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Energy Efficient Protocols for Wireless Sensors
Network

Awan Dhawan

Abstract:- In wireless sensors networks (WSN), huge number of ==
nodes are deployed randomly in area for analysing the
environment conditions at that time like temperature, light,
earthquake, humidity, sound etc. & transmit their sensed or
measured data to sink nodes by means of multi hopping data
transmission process. The sensor nodes relay on limited battery
life where as sink nodes are always rich power because they are
connected at back end network. During the data transmission,
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the sensor nodes which are closer to sink nodes use up their Baeald sunellinie 3
energy earlier than the nodes which are away because they relay Ml
more data packets. It means some sensor nodes are burn out and -

some are alive. This cause to energy imbalance in between the ,!

sensor nodes, and leads to connectivity holes and coverage holes,
and finally there is whole network failure.

Keywords. - Wireless sensor networks, Clustering, Simulation for
WSN.
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A wireless sensor network (WSN) consist of spatially - i

Smar Faciones
distributed autonomous sensors to monitor physioal

environmental condition, such as temperature, light

earthquake, humidity, sound etc and cooperativagstheir Fig. 1.1 Architecture of WSN

data through a network to a main location. The mode o characteristics of WSN

networks are bi-directional, also enabling contsblsensor The main characteristics of a WSN include:
activity. The development of wireless sensor neksoras «  Power consumption constrains for nodes using
motivated by military applications such as batdfi batteries or energy harvesting

surveillance. Today such networks are used in many
industrial and consumer applications, such as tnidilis
process monitoring and control, machine health tooinig

and so on. The wireless sensor network consisiargé no

of resource constrained wireless sensor nodes vetnehble

to take various environmental measurement i.et kglind,
humidity etc. Each such sensor network node hasalp

e Ability to cope with node failure

e Mobility of nodes

e Communication failures

e Heterogeneity of nodes

«  Scalability to large scale of development

e Ability to with stand harsh environmental condition

several parts: a radio transceiver with an inteamaénna or *+ Easeofuse

connection to an external antenna, a microcontiobe *  Self- organizing capabilities

electronic circuit for interfacing with the sensaasd an « Short-range broadcast communication and multi
energy source, usually a battery or an embedded fur hop routing

energy harvesting. The cost of sensor nodes islaslyi * Dense development and corporative effort of
variable, ranging from a few to hundreds of dollars sensor nodes

depending on complexity of the individual sensodem e Frequently changing topology due to fading and
Size and cost constraints on sensor nodes result in node failures.

corresponding constraints on resources such asgyener ¢ Limitations in energy transmit power, memory and
memory, computational speed and communication computing power.

bandwidth. B. Applicationsin WSN

WSNs use in the number of real world applicatioom® of
the typical applications are as follows:
Area Monitoring: Area monitoring is a common application
of WSNs. In area monitoring, the WSN is deploye@roa
region where some phenomenon is to be monitored. A
military example is the use of sensors detects gnem
intrusion; a civilian example is the geo-fencinggefs or oil
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WNSs to earth science research. This includes rmgnsSensor networks have been used for a variety dicappns
volcanoes, oceans, glaciers, forests etc. Sombeeofriajor one such being spatio-temporal sampling of an enuent.
areas are listed below. It has been previously brought out that such kirfd o
Air Quality Monitoring: The degree of pollution in the air sampling is analogous to foraging activities of$eeaking
has to be measured frequently in order to safegpaogle that analogy further, we present a tailored, exaendigital
and the environment from any kind of damages duaito hormone model (EDHM) that succinctly captures thles
pollution. In dangerous surrounding, real time g of required for spatio-temporal sampling, in a thdosdt
harmful gases is a concerning process becausedhther framework. This model defines the rules for collation
can change with severe consequences in an immediamong mobile nodes for sampling a region in spaw a
manner. Fortunately, wireless sensor networks Hazen time, in an energy efficient manner. We furtherkdad the
launched to produce specific solutions for people. conditions under which our model will serve its pose of

* Interior monitoring being energy efficient and also see how a spatipteal
Observing the gas levels at vulnerable areas ndéleels signal can be reconstructed using this method.
usages of high-end, sophisticated equipment, capabl A. Foraging Activitiesof Honey Bee
satisfy industrial regulations. Wireless internabnitoring Honey bees have been found to focus their foraging
solutions facilitate keep on large areas as we#trasire the activities around more profitable nectar sources. A
precise gas concentration degree. collaborative effort of several bees maintainseady flow

«  Exterior monitoring of food supply in the bee hive. It has been vatifieat the
External air quality monitoring need the use ofgmse foraging activities emergent at the colony levelcwc
wireless sensors, rain and wind resistant solug®nvell as Without any central leadership or a global rulee Tverall
energy reaping method to assure extensive libesty nectar source election process can be understodd wi

machine that will likely have tough access. respect to the behavior of individual bees. Théofahg
steps are used for the collaboration of honey (Bétoney
. RELETED WORK bees are divided into employed and unemployed

A novel computational model for self-organizatioasafirst forager.(2)The employed forager will communicate by

proposed by Turing as Turing’s reaction-diffusiorodal. pgrforming a waggle dance to share the knowledge_xli(g,
This model was mathematically supported and exgtiad. distance, and route) about the foc_)d source witheroth
Later, cellular automata-(CA-) based model for _Sel_bees.(s)L_Jnemployed forag_er observing the dangednas
organization was developed by Gutowitz. The CA-Has¢OPPOrtunity to lbecome wgll informed about the vasiood
model was further modified by Leach and Taffoli fo/SOUrces exploited by their coIony.(4)B§sed on thseoved
incorporating nonlinearity. In fact, the DHM for Ike dancc_a, the unemployed forager decu_jes whether dd st
organization has been proposed as a potential mischa foraging that particular source or to wait for atdances. It

for development and differentiation in artificidfiel systems. _has bee_n deducgd that t.he decision ?O forage exltats the
Swarm robotics is a very active research area aaml Imformatlon received during a small time frame asdsuch

does not involve an accumulation of knowledge over
successive dances by different bees. To implembkat t
above steps in mobile robots, for sensing signalain
collaborative fashion, we considered the following
assumptions and framed rules based on these assnspt

proposed many approaches. It showed that a set
autonomous agents can use pheromone to form ititeyes
and complex global behaviors and exhibit swarmin
behaviors. The concept of biological hormones psego
one of the earliest attempts to build systems @ahatrobust, )
flexible, and have the capability to self-organiZbée ADS B. Assumptions

(autonomous decentralized systems) technology leas b (Al)The state of mobi_le robots_ s classified a sty isten,
applied to industrial problems and has the progertif on- and Move. The state information of nodes is reprieskeby

line expansion, on-line maintenance, and faultréolee. a variable . In the probe state the node takes leamyd

This attracted researchers to build ADS. Hormorspimed environmental data through its sensors and comilip

DHM (digital hormone model) extends Turning’s réant transmits hormones. In t.he Lls.ten state, a nodgstuff its
diffusion model by considering not only the intepl sensors and listens to its neighbors for possiblenbne

between reactions and diffusions, but also the oetw transmissions. The Move state captures the locomaif

topological structure around each robot, the l&=isory thebnor(]jehfrom an f|n|t|al coordlcr;.ate to fa final (@tf) r(ejfers
and actuator states, and the movements of individuets. to Otl, the .set 0 sensc()jr res Ings , Trom senbcno € atb
Ant colony, schooling fish, and nectar source g&achy sampling instance and the remaining battery batt,

honey bees are examples of biological self-orgdioiza where(AI_3)AI_I rob_o_ts _have sho_rt range  wireless
systems. A simulation of task allocation in the tinabot communication facility (either RF or infrared) andn talk

system using DHM for optimizing the cost of robgstem to robots that are in proximity.(A4) denotes therrhone

is proposed by Li et al. Conservation and effecpivelong thatr:s_ transrr?itted frolm a prob_in_g noﬁe o ac:li_'stgmof:;
lifetime of WSN are established by hormone-base Eachis a three tuple containing the coordinatest

distributed clustering algorithm. Inspired from &mlocrine transmltu?]g nodedas wel! as thﬁ sF()ensbor I’ei(.jln@)\gé
systems, a tracking strategy is devised for Hormoi@SSume that a node remains in the Probe or Lisabessior

messages are used in sensor networks to coordieasor :tatlt?Zé I?)Er}]fgraes?tngggnr?o.t ;rehaechnageia(r:ggt'z]ec ézgf:vz
nodes for mobile target tracking in a self-adaptiray. ! IS T IWTERO)IL |
g g P also assumed that each node knows its locationglolzal

. IMPLEMENTATION co-ordina.\te system, and that .this information ansmitted .
along with the sensor reading whenever a hormane i

Extended Digital Hormone Model (EDHM) propagated. The model does not require any globden
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identifiers.(A7)The value of can fall in three i@gs as exhibit how larger the number of nodes share ttek,ta
shown in Figurel. falls in the region if, ifin between , improving on both the fronts of efficiency and sdimgp. We

and and if, where and are lower threshold amger
threshold values set for .

shall, however, like to comment that our modellighsly
biased towards saving energy than accurately sagytie

region. Nevertheless, the utility is above onenfmrst of the

V. PRACTICALSISSUES

While implementing the model, we faced severaléssthnat
need to be understood for improving the performafahe

cases, except when the number of nodes is too téess
effectively collaborate. Our experiments also reioé the
view that for a self-organizing system to succedtt

model in an actual deployment. These are summarizNumber of individual units should be consideralaisge. It

below. (i) Radio Conflict. As has been previouskyught
out, localization uses RF (along with ultrasoundich is

can be also seen from the above discussion thafaions
are a good instrument for verifying the validitytb&oretical

also required for transmitting and receiving horemriThis Proposal, but the actual implementation might regui

not only leads to a time duration where no usefatkwnis

tackling issues that are totally unrepresented tfie

being done (model execution is paused) which carsea theoretical model). Such issues, nevertheless, baust

missed events and hormones resulting in loss
performance, but also increases channel contertiawing
a second radio for communication is feasible if thst of
hardware is not of concern. Another solution cantbe [1]
synchronize the transmission schedules using potstich
as S-MAC. (i) Localization Time. Since the localiion
code is multiplexed with the model on the same @ssor,
the model is paused from executing. Only the péssit
approach is to either have a separate node runihrieg
localization code (on a different frequency) or asmther
localization system such as GPS (which dose notkwc
indoors). (iii) Braking. Since the BeeBot does hate an
instantaneous brake and due to the time required
knowing the coordinates, often the bot overshdwstarget
region leading to oscillatory behavior. This leaids an
increase in the converging time for the navigattgorithm.
The problem can be solved by making the localimatic
hardware separate and also by providing an effecti 7]
braking mechanism. (iv) Orientation. Knowing the
orientation is another challenging task. The meshoil8]
discussed in the last chapter are only partly ssfak as
they are either susceptible to errors or requireenmumber
of nodes. The best way to get the orientation d&lio use
a digital compass as it will provide instantaneoceadings
with comparatively less hardware cost and pow
consumption. (v)Beacon Coverage. Since we have usdy
three beacons, accurate localization can only e ddere
the ultrasound pulses from all three beacons reallll
(Figure 1). More accuracy and wider coverage assipée

by using a greater number of beacons.

(2]

(4]

(5]

(6]

(9]

(10]

(12]

(13]

Fig. 1.2 Effective Localization Area

V. CONCLUSION

We have seen that EDHM helps to attain balance dew
the extent to which battery saving is required ahd
tolerance in reconstruction error. The simulatiesults

resolved for the implementation to perform as etgubc

REFERENCES

M. C. Vuran, O. B. Akan, and |. F. Akyildiz, tftio-temporal

correlation: theory and applications for wirelessensor

networks,” Computer Networks, vol. 45, no. 3, p#52259, 2004.

Q. Huang, C. Lu, and G. Catalin, “Spatio-tenglanulticast in sensor
networks,” in Proceedings of the ACM Conference EBmbedded

Networked Sensor Systems (SenSys '03), pp. 38603, 2

M. A. Batalin, “Spatio-temporal multicast in rsgor networks,”

in Proceedings of the 2nd ACM International Confer on

Embedded Networked Sensor Systems (SenSys '04)2%#38,

Baltimore, Md, USA, November 2004.

A. M. Turing, “The chemical basis of morphogsis”’ The

Philosophical Transactions of the Royal Society®, 237, no. 641,
pp. 37-72, 1952.

J. D. Murray, Mathematical Biology, Springer,etin, Germany,

1989.

Q. Ouyang and H. L. Swinney, “Transition fromuaiform state to
hexagonal and striped turing patterns,”Nature, 862, no. 6336, pp.
610-612, 1991.

H. Gutowitz, Cellular Automata: Theory and Exipeent, The MIT

Press, Cambridge, Mass, USA, 1991.

W. M. Shen, P. Will, A. Galstyan, and C. M. Qing, “Hormone-

inspired self-organization and distributed controf robotic

swarms,” Autonomous Robots, vol. 17, no. 1, pp.19%; 2004.

W. M. Shen, B. Salemi, and P. Will, “Hormonespired adaptive
communication and distributed control for CONRO f-sel
reconfigurable robots,” IEEE Transactions on Rafsoti and

Automation, vol. 18, no. 5, pp. 700-712, 2002.

E. Bonabeau, M. Dorigo, and G. Theraulaz, $wéntelligence from

Natural to Artificial Systems, Oxford University é&s, New York,

NY, USA, 1999.

H. van Dyke Parunak and S. Brueckner, “Entropgd self-

organization in multi-agent systems,” inProceedingfs the 5th

International Conference on Autonomous Agents, Ha4-130,

Montreal, Canada, June 2001.
D. Payton, R. Estkowski,
selforganization in multiagent systems,”
International Conference on Autonomous Agents,
Montreal, Canada, 2002.

H. van Dyke Parunak, “Making swarming happen,Proceedings of
the Swarming Network Enabled C4ISR Conference, 1pf0-179,
Tysons Corner, Va, USA, 2003.

and M. Howard, “Emyo and
inProcegdi of the

328,

Awan Dhawan, Research Scholar, Done B.TECH
(ECE) from RIMT-MAEC, Mandi Gobindgarh
(Punjab). Now doing M.Tech (ECE) from AL-FALAH
School of Engineering & Technology, Dhauj, Faridhba
Haryana (India), Research area is Wireless Sensors
Network.

Published By:
Blue Eyes Intelligence Engineering
& Sciences Publication Pvt. Ltd.




