigating control overhead 
(iv) Producing well-speeded CHs and compact clusters.  
 
In HEED, the aimed algorithm appearing at middle selects 
CHs corresponding to a mixture of two clustering 
parameters. Their residual power of every sensor node is the 
primary parameter and the secondary parameter is the intra-
cluster communication cost as a method of cluster thickness 
or degree of node. To probabilistically select a starting set of 
CHs the primary parameter is used while for breaching ties 
the secondary parameter is used. The HEED clustering 
enhances network lifetime over LEACH clustering since 
LEACH haphazardly chooses CHs, they might bring about 
quicker demise of a few nodes. At long last the CHs chose in 
HEED are very much speeded over the network and the 
communication cost is minimized. The cluster choice 
manages just a subset of parameters, where it can possibly 
inflict constraints on the system. These functions are suitable 
for expanding the network lifetime instead of for the whole 
needs of WSN. 
 
Teenager gatherings sensors into clusters with every lead by 
a CH. It is a hierarchical cluster protocol. The sensors from a 
cluster report their detected data to their CH. Until the data 
reaches the sink the CH sends amassed data to top level CH. 
A various levelled gathering is utilized in the sensor network 
architecture of TEEN. Where it depends on the closer nodes 
form cluster and this procedure goes on the second level 
until the BS (sink) is come to. TEEN is valuable for 
applications, for example, the clients can control a tradeoff 
between power proficiency, reaction time progressively and 
data precision. 

 
TEEN uses a data-centric function with various levelled 
approach. TEEN is suitable for time critical detecting 
applications. The message transmission requires more power 
than data detecting thus the power utilization in this protocol 
is less than the proactive networks. But, TEEN is not 
suitable for detecting applications where periodic reports are 
required along thus the client may not get any data at all if 
the thresholds are not came to. 
 
5) Adaptive Periodic Threshold Sensitive Energy 

Efficient Sensor Network Protocol (APTEEN):- 

APTEEN is gives a change to TEEN to defeating its 
constraints and attempting to accomplish at both catching 
occasional data collections (LEACH) and also responding to 
time-critical occasions (TEEN). APTEEN permits the sensor 
to send their detected data periodically and provide reaction 
to any sudden change in the value of the detected property 
by reporting the relating values to their CHs. The 
architecture of APTEEN uses the idea of hierarchical 
clustering for power proficient communication among the 
source sensors and the sink. These protocol backings to three 
following various query types. 
(i) Historical query for examining the past data values  
(ii) One-time query which takes a depiction perspective of 
the network  
(iii) Determine queries which screen an event for a period of 
time. 
APTEEN ensures the lower power scattering and countless 
sensors alive [16]. 
 
6) Energy Efficient Homogenous Clustering Algorithm 

for Wireless Sensor Networks:- 

Homogeneous clustering algorithm for wireless sensor 
network is proposed by Singh et al. [2]. That saves energy 
and expands network life. By guaranteeing a homogeneous 
distribution of nodes in the clusters the life compass of the 
network is expanded. A new cluster head is chosen on the 
basic of the leftover power of existing cluster heads, closest 
hop distance of the node and holdback value. The 
homogeneous algorithm considers that each node is either a 
cluster head or a participant from one of the cluster in the 
wireless sensor network. In the existing clustering algorithm 
the cluster participants are consistently distributed and hence 
the life of the network is more amplified. Just cluster heads 
telecast cluster arrangement message and not to the each 
node. Hence, it amplifies the life of the sensor network. 

 
The utilization of this methodology is to expand the life 
compass of the network by guaranteeing a homogeneous 
distribution of nodes in the clusters. Hence there is less 
accepting and transmitting overhead on a Cluster Head. 
 
3. Survey Table 
 

 

Table 1: Survey Table 
Reference Paper Name Technique Pros. Cons. 

Data aggregation and routing in 
wireless sensor networks: 

Optimal and heuristic 
algorithms [20]. 

present solutions for the data gathering and 
routing problem with in-network 

aggregation in WSNs. 

It improves system lifetime with 
acceptable levels of latency in data 

aggregation and without sacrificing data 
quality 

Lack of Security. 

An energy-aware routing 
protocol in wireless sensor 

networks [21]. 

Introduces a simple but efficient approach, 
namely, intracluster coverage to cope with 

the area coverage problem. 

It has far better performance than HEED 
when node density goes higher than 

0.01nodes/m2 . 

Need to improve the 
network lifetime. 

Integrated topology control and 
routing in wireless sensor 

network design for prolonged 
network lifetime [22]. 

Hierarchical network structures with 
multiple sinks at which the data collected by 
the sensors are gathered through the cluster 

heads are adopted. 

This model effectively utilizes both the 
position and the energy-level aspects of 
the sensors while selecting the CHs and 

avoids the highest-energy sensors. 

Need to improve the 
security. 

Energy efficient 
communication protocol for 

wireless micro-sensor networks 
[23]. 

Propose LEACH (Low-Energy Adaptive 
Clustering Hierarchy), a clustering-based 

protocol that utilizes randomized rotation of 
local cluster base stations (cluster-heads) to 
evenly distribute the energy load among the 

sensors in the network. 

To distribute energy dissipation evenly 
throughout the sensors, doubling the 

useful system lifetime for the networks 
we simulated. 

Communication cost 
is more. 
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4. Methodology Used 
 

In this system studied the building an efficient clustering 
algorithm which can provide efficient cluster heads. The 
effective lossless data aggregation with energy aware route 
formations is a plus in our algorithm. The security is also 
critical concern in this context which is left unnoticed in the 
existing systems. System introducing a security algorithm 
which provides data security as well as authentication for 
eachnode. 
 
5. Conclusion 
 
Power efficiency is the principle challenge in the 
configuration of routing protocols for WSNs because of the 
rare power assets of sensors. The best target of routing 
protocol design is to keep the sensors working for whatever 
length of time that conceivable and expand the network 
lifetime. The power consumption of the sensors is 
dominated by data transmission and reception. Planning 
power-efficient routing system to augment the whole 
network lifetime has turned out to be important. This paper 
thinks about the distinctive hierarchical routing protocols to 
accomplish a best heuristic algorithm to amplify the network 
lifetime in wireless sensor network outline. 
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