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Abstract -- As wireless sensor networks continue to attract more attention ,new ideas for application are continually being 
developed many of which involve consistent coverage of a given surveillance area.. Recent advances in wireless sensor 
networks have led to many new protocols specifically designed for sensor networks where energy awareness, coverage and 
security are major consideration. Most of the attention, however, has been given to the routing protocols since they might 
differ depending on the application and network architecture. The sensor nodes of wireless network are constrained by 
limited computational, memory and energy resources and they being the battery powered devices, the critical aspects to face 
concern how to reduce the energy consumption of nodes, so that the network lifetime can be extended. This paper presents a 
survey on the two most important issues which have a great impact on the performance of wireless sensor network –
Coverage and Energy Consumption. This paper also presents various routing protocols of wireless sensor networks along 
with their comparative analysis. 
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I. INTRODUCTION 
 
In recent years Wireless Sensor Network (WSN) have 
been tremendous advancements in design and 
applications. A wireless sensor network consists of 
sensor nodes deployed over geographical area for 
monitoring physical phenomena like temperature, 
humidity, vibrations and so on. WSN consists of one 
or more base stations (or sinks) and a large number of 
sensor nodes which are used for monitoring or 
sensing data because of their small in size, power 
supply is provided by a small battery which when 
deployed in a ‘ not –easily reachable’ place ,cannot 
replaces or recharged frequently. 
 
Sensor nodes have three modes of operation –In the 
active mode, a sensor observes the environment and 
communicates with other sensors. In the sleep mode, 
a sensor cannot monitor or transmit data .In off mode, 
the nodes are completely turned off .A sensor can 
change to active mode from sleep mode to active 
mode whenever it receives appropriate signal from 
base station. A sensor node has several resource 
constraints such as limited memory, battery power, 
signal processing, computation and communication 
capabilities so it can sense only small portion of 
environment .Sensor node in a wireless sensor 
network is typically equipped with micro controller, 
transceiver, sensors, memory, power unit . The sensor 
node sense the environment, collects the relevant 
data, process the information, store it in a buffer and 
forward this information to other nodes or base 
station in a wireless manner. A energy source power 
(unit) supplies energy to the memory, sensing unit 
and transceiver. The processing unit is used to 
process incoming data and assemble them into 
packets to be transmitted using the wireless 
transceiver. 

 
The purpose of deploying a WSN is to collect 
relevant data for processing/reporting: event driven 
and on—demand consider a WSN with a sink and a 
set of sensor nodes. The event driven reporting 
process is triggered by one or more sensor nodes 
which detect an event and report it to the monitoring 
station. In the on-demand report, the reporting 
process is initiated from the monitoring station and 
sensor nodes send their data in response t an explicit 
request. A forest-fire monitoring system is event 
driven, whereas an inventory controls system in on-
demand. There are many areas where wireless sensor 
network are being widely deployed are industrial 
monitoring, health monitoring, disaster relief 
operation, bio diversity mapping, battlefield 
surveillance etc. 
This paper will present a survey on energy efficient 
routing for wireless sensor network. This paper 
explores energy issues in WSN in Section 2. Section 
3 reviews routing protocols for WSN and section 4 
discuss the protocols based on operations and section 
5 explores comparison between these protocol. 
Finally Section 5 concludes the paper delineating the 
research challenges and future trends toward the 
research in wireless sensor network security. 
 
II. ENERGY ISSUES IN WSN 
 
Energy is one of the most crucial resources for 
battery powered in wireless sensor network. In 
structure to use the limited energy most existing 
routing scheme to fine minimum energy path to the 
sink and optimized energy at nodes. Sensor nodes can 
use up their limited supply of energy performing 
computations and transmitting information in a 
wireless environment. A sensor node lifetime shows a 
strong dependence malfunctioning of some sensor 
nodes due to power failure can cause significant 
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topological changes and might require rerouting of 
packets and reorganization of the network. 
 
In wireless sensor networks, energy source provided 
for sensors is usually battery power, which has not 
yet reached the stage for sensors to operate for a long 
time without recharging. Moreover sensors are often 
intended to be deployed in remote or hostile 
environment such as a battlefield, it is impossible to 
recharge or replace the battery power of all the 
sensors. However long system lifetime is expected at 
many monitoring applications. The system lifetime, 
which is measured by the time until all nodes have 
been drained out of their battery power directly, 
affects the network usefulness. Therefore energy 
efficient design for extending system lifetime without 
sacrificing system reliability is one important 
challenge to the design of a large wireless sensor 
network. 
 
The most important factor to consider in the 
development of a coverage scheme is that of energy 
consumptions. Sensor nodes usually depend upon a 
battery for their energy source and in most 
deployment battery replacement is not feasible. It 
becomes very important to conserve energy and 
prolong battery life. There are several methods 
available to do this. Placing unneeded sensors into a 
low energy sleep mode is a popular method to 
conserve energy. Another method is to adjust the 
transmission range so that the sensor nodes only use 
enough energy to transmit to a neighbor node. When 
sensors are arranged in a hierarchical network then 
cluster heads can be used to aggregate data and 
reduce the amount of information sent up to the sink. 
This will relieve some of the burden on the nodes that 
are along the transmission path and increase their 
lifetimes. Improving the efficiency of data gathering 
and routing is also used to conserve energy. 
Optimizing the routing so that data is sent along the 
shortest path to the sink using the least number of 
nodes will conserve energy by lightening the routing 
burden on some nodes. By using less energy for 
routing data coverage is helped by having the nodes 
lifetimes extended.  
 
III. ROUTING TECHNIQUES IN WSN 
 
The growing interest in Wireless sensor network and 
the emergence of new architectural technique is the 
reason for the study of routing protocols. Based on 
the underlying network structure routing techniques 
are classified into three categories: flat, hierarchical 
and location based routing. This classification is 
shown in Fig 1. 

 
Fig 1.Classification on routing techniques 

   
A. Flat Routing 
The first category of routing protocols are the 
multihop flat routing protocols. In flat networks each 
node typically plays the same role and sensor nodes 
collaborate together to perform the sensing task. Due 
to the large number of such nodes, it is not feasible to 
assign a global identifier to each node. This 
consideration has led to data centric routing, where 
the base station sends queries to certain regions and 
waits for data from the sensors located in the selected 
regions. Since data is being requested through 
queries, attribute-based naming is necessary to 
specify regions.  
1)    SPIN: Sensor Protocols for Information via 
negotiation that efficiently broadcast information 
among nodes. These Nodes which use the Spin 
protocol name their data called meta-data which will 
eliminate the redundant data throughout network. 
 
2)  Rumor Routing: Rumor routing is a logical 
compromise between query flooding and event 
flooding app schemes. Rumor routing is an efficient 
protocol if the number of queries is between the two 
intersection points of the curve of rumor routing with 
those of query flooding and event flooding. 
 
3)  Directed Diffusion: Directed diffusion is a data-
centric routing protocol for sensor query 
dissemination and processing. It meets the main 
requirements of WSNs such as energy efficiency, 
scalability, and robustness. 
 
B. Hierarchical Routing 
It saves total energy consumption of wireless sensor 
network. In this routing, clusters created and as head 
node is assigned to each cluster. The head nodes are 
the leaders of their groups having responsibilities to 
collect and aggregate data from their respective 
clusters and forwarded the aggregated data to the base 
station. This aggregation of data will greatly reduce 
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the energy consumption in the network that will lead 
to increase the lifetime of sensor network. The main 
idea of developing cluster-based routing protocols is 
to reduce the network traffic towards the sink.  
.  The cluster based protocols exhibit better energy 
consumption and performance when compared to flat 
network topologies. 
1) LEACH: Sensor nodes dynamically form cluster. 
When a cluster is formed, a sensor node in the cluster 
randomly selects the cluster head. All cluster head 
transfer the collected information to the sink node. 
 
2) PEGASIS: Power Efficient Gathering In 
Sensor Information System is an enhancement over 
LEACH and it is near optimal chain based protocol. It 
will focus the extend of life time of network by 
communicate with its closest neighbor. It will avoid 
cluster formation and use only one node to 
communicate with base station instead of with 
multiple nodes. 
 
3)  HEED:  Hybrid Energy Efficient 
Distributed in this   protocol cluster head formation is 
based on node proximity to its neighbor and its 
residual energy. 
 
C. Location Based Routing 
In this kind of routing, sensor nodes are addressed by 
means of their locations. The distance between 
neighboring nodes can be estimated on the basis of 
incoming signal strengths. Relative coordinates of 
neighboring nodes can be obtained by exchanging 
such information between neighbors. Alternatively 
the location of nodes may be available directly by 
communicating with a satellite using global 
positioning system (GPS), if nodes are equipped with 
a small low power GPS receiver. To save energy, 
some location based schemes demand that nodes 
should go to sleep if there is no activity. 
1)  Span: It is a routing protocol also primarily 
proposed for MANETs, but can be applied to WSNs 
as its goal is to reduce energy consumption of the 
nodes. 
 
2)  GEAR: Geographic and Energy-Aware Routing is 
an energy-efficient routing protocol proposed for 
routing queries to target regions in a sensor field, In 
GEAR, the sensors are supposed to have localization 
hardware equipped, for example, a GPS unit or a 
localization system  so that they know their current 
positions. 
 
3)  GAF: Geographic Adaptive Fidelity is an 
energy-aware routing protocol primarily proposed for 
MANETs, but can also be used for WSNs because it 
favors energy conservation. 
 
IV. ROUTING PROTOCOLS BASED 

OPROTOCOL OPERATION 
 

In this section, we review routing protocols that 
different routing functionality. 
 
A.   Multipath Routing Protocols 
       This type of routing protocols uses multiple paths 
instead of a single path in order to enhance network 
performance. 
B.   Query Based Routing Protocols 
      In this type of routing protocols destination nodes 
propagate a query for data (sensing task) from a node 
through the network and a node with this data sends 
the data that matches the query back to the node 
initiated the query. 
 
C. Negotiation Based Routing Protocols  
     These protocols use high-level data descriptors in 
order to eliminate redundant data transmission 
through negotiation. Communication decisions are 
also made based on resources available to them. 
D. Quality of Service Bases Routing Protocols 
In QoS- based routing protocols, the network has to 
balance between energy consumption and data 
quality. In particular the network has to satisfy certain 
QoS metrics (delay, energy, bandwidth etc.) when 
delivering data to the base station. 
 
V. CLASSIFICATION AND COMPARISON 

OF ROUTING PROTOCOLS IN WSN 
 
           TABLE I.  Comparison of Routing Protocols  

 
 
CONCLUSION 

   
    WSN is most emerging technology which can be  
employed in wide spectrum of application in both 
civilian and military scenarios .This paper survey 
several different routing strategies for wireless sensor 
network. One of the major issues in the design of 
routing protocol for WSN is energy efficiency due to 
limited energy resources of sensors. Therefore 
routing protocols designed for WSN should be energy 
efficient as possible to prolong the lifetime of 
individual sensors.  
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