
IJSRD - International Journal for Scientific Research & Development| Vol. 2, Issue 05, 2014 | ISSN (online): 2321-0613 

 

 

All rights reserved by www.ijsrd.com 811 

Energy Efficient Protocol For Wireless Sensor Network: A Survey 

Geetika
1
 Anamika Chhabra

2 

1,2
Computer Science & Engineering Department 

1,2
Punjab Technical University, Jalandhar, India.

Abstract— Wireless Sensor Network gained attention from 

the research community and users. In WSN, the sensor 

nodes are spread over a network or geographical area to 

monitor the environment and physical conditions and collect 

the data. The data then send to the sink node/ base station by 

cluster head (CH have largest energy and elected to receive 

the data which is further send to sink node or base 

station).The sensors are sensitive to energy consumption and 

cannot be recharged and replaced. [7][10] The radio 

transmission and receiving data process consume more 

energy. We have to design or develop more effective and 

energy aware protocol to enhance stability or lifetime of the 

network. Clustering is the technique provides more energy 

efficient network. It is based on node connectivity and 

splitting & merging of cluster performance. There are 

homogeneous and heterogeneous network in WSN, but 

heterogeneous network provides more efficient results. 
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I. INTRODUCTION 

A Wireless Sensor Network is the self organized network of 

sensing nodes connected with each other for corporative 

communication through wireless links. The sensing nodes 

are of small size and complex devices, which may sense the 

environment or surroundings and gather data with other 

nodes and finally send to the sink node/ base station. The 

information may use domestically or connected to 

alternative network. 

A sensor node consists of four elementary 

components: Sensing unit, Processing unit, Transceiver and 

Power unit. The sensor node senses physical quantity being 

measured and convert it to the electrical signal. The signal is 

then fed to A/D converter and execution is start in the 

processing unit. The processor converts the signal to the 

data and sends the information to the network by using 

transceiver.
 [9] 

The WSN is built of sensor and the sensor is 

equipped with small batteries. They have energy limitations. 

The recharge and replacement of sensor node might be 

difficult or impossible, because they are scattered over the 

geographical area.
 [7]

 Hence the energy consumption needs 

to be minimized to increase the lifetime of sensor node. 

WSN applications are wide and used for military 

sensing, physical security, air traffic control, industrial and 

manufacturing automation, process control, weather sensing, 

environment monitoring, building and structure monitoring 

etc. The objectives of WSN are accuracy, cost effectiveness, 

ease of deployment, flexibility and reliability. 

It is essential to improve the energy efficient to 

enhance the quality of application services. 
[10] 

The lifetime 

of WSN depends on the energy utilization of sensor node. If 

the battery of node is died, the node is no longer useful. 
[9] 

II. WHY ENERGY EFFICIENT 

One of the necessary constraints in WSN is energy potency. 

The sensor nodes are microelectronic devices use batteries 

and have limited power source. The sensing nodes are 

scattered with in geographical area. Once nodes are spread 

they are unapproachable. Now the necessary part is battery. 

The less power consumption provides the node for a long 

time period. When the sensing node gather information and 

send to the sink node, they consume battery energy. 

Therefore designing an energy efficient protocol that 

decrease the energy consumption of data transmissions and 

prolong the network life is important. 

III. EXISTING/RELATED WORK 

The WSN can be divided into two types: Homogeneous 

network and Heterogeneous network. The homogeneous 

network is the one where all sensing node having equal 

capabilities. The heterogeneous network is one where 

sensing node have different energy level.  

In heterogeneous network, heterogeneity can be 

provided as, computational heterogeneity, link heterogeneity 

and energy heterogeneity. In computational heterogeneity, a 

node or few nodes have more powerful microprocessor and 

larger memory than normal nodes. In link heterogeneity, a 

node or few nodes have higher bandwidth and a longer 

distance network than a normal node. In Energy 

heterogeneity, a node or few nodes are line powered or their 

battery is replaceable. Among all, energy heterogeneity is 

more suitable for WSN compared to others as they require 

more resources and hence decreases network lifetime. 

A. LEACH (Low Energy Adaptive Clustering Hierarchy 

protocol) 

LEACH is one of the most useful clustering protocols in 

WSN. LEACH protocol divides the total wireless sensor 

network into many clusters. The cluster head node is 

randomly selected and the chance of every node to be 

selected as cluster head is equal to which energy 

consumption of whole network is averaged. Thus LEACH 

will prolong the network life cycle. Leach algorithm is 

cyclical and work with a conception of round. Leach 

protocol runs several rounds. Every round contains two 

states: cluster setup state and steady state. 
[7] 

Drawbacks in 

LEACH protocol are extra overhead to do dynamic 

clustering and also LEACH is not able to cover large area. 

B. HEED (Hybrid Energy Efficient Distributed clustering 

protocol) 

HEED extends the fundamental scheme of LEACH by two 

parameters: residual energy and network topology features 

(such as node degree, distances to neighbors) to shatter the 

tie between the candidate cluster heads, as a metric for 

cluster choice to attain power balancing. The clustering 

process splits into a number of iterations and in every 

iteration nodes that are not covered by any cluster head 
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doubles their probability of becoming a cluster head. Each 

node probabilistically and independently decides its role in 

the clustered network and they cannot guarantee optimal 

elected set of cluster heads. Drawback in HEED is that it 

works with only with homogeneous wireless sensor 

network. 

C. H-HEED (Heterogeneous Hybrid Energy Efficient 

Distributed clustering protocol) 

H-HEED protocol is basically used in heterogeneous 

wireless sensor network. H-HEED is the revised version of 

the HEED protocol in terms of heterogeneity. The cluster 

head is chosen based on the fraction of residual energy 

possessed by the sensor nodes. Head to head communication 

takes place. The energy efficiency has been verified as the 

energy needed for the transmission and reception of the 

data. The node substitution takes place in order to reenergize 

the network and to enhance the network life. 

D. SEP (Stable Election Protocol) 

SEP protocol is also modification to the LEACH protocol. It 

is heterogeneous protocol, supported weighted election 

probabilities of every node to become cluster head 

according to their specific energy. 
[7] 

In this approach, the 

cluster head election is arbitrarily selected and distributed 

based on the fraction of energy of every node. In this 

protocol, 2 types of nodes (two tier in-clustering) and 2 level 

hierarchies were considered. 
[7] 

Drawback of this protocol is 

that the cluster head election is dynamic, which results the 

node far from the powerful node will die first. 

E. DEC (Deterministic Energy-Efficient Clustering 

protocol) 

DEC utilizes a simplified approach which minimizes 

computational overhead-cost to self-organize the sensor 

network. The simulation result shows a better performance 

with respect to energy consumption, which is reflected in 

the network lifetime in both homogeneous and 

heterogeneous settings when compared with the existing 

protocols. It is worthy of note that this approach 

approximates an ideal solution for balanced energy 

consumption in hierarchical wireless sensor networks. 

IV. CONCLUSION 

Energy efficiency is one of the main challenges in 

developing protocol for WSN. The energy issued due to data 

collection and transmission. The minimum use of energy 

increases the lifetime of network. Clustering reduce energy 

consumption and provide stability in WSN. Heterogeneous 

network have nodes with different energy level or 

heterogeneity in their performance, which provide more 

effective results by increasing the lifetime of network. 
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