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Abstract— A wireless sensor network (WSN) consists of a
large number of sensor nodes which are deployed over the
geographical area. Sensor nodes monitors surrounding
environmental phenomenon, processes this data obtained and
forward this data towards a base station located on the
periphery of the sensor network. Each node in the network is
equipped with a battery, but it is almost very difficult to change
or recharge batteries. Hence in order to maximize lifetime of the
network the energy consumed by the node should be minimized.
The existing scheme uses Power-Aware Relay Selection
(PARS) strategies to maximize the network lifetime. The PARS
minimizes the overall transmit power and helps to select the best
relay among all the relays such that the selected relay can extend
lifetime of the network. However the relaying in the existing
scheme is static which may give rise to usage of large number of
relay nodes, which leads to larger power consumption in the
overall network. Hence this project work proposes Relative
Power Adaptable Distance Aware Routing for the less energy
consumption. The relay in the proposed scheme is mobile
whereas the user and Base station is assumed to be static.
Therefore the energy consumption for each node and also the
number of relay nodes gets decreased because of using mobile
relay nodes and hence the network lifetime gets enhanced. But
most of the energy is consumed when the radios are on, waiting
for an arrival to occur. However, the relay in this scheme will be
in active state every time even it does not receive any message
from the source. We are interested in minimizing the delay and
maximizing the lifetime of wireless sensor networks. Therefore
we compare one more concept as considering mobile relay as
doze nodes to reduce the energy consumption in order to
maximize the network lifetime. Performance metrics like delay,
throughput, packet loss, and energy consumption have been
compared between existing and the proposed schemes.

Index Terms—BS, RS ,MS, PARS, Wireless Sensor Network

wireless sensor networks was originally motivated by military
applications. However, wireless sensor networks are now
used in many civilian application areas. A WSN consists of a
set of sensors that are interconnected by a communication
network. The sensors are deeply embedded devices that are
integrated with a physical environment and capable of
acquiring signals, processing the signals, communicating and
performing simple computation tasks.
Each sensor network node has several parts such as a radio
transceiver, a microcontroller, an electronic circuit for
interfacing with the sensors and an energy source. The
efficient usage of energy is a critical issue in wireless sensor
networks. There are many causes which lead to depletion of
wireless sensor batteries which ultimately leads to failure of
the network. When the distance between the base station and
sink is larger than the transmission range means sensor node
cannot send data directly to the sink then there is need for
relay node placement. Originally, relay station is introduced
in the next generation network due to enhancing network
coverage and improving boundary capacity. But the energy
consumption in relay system is still severe. The
energy-efficiency problem in the relay system is more
complex comparing with the network without RSs, and it
becomes a focus of the current research.
Recent work showed that the energy consumption of WSNs
can be significantly reduced by using the mobility of nodes.
This paper proposes a new sensing model, the “mobile relay
node” sensing model, where nodes that transmit data are
physically detached from nodes that collect data. More
specifically, relay nodes that roam around the area receive
data from fixed sensors and transmit them to sink. In this
paper, we use doze mobile relay nodes to reduce the total
energy consumption of data intensive wireless sensor
networks. Different from mobile base station or data mules or
mobile relays, doze mobile relays do not always active;
instead, they go to sleeping mode, while there is no noticeable
change in the signal level.

I. INTRODUCTION
WIRELESS sensor networks (WSNs) are an important
technology that can enhance our capability of monitoring and
interacting with the physical world. The development of
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II. RELATED WORK
In [1,2] joint sub channel and power allocation problems were
studied in OFDMA relay cellular networks where RSs can
perform network coding with downlink as well as uplink
sessions of an MS. However, they did not consider a practical
duplexing scheme for the transmission of data where the
network coding is applied. Network coding is a simple
extension of routing that allows for any node in the network to
perform operations on its received data before it transmits any
data. It is an elegant technique introduced to improve network
throughput and performance [3],[4],[5], [6].The practical
XOR coding scheme [7] demonstrates throughput
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enhancement in 802.11 networks uses a single common
frequency.
A mobile base station moves around the network and
collects data from the nodes. All nodes are always performing
multiple hop transmissions to the base station, and the aim is
to rotate which nodes are nearer to the base station in order to
balance the transmission load [8], [9], [10]. In other work,
nodes only transmit to the base station when it is close to
them. The goal is to calculate a mobility path to collect data
from visited nodes previous to those nodes suffer buffer
overflows [11], [12], [13], [14].
Data mules are similar as mobile base stations [15], [16],
[17]. They collect data from the nodes and deliver it to the
sink. In [18], the data mule visits all the sources to pick up
data, transports data over few distance, and then send it to the
static base station through the network. The aim is to find a
movement path that minimizes both communication and
mobility energy conservation .Similar to mobile base stations,
data mules produces more delays since sensors have to wait
for a mule to pass by priory starting their transmission.
The network consists of mobile relay nodes together with
static base station and data sources. Normally relay nodes
transport data. Mobile relay nodes are same as static relay
node but mobile relay node move to different locations to
decrease the transmission costs. Hence in our work we use the
mobile relay in this work. In [22], if the movement is
beneficial then only the mobile nodes move, but only the
position assumed is the midpoint of neighbors. Many papers
have considered the use of mobile relays to alleviate the
problem that nodes nearer to a base station tend to quickly
deplete their energy [20, 21,22].

A. POWER AWARE RELAY SELECTION
ALGORITHM
In a typical network, the route of a packet will be
determined by calculating which path is either fastest, or has
the least amount of hops. This may mean that some nodes in
the network get far more usage than others. If nodes have a
limited power supply, such as laptop, extreme usage could
quickly drain the battery. A temporary mobile network, such
as an ad hoc network, would benefit from Power Aware
Routing. When you can adjust the transmission power of
nodes, hop count may be replaced by consumption metrics .A
node sends out a control message at a set power. Other nodes
can determine the distance of the sending node based on the
strength of the signal. Messages will typically be sent through
a series of „shortest hops‟ until it reaches its destination. This
is done to minimize the energy expended by any single node.
This method helps to find the most power efficient path of
transmission.
The receiver power on a subcarrier for supporting b bits per
symbol is given as
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III. EXISTING METHOD
All the sensors are static and then the network is
considered as static network. The Base station forwards
the data to the user through relay
In this work, a static network contains single base station
with two relay station and number of users. Relays station
operates on unidirectional routing and Xor network coding
concept is applied to relay station.
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Xor network coding is performed
r 1 in the relay. The packet
from the base station is received by the relay station and
performs Xor operation and then it forwards to the particular
user. Therefore decode and forward method is applied in relay
station. The total energy utilized by a relay in a network and
the delay performance is calculated.

IV. PROPOSED METHOD
Here we proposed two methods 1.Network consist of mobile
relay and implementing in Relative power adaptable and
distance aware routing algorithm. 2. similar to the method 1
But here we consider mobile relay as doze node.
Fig.1.Network Coding Process in RS

Here low-cost disposable mobile relays to reduce the
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total energy consumption of data intensive WSNs. Not like
mobile base station or data mules, mobile relays do not send
data; instead, they move to various locations and then remain
stationary to forward data along the paths from the sources to
the base station. In mobile nodes decide to move only when
moving is beneficial.

Let as take the relay node as i. Then the mobility of
the relay is calculated as below
Mobility of relay (i) = Avg velocity (i) +
[pause time(i) * d(i) ]
The relative power can be calculated as
Pr(i) =

1
* M (i) * BCST (i) * TX ) 
2 * pi

RX
( Idlepower
) *TX
pausetime
3 *10^8
Whereas
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Tx is the transmitted power of the ith relay
Rx is the received power of the ith relay
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Fig .2.Static Relay Vs Mobile Relay

Figure 2 shows a sample network, where the use of mobile
nodes as relays can significantly improve the lifetime of the
network. Suppose that the network is composed of two
components which are connected via two sensor nodes A and
B. Assume that these are the critical bottleneck nodes in the
network and the lifetime of these two nodes is T, while other
sensors have lifetime much longer than T. If we have one
mobile node with the same transmission range and reception
range as the sensor nodes, then the network lifetime can be at
least doubled. A simple algorithm for this would be for the
mobile node to shuttle between node A and node B and inherit
the responsibilities of the node with which it is co-located. It
is clear that with an appropriate shuttling schedule, the
network lifetime can be doubled to 2T. We assume here that
the energy resource at the mobile node is far greater than that
of any of the sensing nodes.

A. FIRST METHOD
The network consists of single base station along with one
mobile relay nodes and number of users. Relay can be
connected to two nodes. Based on the mobility relay is
selected. Consider two relay namely A and B. If the mobility
of relay A is lesser than the mobility of relay B. Then the
relay A is selected. Receive and forward method is used and
bidirectional routing is applied.
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Tx (n) * IE
A* y
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Whereas IE is the ideal energy of the node
Tx(n) is the transmitted power of the node
Rx (n) is the received power of the node
The relative power is the total amount of energy used by the
relay in the network. The delay is equal to the sum of
transmission delay and relay assigning time. Both the
parameters are calculated by using formula.
B.SECOND METHOD
In the previous work, they use low- cost disposable mobile
relay to reduce the total energy consumption of data-intensive
WSNs. Different from mobile base stations and data mules,
mobile relays do not transport data; instead, they move to
different locations and then remains stationary to forward data
along the path from source to the base stations. Thus, the
communication delay significantly reduced compared with
using mobile sinks or data mules.
Moreover, each mobile performs single relocation unlike
other approaches which requires repeated relocations. But it
always being active and forwards the data from source node to
the base station, even when the function of mobile relay is
unnecessary. It consumes more power, when the mobile relay
is always being active and forwards the data.

Therefore, we use doze mobile relay nodes to reduce the
total energy consumption of data-intensiveWSNs. Different
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from existing technology, doze mobile relays do not always
being active; instead, they goes to sleeping mode, until the
noticeable variation in the data rate from the source nodes.
Thus, the power consumption significantly reduced compared
with using low-cost disposable mobile relay. Moreover, it
consumes the energy only, when the mobile relay is in the
active mode.
The doze mobile relay node does not always actively
forward the data from source node to base station. It simply
listen the value of the data collected from the source node. If
the data rate varies, it become active and forward the data
from source node to base station, otherwise it remains
sleeping state.
The energy consumed by a relay for moving a distance d is
modeled as
Mobility of relay = k*d
The value of the parameter k depends on the speed of the
node. In general, there is an optimal speed at which k is
lowest. In detail the variation of the energy consumption with
respect to the speed of the mote. When the node is running at
optimal speed, k = 2.
Total energy consumed by relay in the network is given as
E = {TX * [M-I/2 ] * (R/2)+ [ RX*d^2)] }
Whereas
M is the mobility of the relay node.
TX is the transmitted power of the node
RX is the received power of the node.
R is the range of coverage.
D is the distance between two nodes.
I is the initial velocity at the time
of transmission.

Fig.3.Comparison Graph for Energy

From the figure 3 it is shown that the energy utilized by static
relay is more than the energy utilized by mobile relay.
However the relaying in the existing scheme is static which
may give rise to usage of large number of relay nodes, which
leads to larger power consumption in the overall network. The
relay in the proposed scheme is mobile whereas the user and
Base station is assumed to be static. Therefore the energy
consumption for each node .In order to reduce further energy
consumption of the relay we considered mobile relay as doze
node. From the graph it is clearly seen doze node consumes
less energy.

V. SIMULATION
We carried out simulations on 100 randomly
generated initial topologies, each of which has 100
nodes placed uniformly at random within a 150 m by
150 m area.r1 represents the proposed system and r2
represents the existing system.

Fig.4.Comparison Graph for Energy

From the figure 4 it is shown that the delay formed by static
relay is more than the delay formed by mobile relay. Since
network coding and static relay in the existing method creates
more delay.
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VI. CONCLUSION
Each sensor node in wireless network is equipped with limited
battery supplied energy and this determines how long the
node in sensor network is alive. By using proposed Relative
Power Adaptable Distance Aware Routing the energy
consumed by the nodes in the network is less. This is achieved
by deploying the mobile relay as doze node in the network.
Hence relay node will always be in sleeping state and it
changes to active state only there is noticeable change in
signal level and it again goes to the sleeping state after
sending message. Hence energy consumed by the relay node
decreases thereby the network lifetime and throughput gets
increased and in the meantime the smaller delay is achieved
thereby transmitting messages between sender and receiver in
the shorter time.
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