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ABSTRACT

Theartificialneuralnetworkhasbeencalledforitsapplicationasalphanumericcharactersrecognizing
thenetwork.Theideaistomaintaintheobsoletedataavailableinhardcopyformandtoconvertthat
dataintodigitalform.Somespecificbitpatternsthatcorrespondtothecharacteraretrainedusing
thenetwork.Thenumbersofinputandoutputlayerneuronsarechosen.Inthis,thealgorithmused
fortrainingthenetworkiscalledthebackpropagationalgorithmusingthedeltarule.Thetesting
andtrainingpatternsareprovidedforwhichweightsarecalculatedintheprogramandpatternsare
recognizedandanalysisisdone.Theeffectofvariationsinthehiddenlayersisalsoobservedwith
patternmatrices.
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1. INTRoDUCTIoN

Thebasicfunctionaloutlineaforementionedhasalotofcomplexityandexceptions;ratherANN
modelshavesimplecharacteristicsandconsistofthousandsofprocessingunitswhenwiredtogether
inacompositenetwork.Eachnodeisaformofasimpleneuroninthenetworkthatwillfirewhenan
inputsignalfromanothernodeisreceived.Suchnodescollectedintodifferentlayersofprocessing
elementsmakeself-regulatingdecisionsandpassontheresultstootherlayers(McCulloch,W.S.,&
Pitts,W.,1943).Thenextlayerneuronmakescalculationsondataandagainmovesoutputtoanew
layer.Everyprocessingelementcomputesbasedontheweightedsumofitsinputs.Thelayersare
theinputlayer,hiddenlayer,andtheoutputlayer;hiddenlayersareplacedbetweenthetwolayers.
Figure1representstheworkingofanartificialneuralnetworkworks(Minsky,M.L.,&Papert,S.
A.,1969;Minsky,M.L.,&Papert,S.A.,1988).



International Journal of Security and Privacy in Pervasive Computing
Volume 14 • Issue 1

2

Theinputsetlabeledasx1,x2…..xnareappliedtoartificialneuronsandcollectivelyreferred
toasvector‘X’correspondstosignalsintothesynapseofabiologicalneuron.Beforeapplyingto
thesummationblockeachsignalisthenmultipliedbyanassociatedweightw1,w2…wn(Pitts,W.,
&McCulloch,W.S.,1947;Widrow,B1961).Eachweightcorrespondstothestrengthofasingle
biologicalsynapticconnection.Thesetofweightsisreferredtocollectivelyasthevector‘W’and
thesummationblockreferstothebiologicalcellbodywhichaddstheweightedinputsalgebraically
toproduceoutputlabeledasSUMandrepresentedasvectornotationas:

SUM=X*W

or:

SUM=x1*w1+ x2*w2+ x3*w3… xn*wn (1)

2. ACTIVATIoN FUNCTIoNS

Theactivationfunctioninartificialneuralnetworksisthatnodethatproducestheoutputofthatnodeto
whichsetofinputswassubmitted.Itcanbesimilartoastandardintegratedcircuitactivationfunction
thatis“ON”i.e“1”or“OFF”i.e“0”accordingtotheinput.Itisalsoaliketolinearperceptronin
neuralnetworksbutonlynonlinearactivationfunctionsallownetworkstocomputenon-trivialareas
useonlyasmallnumberofnodessuchactivationfunctionsintroducenonlinearitiesinthenetwork.

2.1 Sigmoid Function
HereFiscalledtheSquashingfunctionwhichisalogisticfunctionorsigmoidfunctionrepresented
infigure2.ThefunctionFisexpressedmathematicallyas:

F(x)=1/(1+e-x) (2)

The activation function used for a non-linear gain for the artificial neuron is calculated by
findingtheratioofthechangeinF(X)toasmallchangeinX.Thusthegainistheslopeofthewave
ataspecificexcitations level.Hereaspecificactivationfunction isused.Figure4describes the
summationfunctionthatacceptstheSUMcreatedbyactivationfunctionFandproducestheoutput

Figure 1. Weighted sum of the inputs
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