
DOI: 10.4018/IJSE.2020070103

International Journal of Synthetic Emotions
Volume 11 • Issue 2 • January-June 2020


Copyright©2020,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



37

A Comprehensive Study on Architecture 
of Neural Networks and Its Prospects 
in Cognitive Computing
Sushree Bibhuprada B. Priyadarshini, Institute of Technical Education and Research, India

ABSTRACT

Thispaperproffersanoverviewofneuralnetwork,coupledwithearlyneuralnetworkarchitecture,
learningmethods,andapplications.Basically,neuralnetworksaresimplifiedmodelsofbiological
nervoussystemsandthat’swhytheyhavedrawncrucialattentionofresearchcommunityinthedomain
ofartificial intelligence.Basically, suchnetworksarehighly interconnectednetworkspossessing
ahugenumberofprocessingelementsknownasneurons.Suchnetworkslearnbyexamplesand
exhibit themappingcapabilities,generalization, fault resilienceconjointlywithescalated rateof
informationprocessing.Inthecurrentpaper,varioustypesoflearningmethodsemployedincase
ofneuralnetworksarediscussed.Subsequently,thepaperdetailsthedeepneuralnetwork(DNN),
itskeyconcepts,optimizationstrategies,activationfunctionsused.Afterwards,logisticregression
andconventionaloptimizationapproachesaredescribedinthepaper.Finally,variousapplicationsof
neuralnetworksinvariousdomainsareincludedinthepaperbeforeconcludingit.
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1. AN INTRodUCTIoN To NEURAL NETwoRK (NN) ANd HUMAN BRAIN

Inthismoderneraoftechnology,ArtificialIntelligence(AI)hasgainedsignificantattentionofthe
researchcommunityduetoitswidespreadpopularityandrampagingprospectsofapplicationsin
variousdomains(NeuralNetwork,n.d.;Website,n.d.).Basically,AIrepresentsanareaofcomputer
scienceaimedatdesigningintelligentcomputersystemswhichexhibitthefeaturesthatweassociate
withthehumanintelligence.Basically,AIdealswiththeautomationofintelligentbehavior.The
threetechnologiesassociatedwithAIare:neuralnetwork,fuzzylogicandgeneticalgorithmand
theirhybridcombinations.Outofwhich,neuralnetwork isour topicof interest (Website,n.d.).
Basically,NeuralNetwork(NN)epitomizessimplerepresentationofbiologicalneuro-systemsand
hencereceivesinterestfromthetypeofratingcarriedoutthroughthehumanbrain.ANNrepresents
ahighlyinterconnectednetworkofhugenumberofprocessingconstituentsknownasneurons.A
NNisponderouslyparallelandsoalsoitmodelsparalleldistributedprocessing.Inthispaper,we
infusethefundamentalthemesofneuralnetworks.Thebiologicalnervoussystemisthechiefsource
ofinspirationinthiscontext.Variouslearningalgorithmsexistforenablingsuchnetworkstoattain
knowledge.Neuralnetworkscanbeviewedasanimitationofcentralnervoussystems(Analytics
Vidha,2018).Inthiscontext,thestructuralconstituentofhumanbraincanberegardedastheneurons
thatcarryoutknowledgediscovery,logicalinferenceaswellaspatternrecognition,etc.Thereexists
awell-knownissueinthiscontextknownasstability-plasticityissuethatdepictsthatNNdevoirs
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toremainplastictonecessaryinformation,however,ithoversstablewhilebeingprovidedwiththe
extraneousinformation.

Inthiscontext,thehumanbraincanbeconsideredasthemostcomplicatedthingthatneeds
significantattention.Normally,thehumanbraincomposes(AnalyticsVidha,2018;Gurney,1997;
NeuralNetwork,n.d.;Website,n.d.)of1010basiccomponentscalledneurons.Theneuronreceives
electrochemical signals fromvarioussourcesandsendselectrical impulses to theotherneurons.
Everyneuroniscomposedof104otherneurons.Abiologicalneuroncomprisesofanucleus–acell
bodyregardedas‘Soma’.Therearehugeirregularshapedfilamentsconnectedtothesoma,knownas
dendrites.Suchdendritesoperateastheinputchannelsi.e.allinputsfromotherneuronsarrivethrough
thedendrites.AnotherlinkattachedtosomaistheAxon;whichservesastheoutputchannel.These
arethenon-linearthresholddeviceswhichproduceavoltagepulseknownbasactionpotential.The
neuronalactivitiesarequitecomplexandcanbeviewedasasummationofinputswhichitreceives
andwhichturnsouttobeareasonableapproximationlateron.

2. ARTIFICIAL NEURoN: AN ABSTRACT REPRESENTATIoN

Thehumanbraincanbeconsideredasahighlycomplexstructurethatcanbeviewedasahighly
connectednetworkofneurons(NeuralNetwork,n.d.;Sivanandam&Deepa,2011).Accordingly,the
biologicalneuroncanbemodeledintoartificialneuron.Eachconstituentofthemodelbearsanalogy
toactualcomponentsofbiologicalneuron.Figure1showsasimplemodelofartificialneurononthe
basisofwhichtheartificialneuralnetworkisbuilt.Inthediagram,x1,x2,…,xnrepresentthennumber
ofinputssuppliedtotheartificialneuronsandw1,w2,…,wnrepresenttheweightsconcernedwith
theinputsrespectively.Similartothebiologicalneurons,thewholeinputreceivedbytheartificial
neuronIcanbedenotedasshowninfollowingequation:
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Nowtheabovesumgetspassedthroughthenon-linearfilterΦknownasActivationfunction
orsquashfunction.
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Inthiscontext,anindubitableactivationfunctionisemployedcalledasthethresholdfunction.
Herethesumgetscomparedwiththethresholdvalueɵ.IfthevalueofIishigherthanɵ,themthe
outputbecomes1;otherwise,thisbecomes0.
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Where,ΦistheHeavisideFunctionsuchthat:
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