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Abstract: Sensor nodes normally very small and powered with In a sensor network, data compression tgltigcoupled
irreplaceable batteries: efficient use of energy is paramount and  to the needs of a sensing task and hence applicsgimantics.
one of the most challenging tasks in designing wireless sensor  Data compression technique introduces the noveh ide
networks. The main aim of this paper is to improve life of  jmqr6ving life time of network using correlation dn
network, using efficient data Compression technique for data compression technique by suitable data coding ihgor

transmission from sour ce node to destination (sink node). If any Huff lqorith In thi . h o
node is having energy less than minimum, that node is not (Huffman algorithm). In this project we have propdsa

considered in communication path then alternate path is created ~ Huffman coding based data compression techniquettfer
by routing algorithm AODV. So by using Huffman lossess data ~ S€nsor network. We have shown that network lifetdae be
compression node energy is saved automatically network lifetime  significantly being improved using this techniqueesser data

isimproved. results in better packet delivery ratio and low diitor rate.
This technique can be further improved by integgatwith
1. INTRODUCTION data aggregation mechanisms.

The primary objective of the work is to suggest a
A wireless sensor node (or simply sensor nodejuitable data compression scheme for target trgckind
consists of sensing, computing, communication,&in, and  transmitting the information about the target. Asoant of
power components. These components are integrated 0 data to be transferred is very less, design shpuigose
single or multiple boards, and packaged in a febicinches.  efficient energy saving lossless data compressichriique

With state-of-the-art, low-power circuit and netkimg  ysing Huffman coding to improve network life.
technologies, a sensor node powered by 2 AA batteran

last for up to three years with a 1% low duty cyelerking 2. METHODOLOGY

mode. A WSN usually consists of tens to thousarfdsuoh

nodes that communicate through wireless channels fop 1 Topology Extraction

information sharing and cooperative processing.eifthe In case of a sensor network amount of packet length
initial deployment (typically ad hoc), sensor nodese  would always be minimum, eliminating the need fattéry
responsible for self-organizing an appropriate ©ekw |ife and node fail issues. This can be use fullniproving
infrastructure, often with multi-hop connections teen  network life time by using efficient energy savingsless data
sensor nodes. The onboard sensors then start towjlec compression technique with Huffman coding algorithm

acoustic, seismic, infrared or magnetic informatdwout Further this can be improved by integrating thigshwilata
the environment, using either continuous or eventved  aggregation mechanism.
working modes.Commercially available sensors now include Topology extraction represents a key issue in

thermal, acoustic/ultrasound, and seismic sensoeggnetic  wjreless sensor network .Most of the case; sensdes are
and electromagnetic sensors, optical transduckesnical and deployed in an ad hoc manner and are no prior keuye of
biological transducers, accelerometers, solar tadia |ocation. It is the node responsibility to identtfyem in some
detectors, photo synthetically active radiationedtdrs, and specific manner and manage communication. One way
barometric pressure detectors These sensors caseklein a achieve least erroneous predictive sensor netwsrktoi
broad range of applications, including acoustic gr@,  consider the network organized as ad hoc whereoserse
motion tracking, vibration detection, and enviromia |ocated in specific manner. By using Correlatioeythwill
sensing. exchange Hello packets so as to get informationngntbem.
The above technologies, along with advanced panBagi Using lossless data compression method by Huffnuating
techniques, have made it possible to integrate irS®ns data transmission takes place. Packet length isceetinodes

computing, communication, and power components &to battery life is saved for every transmission. Netife time
miniaturized sensor node. is improved.
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2.2 Setup Phase

Setup Phaserepresents Initial step after
deployment. It has a dual purpose. The first ixohange
Hello packet. The second is to create a path paakdtby
sending RREQ from Source Node to the Sink througive
nodes calling a function send. After this path tosBRREP is
sent from Sink to Source node in the same patbaliing a
function Handle message. If any node is having battery
level and same RREQ, that node is dropped fronpéaiie. The
path is followed by compressing the data using afi
coding and data transmission takes place.

Infrastructure in ad-hoc manner. In that infrasiioe,
position of the sink is also crucial in terms ofesgy
conservation and performance.

2.3 Energy consideration

During creation of an infrastructure, the proceksaiting
up the routes is greatly influenced by energy atersition
.Since the transmission power of a wireless radio
proportional to distance squared or even highererorich
presence of obstacles, multi-hop routing will cansuless
energy than direct communication. However,
routing introduces significant overhead for topglog
management and medium access control. Direct utould
perform well enough if all nodes were very closehe sink.
Most of the time sensors are scattered randomly anearea
of interest and multi-hop routing becomes unavdiglab

2.4 Node capabilities.

In a sensor network, different functionalities cée
associated with the sensor nodes. In earlier waksensor
nodes are assumed to be homogenous, having eqaditya
in terms of computation, communication and battéfy.
However, depending on the application a node can
dedicated to a particular special function suchrelating,
sensing and transmitting the data. Since engaginthese
functionalities at the same time on a node quiddgins the
battery life (energy) of that node.

2.5 Data Gathering

Since sensor nodes might generate significadundant
data, similar packets from multiple nodes can lgregated so
that number of transmission would be reduced.

multp-ho

of physical processes for a number of reasons {fumiform

node placement of sensor in space, faulty sensor, hagket loss

rates, etc).So a straightforward interpretatiothefreal sensor
net readings as a “database” may not be a reliable
representation of the real world.

b. Loss less data compression: This compression was done
by Huffman coding; all the codes of the encoded dat of
different sizes (not fixed length). Therefore itvisry difficult
for the decoder to know that it has reached theHasof a
code and only way for it to know is by followingettpaths of
the up-side down tree and coming to an end ofrie (of the
branch).Thus if the encoded data is corrupted waittitional
bits added or bits missing, then whatever thateisoded will
be wrong values and the final data display wilgbebage.

3. SYSTEM DESIGN

This work proposes a wireless sensor network where

each node can senses information of neighboringesdxy
iexchanging Hello packets. System is designed tcergém
information from a node which has information ar@hsmits
it to sink seeking information through a seriesiofles which
defines minimum path, save battery life, so thatvoek life is
improved This can be achieved by lossless datgpoession
technique using Huffman coding.

Design Steps
Sensor node wants to send data packet to sink node

with data compression

Algorithm: Node has information or Data packet

Sep 1@ Select a Sensor nodes first i.e. make Sensor node

active=1 which are selected.

Sep 2: Set up a Sink Node equate to 0.

Sep3: Find a Route by using AODV routing protocol inghi
bHello packets are exchanged by sending Source R&UEQ

to the Sink Node. If the path is created Sink Nseleds RREP

in the same path .By exchanging Hello packet (Catioa)

they are having information about their neighbors.

Sep 4: The Sensor Nodes senses the data.

Sep 5: Data Compression is done by Huffman coding.

Sep 6: In the Physical layer data packet transmissiomgak

place.

Sep 7: If any Sensor node is having Energy less than

Data gathering is the combination of data fromminimum (Threshold) then Calculate the battery éifed drop

different sources by using function such as Cotimta
(eliminating duplicates). Some of these functioren doe
performed either partially or fully in each sensayde by
allowing sensor nodes to compress the data.

There are some limitations which are given below

a. Misrepresentation of data: In sensor net environment, it is

impossible to gather all the relevant data. The sjuajly
observable word consists of a set of continuousipimena in
both time and space, so the set of relevant ddtapsinciple
infinite. Sensing technologies acquire samples bysjtal
phenomena at discrete points in time and space,dbta
acquired by the sensor net is unlikely to be a candgample

the Node, by passing Sensor node, again find route.
Sep 8: If the Sensor nodes having energy larger than
minimum forward the data packet and find the bgitliée.
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3. IMPLEMENTATION
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Figure 4.1 :A host’s Internal Structure

The nodes use lower 3 layers along with applicatarers
where the physical layer represents the channehoiyp
through which the data transmission takes place.
Mac layer — Media access control (store and fodwhe data
packets). Routing layer- To route the data packet.
Application layer- The major part of our Was related to
application layer,in order to achieve the mentionbgkctives
we are using network simulator called OMNeT ++. Wieger
a object is created, an initialization method ikech Here the
node which are active needs to send the data attteahodes
which are active are assigned as source=1 and dteis
sending or generating the data.
The handle MSG initiates from the application layeitially
sink is zero. The data is sent from current nodsirié node
After this application burst is generated to breadt and the
data will be forwarded to the routing layer to gete the
route. It sends the data if the route exist othisevit should
create RREQ Message is generated.Ilt will call thadie
RREQ function, it will check if this node alreadyopess this
request otherwise it will forward to destinatioh generates
RREP packet in the same path when RREP is recdiwei
start sending data, for sending a data it will ealinction gen
data message, inside this function we need to ocesspthe
data, calling main functions of Huffman.After thechange of
Hello packet, once the route is created. Dataisizereduced
from its actual size and this data is transmitted tihe
destination because of this the node will be ablserve for
longer time in network without any loss, until thetwork life
time process.As a result it will improve the netlwbfe time.

5.RESULTS

5.1 Output Frame

Fig shows deployment of Sensor nodes in padidigid
where we want to gather the data regarding like Jezature,
Intensity and Humidity.

Figure lMaln output Screen Showmg Menu antialhnatlon of N/W

5.2 Simulation Window

F|gure52 ExchanglngHellopackets )

Fig shows AODV protocol's RREQ and RREP ie. Craatin
path or Route. From this fig we can identify actiseurce
Nodes and type of Sensor node selected i.e. Types1
Temperature

Type=2 as Intensity

Type=3 as Humidity

5.3 Actual length and compr essed length of
Data

[ Turbo C+= IDE

»
c : 1iirslt
d : 11Brslt 118
ACTUAL LEM

GTH=144
JCOMPRESSED LENGTH=17_

Figure 5.3: shows Actual length and compressed thefig shows Actual
length and compressed length of data after runHinf§man main function

5.4 Network life Time
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i)

Fgure 5.4: Network Life Time A

Fig shows after network processing what is the [iime of
network by using Data Compression technique.

Wireless Sensor

6. CONCLUSION

Network technology offers significa

potential in numerous application domains. Given diverse
nature of these domains, it is essential that W&i®rm in a
reliable and robust fashion. There are significamtount of
technical challenges and design issues those nmedse
addressed in the design of WSN. One of the modicdif
design issue is to keep the data rate low so saue energy in

transmission.

In this paper we have proposed anhurf
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coding based data compression technique for thesosen [16l.

network. We have shown that network lifetime can be [17]. QOS and energy aware routing for real-time traffiavireless sensor

significantly be improved using this technique atsb lesser
data results in better packet delivery ratio and lmt error

rate.

This technique can be further improved bygrdating

this with data aggregation mechanisms and effigiesan be
improved by other algorithms like LZW.(Limpel Ziv &ith)

The

work can be extended in future to include feilg

facilities.
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1) This work considered static sensor nodes but same
can be extended for dynamic moving nodes.

The technique can be further improved by
integrating this with data aggregation mechanisms.
Efficiency of Huff man coding can be improve by
using Huffman coding

with LZW algorithm .(LimpelZiv

Welch)
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