
DOI: 10.4018/IJSPPC.295086

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


Copyright©2022,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



*Corresponding Author

1

Recognition of Alphanumeric Patterns 
Using Backpropagation Algorithm for 
Design and Implementation With ANN
Alankrita Aggarwal, Panipat Institute of Engineering and Technology, India*

 https://orcid.org/0000-0002-0931-1118

Shivani Gaba, Panipat Institute of Engineering and Technology, India

Shally Chawla, Panipat Institute of Engineering and Technology, India

Anoopa Arya, Panipat Institute of Engineering and Technology, India

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).
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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



 

 

9 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/recognition-of-alphanumeric-patterns-

using-backpropagation-algorithm-for-design-and-

implementation-with-ann/295086

Related Content

Semantic-Based Bluetooth-RFID Interaction for Advanced Resource

Discovery in Pervasive Contexts
Tommaso Di Noia, Eugenio Di Sciascio, Francesco Maria Donini, Michele Ruta,

Floriano Sciosciaand Eufemia Tinelli (2009). Auto-Identification and Ubiquitous

Computing Applications (pp. 205-229).

www.irma-international.org/chapter/semantic-based-bluetooth-rfid-interaction/5465

Algorithms to Resolve Conflict in Multiuser Context Aware Ubiquitous

Environment
Thyagaraju G.S.and U.P. Kulkarni (2012). International Journal of Advanced

Pervasive and Ubiquitous Computing (pp. 42-62).

www.irma-international.org/article/algorithms-resolve-conflict-multiuser-context/73651

Frequency Offset Estimation Algorithm of OFDMA Wireless Communication

System Based on Compressed Sensing
Ma Qinggongand Yang Bo (2015). International Journal of Advanced Pervasive and

Ubiquitous Computing (pp. 55-62).

www.irma-international.org/article/frequency-offset-estimation-algorithm-of-ofdma-wireless-

communication-system-based-on-compressed-sensing/165179

Location-Based Services and Navigation in Smart Phones
Ling Peiand Zhengjun Liu (2012). Ubiquitous Positioning and Mobile Location-Based

Services in Smart Phones (pp. 196-229).

www.irma-international.org/chapter/location-based-services-navigation-smart/67044

Support for Medication Safety and Compliance in Smart Home Environments
José M. Reyes Álamo, Hen-I Yang, Ryan Babbittand Johnny Wong (2009).

International Journal of Advanced Pervasive and Ubiquitous Computing (pp. 42-60).

www.irma-international.org/article/support-medication-safety-compliance-smart/37494

http://www.igi-global.com/article/recognition-of-alphanumeric-patterns-using-backpropagation-algorithm-for-design-and-implementation-with-ann/295086
http://www.igi-global.com/article/recognition-of-alphanumeric-patterns-using-backpropagation-algorithm-for-design-and-implementation-with-ann/295086
http://www.igi-global.com/article/recognition-of-alphanumeric-patterns-using-backpropagation-algorithm-for-design-and-implementation-with-ann/295086
http://www.igi-global.com/article/recognition-of-alphanumeric-patterns-using-backpropagation-algorithm-for-design-and-implementation-with-ann/295086
http://www.irma-international.org/chapter/semantic-based-bluetooth-rfid-interaction/5465
http://www.irma-international.org/article/algorithms-resolve-conflict-multiuser-context/73651
http://www.irma-international.org/article/frequency-offset-estimation-algorithm-of-ofdma-wireless-communication-system-based-on-compressed-sensing/165179
http://www.irma-international.org/article/frequency-offset-estimation-algorithm-of-ofdma-wireless-communication-system-based-on-compressed-sensing/165179
http://www.irma-international.org/chapter/location-based-services-navigation-smart/67044
http://www.irma-international.org/article/support-medication-safety-compliance-smart/37494

