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Abstract— Energy efficient routing protocols have gained 

large importance from researchers and industries as well. 

Energy efficient routing protocols possesses very high 

potential and it can be applied to numerous applications 

including military areas. In general, wireless sensor network is 

made up of large number of sensor nodes. The sensor nodes 

used here are capable of processing the data, sensing and 

adequate capabilities for communication. If we can save the 

energy dissipated by routing protocols, we can increase the 

lifetime of the sensor node. In this paper a brief review of 

popular energy efficient protocol is being done. The aim of 

this research paper is to provide base for further research in 

this area.  
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I.  INTRODUCTION  

Today’s world is more focused on energy, energy efficient 

wireless networks are also playing important role and many 

researchers are working on energy efficient routing 

protocol.[1] The aim of this paper is to summarize various 

routing protocols. The most important advantage by saving 

energy is that the lifetime of the nodes can be increased.[2]  

Energy efficient routing protocols provide solution to various 

problems that arises in wireless sensor networks and few 

problems can be given separate attention[3]. On demand 

routing protocols are more focused due to this than various 

proactive routing protocols available.  Two mostly commonly 

used energy efficient techniques are sensible to flooding and 

route discovery in case of reactive type of protocols. Another 

way for achieving energy efficiency is route selection, node 

energy and battery level [4]. There are two ways for being  

energy efficiency first one is lesser power consumption and 

other one is increasing the availability time of the network[5].  

II. SURVEY ON ENERGY EFFICIENT ROUTING PROTOCOLS 

A. An Energy-Efficient MAC Protocol: 

 
Wei Ye et.al. discussed on medium access control(MAC) for 

wireless senor networks. Wireless networks sensor nodes are 

powered by battery. All the sensor nodes are designed in  such 

a way that communication is possible amongst them, many 

times all this nodes worked together for one task deployed to 

them e.g. environmental monitoring. The entire sensor nodes 

are deployed in adhoc fashion, individual nodes remains 

inactive for very long time, they are capable of becoming 

active immediately when they sense something. The 

characteristics and applications of the sensor networks are 

different than traditionally accepted MAC given by IEEE in 

many ways.[6] The two major are considered while designing 

MAC in this paper are energy conservation and self 

configuration. In this paper proposed S-MAC for three unique 

methods to control energy used and also supports self 

configuration. As in PAMAS technique, proposed technique 

also uses a radio to sleep while transmitting the data. For 

reducing the contention latency of the sensor network 

application, S-MAC uses message passing technique.  

 

 
Fig.1.Periodic listen and sleep 

 

The major aim of developing new technique is to reduce the 

energy consumption without compromising on scalability and 

collision avoidance. The technique developed tries to reduce 
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the energy consumption from three operation 1. Idle listening 

2.overhearing 3. collision. To avoid energy wastage in 

mentioned three operations S-MAC technique is proposed and 

implemented in this paper.  The energy wastage is being 

overcome by periodic listen and sleep and developed 

algorithm takes care of collision and overhearing.  In this 

paper two hop network with two source and two sinks is used 

as shown in fig.2. 

 
Fig.2. Two hop network with two sources and two sinks 

 
By using the two hop network S-Mac protocol is implemented 

using a sample sensor node. The system is developed at 

California, Berkeley. Studies have demonstrated, when 

compared to IEEE 802.11 MAC consumes two to six times 

more energy than S-MAC. The developed protocol is also 

capable of trade-offs between energy and latency depending 

upon the traffic conditions.  

B. HEED Protocol 

 

In this paper HEED protocol for energy efficiency in wireless 

sensor networks is been proposed. The Heed protocol 

development is divided into three sections defining the 

clustering parameters, design of the protocol and pseudo 

code.The aim behind developing new algorithm is to improve 

a lifetime of the network. To achieve this, cluster head is 

chosen on the basis of remaining energy of each node. The 

measurement of energy in each node is very difficult task and 

even can be judged by knowing few parameters like energy 

required for each bit sensing, processing and communication, 

this data facilitates calculation of residual energy. Intra cluster 

communication cost is also considered for further 

improvement of lifetime. Protocol operation is as follows, 

triggering of the clusters happens when TCP +TNOseconds to 

select new cluster head. Numbers of iterations are performed 

at every node to receive the messages from neighboring nodes. 

Time consumed in iteration must be more than time required 

to receive the message from neighboring node within cluster. 

In this method choice is given to the operator to choose the 

percentage of the cluster heads, this figure will be indicative to 

start the process. However, it is very difficult to predict the 

final number of clusters. Probability of becoming a cluster 

head, CHprob, as follows: 

CHprob = Cprob × (Eresidual/Emax) 

The aim of this paper to develop energy efficient approach, 

distributed for AD-hoc sensor networks. The approach 

developed is hybrid as cluster heads are chosen based on 

probabilistic approach depending upon the remaining energy 

in each node. All nodes will get associated such a cluster that 

it will limit the energy used.  

C. LEACH Protocol: 

 

It is a hierarchical clustering algorithm for wireless sensor 

networks it is developed by Heinzelman. LEACH stands for 

low energy adaptive clustering hierarchy. It is based on 

clustering technique within distributed pattern. In LEACH 

protocol there are very few cluster heads. In this protocol the 

role of cluster head is to reduce the data coming from different 

nodes and send it to the base station. TDMA/CDMA 

techniques are used here to reduce inter or intra cluster 

collisions. As the data collected is centrally and repeated task, 

this technique found applications where constant monitoring. 

The authors have demonstrated that only about 5% of the 

nodes will acts as a cluster head. The task of complete 

operation is divided in two phases, setup phase and steady 

state phase. In the setup phase the organization of clusters and 

choosing cluster head task is accomplished and in the steady 

state phase action of data transfer to base station is done. For 

minimizing the overhead the duration of the steady state phase 

is kept longer than setup phase.  

 

D. AODV Routing Protocol: 

 

AODV routing protocol is mainly made mobile nodes when 

using in ad hoc network. Because of advantages like fast 

adaption of dynamic link conditions, less memory usage, 

lower processing time and less network capacity is being 

utilized. This offers an destination sequence numbers for 

ensuring freedom of the loop throughout operation. AODV 

algorithm is self starting, dynamic in nature, multi hop routing 

technique.  It establishes the connection with all mobile nodes 

who wish to establish a connection with ad hoc network. This 

type of routing is designed in a a way that it facilitates the for 

quick adoption of the routes and ignores non active routes and 

nodes. The major advantage of using AODV is it will quickly 

responds to breakages in the network.  Another unique aspect 

of AODV is its use for destination sequence number for each 

route entry. [9-10]  
 

E. DSR Protocol: 

 

In this paper dynamic source routing (DSR) is being 

implemented, these kinds of protocol are mainly designed for 

Ad hoc network. When host movement is very fast this 

protocol is most suitable to use considering energy efficiency 

of the network. In many other protocol distance vector or link 

state algorithms are used but in this protocol dynamic source 

routing is used, hence the name.  Based on the results obtained 

from a packet level implemented model in simulation, the 

simulation results have shown very good results for many 

environmental conditions on the basis of two parameters 

movement rate and host density. In simulation maximum rates 

of host movement are implemented, the overhead loss of 
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protocol is quite low, total deduction is only 1% in 24 mobile 

host’s simulated system. It is being observed that, the disparity 

amongst route length and optimal route length can be ignore 

as it is very minimal.  In this paper security of the system 

developed is not taken care that is utmost important when 

wireless network with packet routing.  

 

F. Multipath Routing Protocol: 

 

In this paper energy consumption has taken key design aspect 

while proposing the new system. It is been observed that 

single path routing schemes are not mostly use as they 

consume more energy and also encounters connectivity 

problem. To overcome this disadvantages author has proposed 

multipath search protocol for find optimal route between sink 

and source. [7-8-9] Apart from multipath routing load 

balancing algorithm is also implemented. Implemented system 

is compared with directed diffusion and many other energy 

efficient routing protocols. Simulation results reveals that 

implemented system has lower average delay, higher node 

efficiency and control overhead than other kinds of protocols.  

G. Delay based Localized Routing Protocol: 

 

In this paper, a wireless sensor network made up of multiple 

sensors and distributed randomly. Method proposed and 

implemented in this paper proves it is highly reliable for 

finding a optimal path for any combination of sensors.  

Forwarded message location is found on the position of 

current node, position of the source, neighbors and target. In 

this method uses novel structure of localized Delaunay 

triangulation and geometric routing method which ensures that 

the distance travelled by the packets is very optimal. In this 

experiment it is observed that implementation of Delaunay 

triangulation found useful as compared to other technique. 

[10-11-12-13]  

 

H. Stochastic sleeping with sink oriented connectivity 

and coverage in large scale sensor networks 

 

Making a wireless sensor networks which will last long and 

will have tiny sensor nodes is considered as a big challenge in 

today’s world. It is observed in the various literature, turning 

off the node when not in use, is thing of a past. Moreover, it is 

also observed that scheduling algorithms rely on directional 

information but it increases the energy cost and complexity of 

the system.  In this paper, various shortcomings of techniques 

used in literature are given attention and tried to give answer 

to all shortfalls. To overcome this disadvantages probabilistic 

cellular automation scheduling scheme is proposed and 

implemented on simulation.[14-15]  

I. Temporally ordered routing Algorithm 

 

In this paper author has proposed highly adaptive distribute 

routing algorithm which is mainly made for operating in 

wireless sensor networks. It is very fast in creating and 

maintaining loop free multiple routing and it also reduces the 

communications overhead. This is very fast in adapting the 

topological changes in the network and it can also sense 

different configurations and partitions of the network and 

deletes all unnecessary routes within stipulated time. The 

major aim behind this protocol is decoupling of the generating 

dynamics in the network. This network is very useful as far as 

routing enhancement is concerned; the topology also refreshes 

the network at stipulated time. [16-17-18]  

 

III. CONCLUSIONS 

    In this paper various techniques related energy efficient 

routing in wireless sensor networks is discussed in detail. 

There are various techniques available in WSN’s but in this 

paper, few techniques which are pioneered of that research 

field are discussed. Energy efficient routing is a thing of 

continuous research and development and many researchers 

across the globe are working on it. It is also observed that, not 

a single method is perfect as far as Ad hoc networks are 

concerned.  In the ad hoc network challenge routing protocol 

performance gets differ as network parameters gets changes.  
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