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Abstract- Sensor nodes are capable of performing several tasks such as computation, prepossessing and transmission of data. 
This entire task uses power source which is basically battery. ThusPower conservation becomes most important concept in 
wireless sensor network. In this paperI am presenting a power efficient technique ERPMT i.e. Efficient Power Management 
Technique. The power consumption of Wireless sensor network which is using Ad hoc On-Demand Distance Vector 
Routing (AODV) Algorithm is minimised along with the use of ERPMT.The ERPMT technique divides the sensor energy 
into two parts which individually use for received or self-generated data. The packets which are sending are forwarded in 
compressed form which further helps in less power utilisation. The result of simulation shows the comparison in the energy 
consumption of the network with and without using of energy efficient technique. The NS2 simulator is used for showing the 
result of simulation. 
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I. INTRODUCTION 
 
Over the last half a century, wireless sensor network 
have exponentially increased in computational power 
and at the same time reduced in both size and price.  
These rapid advancements led to a very fast market in 
which WSN would participate in more and more of 
our society’s daily activities.  In recent years, sensors 
are becoming so small and so cheap, that single-
purpose network with embedded sensors are almost 
practical from both economical and theoretical 
considerations.  Wireless sensor networks are 
beginning to become a reality, and thus some of the 
long overlooked limitations have become an 
important area of research.One of such limitation is 
energy resources provided to the sensors in the 
network. Architecturewith basic Components of 
Wireless Sensor Network is given in fig.1. Several 
Sensor nodes are distributed randomly in particular 
area for monitoring the conditions. The node collects 
the data, processes it and forwards it to the base 
station through one or many other nodes. As per the 
instructions the nodes collects the data for the user. 
The analog to digital conversion takes place within 
sensor node. It is assume that for receiving the data 
energy consumption is zero.   

 

 
Fig.1 Architecture and Basic Components of wireless Sensor 

Network 

Most of the researches are being develop in order to 
provide the energy efficient routing techniques and 
algorithm. Which help in minimum utilization of 
energy in the network.  All the sensors nodes in the 
network are equally important as it is essential that all 
nodes remain alive for long duration in order to 
increase the life time and coverage. The nodes which 
are in idle state are considered consuming same 
amount of energy as that of active node. Thus, power 
consumption becomes an important issue in WSNs. 
Various techniques and algorithms are proposed to 
minimize its energy consumption. This paper focuses 
on sleep scheduling technique which turns off the 
nodes which are in idle state to save energy. The 
sleep scheduling will work along with the ERPMT 
and a Compression technique in order to send the 
packets in compressed form and the network will 
consume minimum amount of energy.  
 
II. LITERATURE SURVEY 
 
The power consumption is divided into main three 
parts one is for transmitting data second for receiving 
the data third when nodes are idle. Energy depletion 
is mainly due to data reception and transmission. The 
studies have shown that radio consumes more power 
than required for computational purpose. There are 
many ways for data to be received or transmitted to 
end node. Single-hop transmission which is the 
simplest transmission technique which tries to 
communicate directly with the sink node, but this 
consumes higher power. Multi-hop transmission 
sends data by forwarding it to one of its adjacent 
nodes, which are more nearer to the sink node; the 
data propagate from the source node to the base 
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station from one node to another until it reaches the 
sink node. In this method, nodes closer to the sink 
must forward data received from other nodes as well 
as transmitting their own data to the sink base station. 
Thus their batteries drains quickly more than others, 
results network partitions due do blind areas. In 
cluster based transmission, nodes are grouped into 
clusters and one node which is act as the cluster head 
is responsible for sending data from other nodes to 
the base station. Routing mess ages from or to 
moving nodes is more difficult and challenging since 
route stability becomes an important optimization 
issue, in addition to energy, delays etc. The related 
event can be either dynamic or static de pending on 
the application. Many researches in the literature are 
developing new routing techniques in order to 
maximize the lifetime of sensor nodes. Hence, it is 
necessary to develop solutions that are energy 
efficient and low power consuming in order to 
increase life time of the network. 

 
III. IMPROVING  PERFORMANCE 
 
Many algorithmshave been developed in order to 
improve the life time of wireless sensor area network. 
Many of whichhas been power aware routing 
protocol or energy efficient algorithm for transferring 
data packets. Here we are trying to improve the 
performance of the AODV routing protocol with the 
help of efficient routing power management 
technique. Fig 2 shows the basic work flow of the 
proposed system. The comparison has to make in 
between the energy use of the network with simply 
using AODV algorithm and with using ERPMT. 
Maximum energy utilization can be minimized during 
the packet transmission. Thus A efficient and Power 
aware technique ERPMT is used at for packet 
transmission from node to node. The result of 
simulation can easily shows the performance of 
network with and without using the ERPMT 
technique. In Ad hoc On Demand Distance Vector 
routing algorithm a path is created only when a 
communication demands for it. That means if source 
want to send the packets to the destination then only a 
path is created from source to destination. All the 
nodes are listening to hello message. When a source 
wants to send packets it broadcast RREQ message. 
The nodes receiving this message checks for the 
destination sequence number. If it possesses sequence 
number greater that the destination or a path to 
destination then it reply back a RREP message and 
provides a path. The freshness of route is determined 
with help of destination sequence number. The 
uniqueness of the path is determined by destination 
sequence number. If any node fails to transfer data or 
there is failure in the path when it can be handle with 
the help of REER message. A RouteRequest carries 
the source identifier (SrcID), the destination identifier 
(DestID), the source sequence number (SrcSeqNum), 
the destination sequence number (DestSeqNum), the 

broadcast identifier (BcastID), and the time to live 
(TTL) field. DestSeqNum indicates the freshness of 
the route that is accepted by the source. When an 
intermediate node receives a RouteRequest, it either 
forwards it or prepares a RouteReply if it has a valid 
route to the destination. The validity of a route at the 
intermediate node is determined by comparing the 
sequence number at the intermediate node with the 
destination sequence number in the RouteRequest 
packet. If a RouteRequest is received multiple times, 
which is indicated by the BcastID-SrcID pair, the 
duplicate copies are discarded. All intermediate nodes 
having valid routes to the destination, or the 
destination node itself, are allowed to send 
RouteReply packets to the source. Every intermediate 
node, while forwarding a RouteRequest, enters the 
previous node address and it’sBcastID. A timer is 
used to delete this entry in case a RouteReply is not 
received before the timer expires. This helps in 
storing an active path at the intermediate node as 
AODV does not employ source routing of data 
packets. When a node receives a RouteReply packet, 
information about the previous node from which the 
packet was received is also stored in order to forward 
the data packet to this next node as the next hop 
toward the destination. Each node maintains a routing 
table that contains information about reaching 
destination nodes. Routing table size is minimized by 
only including next hop information, not the entire 
route to a destination node. Sequence numbers for 
both destination and source are used. The AODV 
basically provides the path with minimum hope count. 
Managing the sequence number is the key to efficient 
routing and route maintenance. 

 

 
Fig 2: Basic Work Flow 

 
A. Backbone creation 
A backbone is created in the network using 
Connection Dominating Set Algorithm. A fine grain 
sleep-scheduling technique is used as well. So that 
the nodes which are currently present in the network 
only consume energy for transmission and the other 
nodes which doesn’t included in backbone turn off 
their radios in order to save the energy. The sleep 
scheduling technique uses a small amount of energy 
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in order o turn of the radio. But it is far less as 
compare to the energy consumption of idle nodes. It 
is a fine grained sleep-scheduling technique in which 
the nodes which does not participate in any kind of 
propagation or data transmission turns of their radios. 
Thus energy can be saved at each node level. In the 
connection Dominating sets algorithm minimum size 
subset of vertices with the following property having 
each vertex is required to either be in the dominating 
set, or adjacent to some node in the dominating set.  
 
We focus on the on finding a connected dominating 
set of minimum size, where the graph induced by 
vertices in the dominating set is required to be 
connected as well. The nodes which are present in a 
CDS are called dominators, the others are called 
dominates. When a source node wants to deliver a 
packet to destination node, it first forwards this 
packet to its dominator and then along the CDS, the 
packet will be delivered to dominator neighbour of 
destination. Finally, this dominator neighbour 
forwards the packet to the destination node. Fault 
tolerance and routing flexibility are essential for 
routing since nodes in WSNs are prone to failures, 
can be mobile and can on off frequently. Thus, it is 
important to maintain a certain degree of redundancy 
in the network. 
 
B. Efficient Routing Power  Management  

Technique( ERPMT) 
The energy is distributed using the ERPMT technique. 
The distribution is made at each node level. It is 
basically approximation based technique. The 
distribution result in the less power consumption at 
node level. As we are dividing the node energy into 
two ratio one is for transferring the data which are 
self-generated and other is for the data gathered from 
other nodes. Further the data is compressed using a 
Compression algorithm RDC. The compressed data is 
transferred by utilizing the node energy into more 
appropriate ratios. Thus result in the minimized 
energy consumption. Suppose that we divided node 
energy into two ratios consider it as α and β. Each 
node has some initial energy. Let the initial energy of 
the node be Ie and the current energy of the node as Ic. 
Energy used by each node during data transmission 
considers it as Iu. The current energy of the node can 
be calculated as 

 
I = I − I ...................................................(1) 
I = intial energy −

energy used (I )............................................(2) 
 
The energy used (Id) in the equation (2) is amount of 
energy used for data transmission regarding with the 
distributed ratio. That means the energy consumed 
after dividing it into two ratios. The divide energy can 
be calculated by using equation(3) and(4). For this 
first we must know the number of self-generated 

packets by each node. Let p be the no of packets 
generated by each node. 
 
α = initial energy (I ) p⁄ ..........................(3) 
β = initial energy(I )−  α .........................(4) 

I =  α + β 
 
The node energy which becomes zero is removed 
from the network. Only those nodes which have node 
energy greater than zero can take part actively in the 
data transmission. When the number of packet 
generated is zero again that node removed from the 
backbone.  
 
1. Remote Differential Compression (RDC) 

Algorithm 
Remote differential compression (RDC), a 
compression algorithm, enables efficient 
synchronization of packet with a remote source by 
using compression techniques to minimize the 
amount of data sent between a source location and a 
destination location. Rather than the Normal 
compression algorithms that rely on some regularity 
in the data to be compressed, RDC breaks packets 
into chunks. The chunks not already present on the 
destination can be identified by the application 
transferring the data stream. If there are some data 
missing then the missing chunks can be transferred 
from the source location. The chunks are the small 
portions of data defined by certain cut points. Cut 
points are the locations in a data where RDC has 
determined boundary points between blocks (or 
chunks). The cut points for a particular file depend on 
the content and the parameters with which RDC is 
running. Thus the fundamental observation on which 
RDC resides is by dividing a file into chunks and 
determining what chunks are already present at the 
destination, a correct copy of a source file can be 
constructed at the destination. To accomplish this, it 
is only necessary to transfer those chunks not already 
present at the target location, and combine them in 
the proper order with those chunks that are already 
present at the destination. If many chunks of the 
source file are already present at the destination, this 
method can greatly reduce the amount of data that is 
required to be transferred compared to transferring 
the entire data from the source to destination. For 
creating chunks a FilterMax Algorithm is used. It has 
the property to identify the chunks points which are 
already transferred. The signature is used too identify 
between different cut points. There are zero or more 
signature chunks. Any method for determining chunk 
boundaries essentially produce correct behavior.it is 
possible that same data can be transferred many times 
to the same destination. Therefore it is necessary to 
find out which data is not copied. Thus we have to 
handle the redundancy in the network. A necessary 
consequence of this property is that the chunking 
method is required to be data dependent.  
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IV. PERFOMANCE EVALUATION 
 

The simulation result shows the comparison between 
the wireless sensors Network implemented using   
ERPMT method and without using ERPMT Method. 
The fig.3shows the nodes creation in the network. 
Fig.4 shows the data transmission without using 
ERPMT method, whereas fig.5 shows thedata 
transmission using the ERPMT Method. 

 

 
Fig.3 Node Creation in Wireless Sensor network 

 

 
Fig.4 Data Transmission in WSN without using ERPMT 

method 
 

 
Fig. 5 Data Transmission in WSN using ERPMT Method 

The graph in Fig. 6 shows the energy remaining in 
the network without using ERPMT method. It 
represents energy in joules in the network against 
simulation time. 

 
Fig.6 Energy Remaining in the network without ERPMT 

 
Fig.7shows the graph of energy in the Network using 
ERPMT. As we can see from fig 6 and Fig 7 it is 
clear that the energy remaining in the Network 
implemented using ERPMT is more as compare to 
the the energy in the Network without Using ERPMT. 
 

 
Fig. 7 Energy Remaining in the Network using ERPMT 

 
CONCLUSIONS  
 
WSNs require energy-efficient and power aware 
communication to be able to work for a long period 
of time without human maintenance. We present 
Energy Efficient Power Management (ERPMT) in 
combination withRemote Differential Compression 
algorithm (RDC) method to increase the lifetime of 
wireless sensor networks. Ii is clear from the 
simulation result the energy consumption of networt 
without using ERPMT is less as compared with the 
proposed system.  
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The  Energy  Efficient,  Power  Aware  Routing 
significantly  increased  packet  delivery  ratio, 
decreasing  end-  to-end  delays  for  the  data  
packets, decrease the cost of communication, lower 
network load, supporting reliability and decreasing 
power consumption resulting in the increasedlife time 
and coverage. 
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