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ABSTRACT

Underexposedheterogeneouscomplex-backgroundandgraphicalembossingtextdocumentsaretreated
usingproposedpreprocessingimage-abstractionframeworkthatcandelivertheeffectivestructure
preservedabstractedoutputbymanipulatingvisual-featuresfrominputimages.Readingofthetext
characterinsuchimagesisextremelypoor;hence,theframeworkeffectivelyboostedthesignificant
image properties and quality features at every stage. Work effectively preserves the foreground
structureofanimagebycomprehensivelyintegratingthesequenceofNPRfiltersanddiminishes
thebackgroundcontentofanimage,andinthisway,theframeworkcontributestoseparationof
foregroundtextfromimagebackground.Effectivenessoftheproposedworkhasbeenvalidatedby
conductingthetrialsontheselecteddataset.Inaddition,user’svisual-feedbackandimagequality
assessmenttechniqueswerealsousedtoevaluatetheframework.Basedontheobtainedabstraction
output,thisworkextractstext-characterbywiselyutilizingtraditionalimageprocessingtechniques
withanaverageaccuracyof98.91%.
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1. INTRoDUCTIoN 

Intheprehistoricdayspalmleaveswereusedtocarryinformationinscriptform.Extractionoftext
informationfrompreservedleaves isarealchallengingissuedue to theorganicnatureof leaves
whichmakesthemdecaygraduallyovertheyears,resultingindifficultyinextractingtheinformation.
Hence,recognitionandextractionviatraditionalcomputervisiontechniquesmaynotyieldthegood
successrate.Theadvancementinscienceandtechnologyfacilitatesenduserstosynthesize,modify
and capture the heterogeneous data using image acquisition devices and multimedia interactive
tools. This led to collection of millions of digital documents in the form of digital electronic
medium,digital-videosandstillphotographspublishedandstoredinvarioussocialsitesandstorage
repositories.Accordingtothe2019Flickrsurveythereareabout100millionsimagesstoredevery
monthintheFlickrrepository.Availabilityofmultimediainteractivetoolsallowstheendusersto
stylizeandenhancetheimagebackgroundusingrichgraphicalelementsinasophisticatedwayand
multimediadocumentsbecomemoreattractiveandcolorfulalthoughextractionoftextinformation
remainselusive.Analysisandextractionoftextinformationinmultimediastillphotographyisvery
muchessentialinthecomputervisiondomainfortheanalysisofinformationintheimage.Textinan
imageplaysaveryimportantroleandfurnishesindispensableinformationtomakeoptimaldecisions
likedocumentanalysis,contentbasedtextinformationretrieval, identificationofvehiclenumber
plate,identificationofstreetsign,guidancetoblindpeople,automaticgeo-coding,automaticemail
sorting,unmannedassistivenavigationofvehicle,recognitionofvariesphysicalpartsinindustrial
automations,guidanceforforeigntourists(Lu,S,etal.,2015).

Text extraction from uniform background is much easier than underexposed heterogeneous
complex background and graphical embossing images (to be referred as sampled images). The
sampled2Dimagesnotonlyconsistofthetextinformationbutalsonon-textualinformationand
areconsideredtobeamixtureofnaturalscenetextimages,captiontextimagesanddocumentary
textimages.Graphicalembossingimagesarethecombinationofdocumenttextimagesandnatural
scenetextimagesandinmostofthesituationstheyarecapturedviacamerabyamateurusersand
thetextextractionprocessbecomestediousunderthiscondition.Someoftheexamplesofsampled
2D images are magazine papers, marks/grade cards, decoratedpower point slides, news papers,
childrenstorybooksandrandomclickingofimagescapturedunderlow-illuminationconditionetc
(P.NagabhushanandS.Nirmala,2010).

Sincetwodecadesvarioustraditionaltextextractiontechniquesarebeingdevelopedtoextract
thetextfromcomplexbackgroundbymanyresearcherssuchasmultilevelthresholding,adaptive
localthresholding,globalthresholding,gammacorrectionalgorithm,histogramequalization,wavelet
decompositionandcombinationofwaveletandmomentsofDWTwaveletsandHAARwavelets,
homomorphicfiltering,localbinarization,connectedcomponentanalysis(CCA)technique,hybrid
binarizationK-meanclustering(HBK),histogramorientedgradients,expectationmaximization(EM),
constrainedrunlengthalgorithm(CRLA),morphologicaloperations,medianfiltering,cannyedge
detection,sobeledgedetection,markovrandomfield(MRF),spiralrunlengthsmearingalgorithm
(SRLSA),supportvectormachine(SVM),hybridCCAetc.Despiteofallthis,thebestresultisnot
possiblebyadoptingtheabovementionedoneortwotextextractiontechniques.Withtheincreaseof
multimediaimagedataisvehementlydemandsextractionoftextfromthesampledimages.However,
extractionoftextfromthese2Dcolorimagesisnotsoeasybecauseofvariousconstraintsposed
intheextractionprocessbysituationssuchastextcharactersembeddedingraphicallyembossed
backgroundimages,shadingofcharactersbeingmixedwithgraphicalembossingimages,background
ofimagecontentbeingstylizedandtexthavingmultiplecolorinthebackgroundandforeground,
varyingtextsizewithrespecttorowandcolumnwithvariabledistanceinbetweenthem.Atypical
singlepagelinetextcharactermaycontainmultiplecolorsforbettervisualization,edgestrength
ofthetextcharactermayvaryfromcharactertocharacterduetoimproperilluminationeffectand
orientationofthetextcharacterinanimagemaybeinconsistentandpoorincontrast.Inadditionto
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