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ABSTRACT

Natureinspiredcomputing(NIC)isacomputingparadigminspiredbytheattractive
behavior of nature. NIC has influenced the researchers to perform optimization
in many approaches using physics/chemistry-based algorithms and biology-based
algorithms.Physics/chemistry-basedalgorithmsincludethewatercycle,agalaxybase,
or gravitational-based algorithms. Biology-based algorithms, namely bio-inspired
andswarmintelligence-relatedalgorithmsarediscussedwiththeirimportanceinthe
fieldofwirelessnetworks.AwirelessnetworksuchasMANET’s,VANET,AdHoc,
andIoTareplayingavitalroleinallsectors.Someoftheissuessuchasfindingthe
optimalpathinrouting,clustering,dynamicallocationofmotes,energyandlifetime
ofthenetworkpertainingtoawirelessnetworkcanbesolvedusinganNICapproach.
Algorithmsderivedbytheinspirationfromnaturearediscussedbrieflyinthisarticle.

KEyWoRdS
Bio-Inspired, Evolutionary Chemistry, Evolutionary Physics, Swarm Intelligence

INTRodUCTIoN

Natureinspiredcomputing(NIC)belongstoaclassofmeta-heuristicalgorithms
(Siddique&Adeli2015).Itisinspiredbynaturalphenomenonandiscomprisesof
variousbiologicalcomponentssuchashumansandanimals.NICplaysvitalrole
inmappingthebiologicalornaturecycleintomachineintelligence.Theprocess
ofdesigningintelligentsystemshasfewstages,whichcomprisesunderstanding
natural process, designing the patterns of nature process, identification and
technologicalmodelingfortheproblem(Das&Barani,2015).NatureorBiological
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cycleofanimalhasfourpowerfulfeaturessuchasself-healing,self-optimization,
self-learningandself-processing.Naturebehavesasself-optimizerandmanages
automaticallyitsresourcesinanefficientmannerformaintainingtheequilibrium.
Thiscanbeusedformanytechnologicalaspects(Mukhopadhyay,2014;Miettinen,
1999). Nature itself heals the problem and behaves normally; hence it acts as
self-healer. The capability of learning is embedded in nature; hence it behaves
asaself-learner.Theprocessingabilityofnatureconstitutesself-processor.The
features of nature, inspired for developing various nature inspired algorithms
(NIA).Thesealgorithmsaresubjectofcomputationalintelligenceandappliedfor
optimizingengineeringproblems.Asthereisincreaseindimensions,variables,
timecomplexity,spacecomplexityetc.,toco-operatewithsuchsituation,NIA’s
evolved.Itoptimizesnumericalbenchmarkfunctions,multiobjectivefunctionsand
solvesNP-hardproblemsforlargenumberofvariables(Agarwal&Mehta,2014).
Livingorganismsexhibitsophisticatedlearning,decisionmakingandprocessing
abilities, which allow them to exist. NIC makes use of these characteristics in
solvingcomplexengineeringproblems.

Computer science engineering demands techniques of synchronization,
parallelization,distributiveness,redundancy,scalability,robustness,cooperation,
adaptability,manageabilityandcoordinationforsolvinglargecomplexproblems.
Nature uses many techniques such as parallel  processing,  asynchronous,
decentralized and collective behavior for solving the nature problems. These
techniquesfromthenaturecanbeimbibedforsolvingthecomplexengineering
problems(Akl,2007;Kotteeswaran&Rajesh,2014).RecentlyNICisbeingused
as major tools in several areas of research such as MANET, VANET, AdHoc
network,WSN,CongestioncontrolinInternet,IoT,ubiquitouscomputing,image
processing, semantic webs, big data analysis and cloud computing (Jamali,
Valipoor&Analoui,2009).

Objectivesofthispaperareasfollows:(1)NICalgorithmsdevelopedbyimitating
thepeculiarandattractivebehavioroflivingbeingssuchashuman,animals,birds,
insects,plantsetc.canbeusedinvarioussectors inreal timesystems.(2)Ithelps
theresearchertouseNICinwirelessnetworksforfindingoptimalpathinrouting.
(3) To show the capability of NIC in minimizing the complexity of problems. (4)
NICassuressecurityandprivacyinWirelessnetworkduetotheprominentfeatures
ofnature.(5)Ithelpsinincreasingthenetworklifetimebydetectingthefaultnodes
inwirelessnetwork.(6)ToillustratetheroleofNICinachievingQualityofService
(QoS)inWirelessnetwork.(7)Tohighlightthecoordinateddecentralizedsystemin
Wirelessnetwork.

Thepaperisorganizedasfollows.Section2describesaboutclassificationofNIC
andphysics/chemistry-basedalgorithmsarediscussed.Section3presentsalgorithm
inspiredbyBiologicalphenomena, itsclassificationandapplications.Thepaper is
summarizedinSection4.
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