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ABSTRACT

Webpagerankingistheoneofthekeycomponentsinsearchengine.Rankingaimstoofferranked
listofwebdocumentsthatarerelevanttotheuserquery.Eventhough,variousre-rankingalgorithms
aredeveloped,providingpromptresponsestotheuserqueryresultamajorchallengeinthedynamic
webenvironment.Therefore,anefficientandeffectiverankingalgorithmnamedSquirrelRideRank
(SquiRideRank)algorithmisdevelopedtore-rankthewebdocumentsinthesearchengine.The
proposedSquiRideRankalgorithmisdesignedbyintegratingtheSquirrelSearchAlgorithm(SSA)
withtheRiderOptimizationAlgorithm(ROA),respectively.Theconceptoffictionalcomputingand
theforagingbehaviorrealizethere-rankingprocessmoreeffectivelyinthewebenvironment.The
featuresextractedfromthewebpagesmakestheprocessmoreeffectiveandachieveglobaloptimal
solutionthroughthefitnessmeasure.TheproposedSquiRideRankalgorithmeffectivelycaptures
andanalyzestherankingscoresofdifferentsearchenginesinordertogeneratethere-rankedscore
result. However, the proposed SquiRide Rank algorithm provides satisfactory results using the
metrics,likeprecision,recall,andF-measure,whichacquiredwiththevaluesof0.964,0.996,and
0.980,respectively.
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1. INTRodUCTIoN

Imageinpaintingisthereconstructionprocessoflostorworseportioninimagesandvideos(Ruikar
&Ghuge,2016;Ghuge,et al.,2018).The image inpainting isanantiqueartwhichrequires the
humanartiststoperformtheworkbyhand.Nowadays,investigatorsorresearchershavedeveloped
manytechniquesforautomaticinpainting.Besidestotheimage,manytechniquesalsoneedamask
asinputforrepresentingtheregionsinanimage.Theimageinpaintingoperationactsasanimportant
researcharea,andtheresultsfromtheseresearchareascanbeappliedtoculturalrelic’sprotection,text
removal,televisionandfilmeffect,andinseveralotherspecificaspects(Wu&Ruan,2006).Image
inpaintingmethodsareextensivelyusedintheapplicationsofimagerestoration,objectremoval,image
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compressingandvariousotherapplications.Theaimofreconstructingtheinjuredorthemisplaced
partsoftheimages(Jegatheeswari&Deepa,2019)withtheuseoftheincompletedatathatareobserved
asaccurateaspossibleistermedasimageinpainting(Mo&Zhou,2018).Theapplications,suchas
suppresmentofthescratchesandtextsintheancientdrawings,removaloftheundesirableareaofa
filmorphotograph,restorationofthemissedpixelatthetimeofimagetransmission(Zheng,et al.,
2018)makeinuseoftheconceptofimageinpainting.Theusageoftheself-similarityinherentof
theimagesbytheimageinpaintingalgorithmshelpsinthesynthesisofthemissingdata.Inaddition,
theinpaintingprocessingstrategyhelpsinthereductionofnoise,demosaicing,andsuperresolution,
andsoon(Guo,et al.,2018).Theinpaintedportionismergedintotheimageinsuchaway,which
cannotbeidentifiedbyaviewer(Fadili,et al.,2009).TheImageinpaintingmethodhasbeenutilized
inimagerestoration,imagecompression,objectremoval,andsoon(Fan&Zhang,2018).Nowaday,
ithasbeenusedinvisualeffectproduction,imagerectification,imagecompression,andsoon(Jin
&Bai,2018).Inaddition,imageinpaintingcanbeappliedtorepairthedamagedphotos,complete
themissingregions,imagedeblurring,andsoon(Karaca&Tunga,2018).

Theimageinpaintingmethodsareclassifiedintoatexturesynthesismethodandpartialdifferential
equationmethod(Wu&Ruan,2006).Theimage-levelfeaturesareusedbyconventionalinpainting
techniquestoresolvetheproblemofholefilling.ThePatch-Match(Guo,et al.,2018)isamethod
usedinfindingthebestmatchingpatchesforthereconstructionofthemissingarea.However,these
methodscanbeusedonlyforlow-levelfeaturesandthuscannotbeappliedforthehigh-levelfeatures.
Inaddition,theypropagatetheimagefromoutsidetothehole,insteadofobtainingtheglobalimage
structure,whichisunwantedbyahuman(Song,et al.,2018).Twotypesofimageinpaintingmethods
are(i)imageeditinginundesiredortextobjectremovaland(ii)theimagerestorationinblobandscratch
removalfromtheoldimage.Thesemethodsarefurtherdividedintotwotypes,namelyexemplar-
basedtechniquesfortexturesynthesisanddiffusion-basedtechniquesforstructurepropagation.In
thecaseofthediffusion-basedmethods(Bertalmio,et al.,2000–Bornemann&März,2007),thedata
isproliferatedsmoothlyfromitsborderline.Thesetechniquesutilizethepartialdifferentialequation
(PDE)forthepropagationofthelinearstructuresintheisophotedirection.ThePDEbasedtechniques
arecapableofproducingathintargetregion,likescratchcoveredwiththesmoothregion.Atthe
sametime,inthecaseoftextureimages,thesemethodsmakeablurringeffectwiththepresenceof
smoothingterms(Ghorai,et al.,2018).

Theimageinpaintingmethodsaregroupedbasedonedges(Bertalmio,et al.,2003),exemplars
(Aujol,et al.,2010),sparsity,statistics(Bertalmio,et al.,2000),andgeometry(Bertalmio,et al.,
2001)methods.TheMarkovrandomfield’smodel,curvature-drivendiffusionsmodel,totalvariation
models,localinpainting,andboundedvariationimagemodelarethemodelsofimagescommonly
usedinimageinpainting.Inaddition,variousintelligence-basedmethodsareusedinimageinpainting.
Asacommonlyusedclassificationandregressiontool,SVMissuccessfulinbioinformatics,image
processing(Vinusha,2019).,andvariousotherfields.AnSVMmodeliscomputedfirstlyforimage
inpainting.TheSVMmodelisusedinimageinpainting,buttheestimationoftheparametersofSVM
ishighlycomplicated(Kaijie,et al.,2017).Deepneuralnetworks(DNN)areexploitedforseveral
machinelearningtasks(KanharandChandak,2020),likesupervisedimageclassification(Yu,et al.,
2018).TheconventionalDNNcanbeusedduetothefactthatithasbeenbuiltwithimportantprior
knowledgeaboutnaturalimagestatistics,whichishighlyusefulinimageinpainting(Fawzi,et al.,
2016).K-NNisanotherapproachusedinimageinpainting,whichproducesbetterestimatesaboutthe
unknownpixels.TheimprovedformofK-NNusesthesubspacemappingfunctions,whicharelearned
usingthelinearregression.Thelinearregressionisusuallyusedintheestimationoftheunknown
pixels(Guillemot,et al.,2013).Metaheuristicalgorithms(Dey,2017,Nilanjan,etal.,2020,Gangappa,
etal.,2019,Malar,etal.,2020,andMenaga,etal.,2018)playsamajorroleinimageinpainting.

Thispaperdevelopsanautomaticimageinpaintingmethodwithanewlydevelopedoptimization
algorithm.ThestepsinvolvedintheproposedimageinpaintingtechniquearePatchextractionand
mapping,Imagereconstruction,andFusion.Initially,theinputimagesaregiventothepatchextraction
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