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Abstract: 

Wireless Sensor Networks consists of large number of nodes. The nodes of WSN are normally low cost, low power and 

multifunctional having the capabilit ies of sensing, communication and computation. These sensor nodes sense the data in the target 

area where they are deployed, perform the necessary computation on that data and then communicate with other nodes to forward 

it to the base station. While doing so the energy is being consumed. The nodes get the power supply by the batteries attached to 

them which cannot be changed in most cases , so the energy is limited in them. Hence for longer network lifet ime energy efficient 

routing protocols should be employed as a result of which energy efficient routing in WSN has became one hot topic in the minds 

of researchers and several efforts have been made by them to address the issue. In this review paper we are focussing on different 

energy efficient routing protocols which are being used in WSN to get the understanding of these protocols and try to develop  a 

new protocol which will outperform the previous existing one. 
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I. INTRODUCTION 

Wireless Sensor  networks  are  highly  d istributed  networks  

of small, lightweight wireless nodes, deployed in large 

numbers to monitor  the  environment  or  system  by  the  

measurement  of physical  parameters  such  as  temperature,  

pressure,  or  relative humid ity.  Building  sensors  have  been  

made  possible  by  the recent  advances  in  micro-

electromechanical  systems  (MEMS) technology.  The  sensor  

nodes  are  similar  to  that  of  a  computer with  a  processing  

unit,  limited  computational  power,  limited memory, 

sensors, a communication device and a power  source in form 

of a battery. In a typical application, a WSN is scattered in a  

region  where  it  is  meant  to  collect  data  through  its  

sensor nodes.  The applications of sensor networks are 

endless, limited only by the human imagination. W ireless  

sensor  networks  have  become  a  growing  area  of research  

and  development  due  to  the  tremendous  number  of 

applications  that  can  greatly  benefit from such systems and 

has led  to  the  development  of  tiny,  cheap,  disposable  and  

self-contained battery powered computers, known as sensor 

nodes or “motes”, which can accept input from an attached 

sensor, process this  input  data  and  transmit  the results 

wirelessly to the transit network. Hence WSN is being 

considered as one of the standout technology of the modern 

times. 

Wireless Sensor Networks (WSNs) can be defined as a self-

configured and infrastructure-less wireless networks to 

monitor physical or environmental conditions, such as 

temperature, sound, vibration, pressure, motion or pollutants 

and to cooperatively pass their data through the network to a 

main location or sink where the data can be observed and 

analyzed. A sink or base station acts like an interface between 

users and the network. One can retrieve required informat ion 

from the network by injecting queries and gathering results 

from the sink. Typically a wireless sensor network contains 

hundreds of thousands of sensor nodes. The sensor nodes can 

communicate among themselves using radio signals. A 

wireless sensor node is equipped with sensing and computing 

devices, radio transceivers and power components. After the 

sensor nodes are deployed, they are responsible for self-

organizing an appropriate network infrastructure often with 

multi-hop communication with them. Then the onboard 

sensors start collecting informat ion of interest. Wireless sensor 

devices also respond to queries sent from a “control site” to 

perform specific instructions or provide sensing samples. The 

working mode of the sensor nodes may be either continuous or 

event driven. Global Positioning System (GPS) and local 

positioning algorithms can be used to obtain location and 

positioning information. Wireless sensor devices can be 

equipped with actuators to “act” upon certain conditions. 

These networks are sometimes more specifically referred as 

Wireless Sensor and Actuator Networks . The individual nodes 

in the wireless sensor network have the limited energy as the 

power is supplied to them by the battery attached to them 

which in most cases is not possible to change or recharge. 

Hence energy efficient routing is one of the important issues 

to be addressed in WSNs and energy efficient routing 

protocols should be employed for longer network lifet ime.  

Various techniques have been used by researchers and various 

protocols have been devised by them to address the issue of 

energy constrained nature of WSN’s. 

 

II. PREVIOUS WORK 

Energy-efficient Communication Protocol for Wireless 

Microsensor Networks [1] by W.R.Heinzelman, 

A.Chandrakasan, and H.Balakrishnan  and An Application-

Specific Protocol Architecture for Wireless Microsensor 

Networks [2] by W.R. Heinzelman, A. Chandrakasan, and H. 

Balakrishnan 
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In these papers, authors have discussed LEACH (Low-energy 

adaptive clustering hierarchy) protocol which is the most 

popular energy efficient hierarchical routing protocol. LEACH 

protocol minimizes the energy consumption by using the 

techniques of clustering and data fusion. It divides the network 

into clusters and forms a cluster head (CH) within each cluster 

randomly on high energy basis. The LEACH protocol 

aggregates the original data into smaller p ieces of meaningful 

informat ion to all the sensor nodes. The non CH nodes are 

turned off as much as possible which reduces the total energy 

consumption. LEACH uses single-hop routing, hence it is not 

applicable to networks deployed in large reg ions . 

 

PEGAS IS: Power-efficient Gathering in Sensor 

Information System [3] by S. Lindsey and C.S. Raghavendra 

In this paper authors have discussed a protocol known as 

PEGASIS (Power-Efficient Gathering in Sensor Informat ion 

Systems). This protocol is an extension of LEACH which 

forms a chain of sensor nodes rather than clusters. The nodes 

in the chain communicate with each other to send the data to 

the base station. Only one node communicates with the base 

station in the chain. This protocol removes the clustering 

overhead which was present in LEACH but still requires 

dynamic topology adjustment. 

 

Distributed Clustering in Ad-hoc Sensor Networks: A 

Hybrid, Energy-efficient Approach [4] by Ossama Younis 

and Sonia Fahmy Heed: A hybrid, Energy-efficient, 

Distributed Clustering Approach for Ad-hoc Networks [5] 

by Ossama Younis and Sonia Fahmy 

In these papers authors have discussed a protocol known as 

HEED (Hybrid, Energy-Efficient Distributed Clustering). This 

protocol extends the basic scheme of LEACH. This protocol 

increases the lifet ime of the network by using residual energy 

and node degree for cluster  

 

TEEN: A Protocol for Enhanced Efficiency in Wireless 

Sensor Networks [6] by A. Manjeshwar and D. P. Agrawal 

and An Efficient N-to-1 Multipath Routing  Protocol in 

Wireless Sensor Networks [7] by W. Lou  

In these papers authors have discussed a routing protocol 

known as TEEN (Threshold Sensitive Energy Efficient Sensor 

Network Protocol) which uses clustering technique. This 

protocol is suitable for time critical sensing applications. 

 

APTEEN: A Hybrid Protocol  for Efficient Routing and 

Comprehensive Information Retrieval in Wireless Sensor 

Networks [8] by A. Manjeshwar and D. P. Agrawal 

In this paper authors have discussed a protocol known as 

APTEEN (Adaptive Periodic Threshold Sensitive Energy 

Efficient Sensor Network Protocol) which is an improvement 

over TEEN to address its limitations. 

 

Performance Analysis of Self-organized Tree Based 

Energy Balance (STEB) Routing Protocol for WSN [9] by 

Dasari Raja, P.Samundiswary  

In this paper the authors proposed a routing protocol known as 

Self-organized Tree Based Energy Balance (STEB) Routing 

Protocol for WSN. This protocol is based on the construction 

of routing tree using a process where, for each round, BS 

assigns a root node and broadcasts this selection to all sensor 

nodes. Subsequently, each node selects its parent by 

considering only itself and its neighbors' informat ion. Thus 

making STEB is considered to be a dynamic protocol. The 

performance  comparison of STEB is done with Leach and the 

results show that STEB outperforms LEACH.   

 

EECS: An energy efficient clustering scheme in wireless 

sensor networks [10] by Y. Mao, L. Chengfa, C.Guihai, and 

J. Wu 

In this paper authors have proposed an algorithm which is 

based on cluster formation but clusters are formed  differently  

than LEACH protocol. In EECS, dynamic sizing of clusters 

takes  place which is based on cluster distance from the base 

station. This algorithm overcomes the problem that clusters at 

a greater distance from the sink requires more energy for 

transmission than those that are closer resulting in equal 

distribution of energy in the networks. 35%  improvement in 

network life time over LEACH algorithm is achieved by 

EECS. 

 

An  energy-efficient unequal clustering mechanism for 

wireless sensor networks [11] by C.  Li,  M. Ye,  G.  Chen  

and  J.  Wu 

This algorithm is a distance based scheme which partitions all 

nodes into clusters of unequal size, and clusters closer to the 

sink have smaller sizes than those farther away from the sink. 

Thus cluster heads (CHs) closer to the sink can conserve some 

energy for the inter cluster data forwarding. Energy consumed 

by cluster heads per round in EEUC much lower than that of 

LEACH standard but similar to HEED protocol. 

 

BARC: A battery aware reliable clustering algori thm for 

sensor networks [12] by K. Watfa,  O.Mirza, and J.  

Kawtharani 

In this clustering algorithm authors used mathematical battery 

model for implementation in WSNs. With this battery model 

authors proposed a new Battery Aware Reliable Clustering 

(BARC) algorithm for WSNs. It improves the performance 

over other clustering algorithms by using Z-MAC and it 

rotates the cluster heads according to battery recovery 

schemes. A BARC algorithm consists of two stages per round 

for selection of cluster heads: initializat ion or setup and steady 

state. In this format ion of cluster, take place by electing a set 

of CHs. BARC enhances  the network lifetime  greatly  

compare to other clustering algorithms. 

 

 Power-efficient zoning clustering algorithm for wireless 

sensor networks [13] by F. Bai, H. Mu, and J.Sun  

 

Authors proposed a Power-Efficient Zoning Clustering 

Algorithm (PEZCA) which uses two algorithms: classical 

LEACH (Low-Energy Adaptive Clustering Hierarchy) and 

PEGASIS (Power-Efficient Gathering in Sensor Informat ion 

Systems). In this algorithm, base station consider at a centre of 

the scenario and the scenario area is divided into mult iple fan 

shaped regions and the clusters closer to the base station have 

smaller sizes than those farther away from the base station. 

Thus CHs (cluster heads) nearest to the BS (base station) can 

preserve more energy for inter-cluster data transmission. 

PEZCA provide more balance in  energy consumption and life 

time of network comparisons to LEACH. 
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III. FUTURE SCOPE 

The various techniques and routing protocols have been 

devised by researchers that aim to provide the energy efficient 

routing in Wireless sensor Networks . Although great efforts 

have been made while devising these protocols but still they 

do not provide the optimal energy efficient routing and there is 

room for improvement.  One such energy efficient routing 

protocol is STEB (Self-organized Tree Based Energy Balance 

(STEB) Routing Protocol) protocol [9]. The STEB is 

considered to be a dynamic protocol but the problem with 

STEB is the energy consumption is more than required due to 

excessive broadcast of data. So the efforts can be made to 

enhance the existing STEB protocol for longer lifetime of 

networks. The work on STEB protocol can be further 

extended by incorporating security algorithm in it to prevent 

network attacks and also to enhance the performance of the 

network. 

 

IV. CONCLUS ION 

Routing in wireless sensor networks differs from conventional 

routing in fixed networks in various ways. There is no 

infrastructure and also routing protocols have to meet strict 

energy saving requirements. Researchers have used many 

techniques and devised many energy efficient routing 

protocols to address the energy constrained nature of nodes in 

WSN. One such energy efficient routing protocol devised for 

WSN is STEB (Self-organized Tree Based Energy Balance 

(STEB) Routing Protocol) protocol [9]. In STEB, the main  

idea lies behind the construction of routing tree to transmit the 

data collected from sensor nodes to base station using a 

process where, for each round, BS assigns a root node and 

broadcasts this selection to all sensor nodes. Subsequently, 

each node selects its parent by considering only itself and its 

neighbors' information. Thus  making STEB is considered to 

be a dynamic protocol but the problem with STEB is the 

energy consumption is more than required due to excessive 

broadcast of data. In future there is a possibility that the 

existing STEB protocol can be enhanced by incorporating the 

concept of clustering in it for longer lifetime and better 

performance of network. 
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