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ABSTRACT

Duetotherapidincreaseofinternet-baseddata,thereisurgentneedforarobustintelligentdocuments
securitymechanism.Althoughtherearemanyattemptstobuildaplagiarismdetectionsystemin
naturallanguagedocuments,theunlimitedvariationanddifferentwritingstylesofeachcharacterin
Arabicdocumentsmakebuildingsuchsystemschallenging.Basedonitspositioninaword,thesame
Arabiclettercanbewrittenthreedifferentways,whichmakesthehandwrittencharacterrecognitiona
cumbersomeprocess.Thisarticleproposesanintelligentunsupervisedmodeltodetectplagiarismin
thesedocumentscalledASTAP.First,ahandwrittenArabiccharacterrecognitionsystemisproposed
usingtheGreyWolfOptimization(GWO)algorithm.Then,amodifiedAbstractSyntaxTree(AST)
isusedtomatchthecontentsof theArabicdocuments todetectanysimilarity.Comparedtothe
state-of-the-artmethods,ASTAPimprovestheeffectivenessoftheplagiarismdetectionintermsof
thematchedsimilarityratio,theprecisionratio,andtheprocessingtime.

KEywORDS
Abstract Syntax Tree, Gray Wolf Optimization, Handwritten Character Recognition, Hash value, Internet Data 
Security, Plagiarism Detection, Similarity Index, Unsupervised Documents Analysis

AN INTRODUCTION

Theever-increasingsmartinformationprocessingservicesandapplicationsofferedbytheInternet
haveexplosivelywidenedthespanoftheglobalinter-network.Therecentadvancementsindesigning
low-cost small scaled devices have harbingered a great surge in the number of Internet-enabled
deviceswhichgenerateabigamountofdata.Accordingly,internetdatamanagementfordiscovering
plagiarizeddocumentsplaysavitalroleinmanyapplicationssuchasfilemanagement,copyright
saving,andelectronictheftprevention(Lam,etal.,2016;Abdietal.,2015).Plagiarismnotonly
dependsonthecontentratiothatiscopiedbutdramaticallyrelatestousingtheworkofothers,i.e.,
ideas;withoutpropercitation(Kahloula&Berri,2016;Abdelrahman&Khalid,2014).

InInternet-baseddocumentprocessingapplications(Chen&Zhao,2017),theArabiclanguageis
consideredoneofthemostcomplicatedlanguages,especiallyifthedocumentcontainshandwritten
words.The featuresofArabic alphabetshavevarious shapesof thewritten formbasedon their
positionandcanbeextendedbymakingadashbetweenthetwoletters.ForArabicinelectronicor
printedmedia,nopronouncementmakesmisunderstandingforsomewordsinaninevitablesituation.
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ThesechallengesmaketheplagiarismdetectioninArabicdocumentsanarduoustask.Dependently,
manymachine learningandartificial intelligencebasedmethodshavebeendeveloped (Hussein,
2016;Wise,2012).Forexample,anonlineArabicplagiarismdetectiontoolcalledAPD(Alzahrani
&Salim,2015)isproposedtodetecttheplagiarismontheArabicwebpages.However,thistool
doesnothandlethesynonymsalternationsortherewordingproblem.Toavoidthat,anothersystem
calledPlaggie(Ahtiainenetal.,2011)isproposed.Besidesitsdisabilitytohandlethehandwritten
documents,PlaggieneedsalongprocessingtimetomanageacomputerizedArabicdocument.

DuetotheHuggingofinformation,andcorrelationnetworks,thediscoveryofelectronicthefts
isadifficulttask,andthediscoveryofthetheftsstartedintheArabiclanguageandthemostdifficult
tasknodoubt.Andinlightofthegrowinge-learningsystemsintheArabcountries,thisrequires
specialtechniquestodetecttheftselectronicwritteninArabic.Andalthoughitcouldusesomesearch
engineslikeGoogle,itisverydifficulttocopyandpastethesentencesintothesearchenginesto
findthesethefts.Forthisreason,itmustdevelopagoodtoolforthediscoveryofelectronicthefts
writtentheArabiclanguagetoprotecte-learningsystems,andtofacilitateandacceleratethelearning
process,whereitcanautomaticallydetectelectronictheftsautomaticallybythistool.

Thispapershows,ASTAP,asystemthatworksontheInternettoenablespecialiststodetect
theftsofelectronictextsinArabicsoitcanbeintegratedwithe-learningsystemstoensurethesafety
ofstudentsandresearchpapersandscientificthesesofelectronicthefts.

Thepaperalsodescribesthemajorcomponentsofthissystem,includingstageoutfitted,andinthe
end,wewillestablishanexperimentalsystemonasetofdocumentsandArabictextsandcompared
theresultsobtainedwithsomeoftheexistingsystems,particularlyTurnItIn.

Accordingly,anewplagiarism_detectionsystemhasbeenproposed in thispaperwhichcan
handle the internet based handwritten Arabic documents called ASTAP (Abstract Syntax Tree
ArabicPlagiarism).ASTAPconsistsoftwomainphases.ThefirstoneaimstoprovideanOptical
CharacterRecognition(OCR)toolforinternet-basedhandwrittenArabicDocuments.Theproposed
OCR has two primary functions, feature extraction and feature selection. The feature extraction
processaimstoremoveredundancyfromhandwrittenArabiccharacters.Whileintheselectedfeature
themostrelevantareonlyreservedforimprovingtheaccuracyclassification.TheproposedOCR
isimplementedusingawell-knownoptimizercalledGWO(Seyedali,etal.,2014)thatisusedto
optimizeacharacterfeaturesselection.ThesecondphaseofASTAPaimstodetectthesimilarityof
ArabicdocumentsusingamodifiedAST(Aiken,2015;ElBachir&Bagais,2014).Foreachnode
oftheAST,thealgorithmdeterminesthehashvalueofASTandcomparesitwiththeothernodesin
theformofnodebynode.Also,thealgorithmcomparessub_treesbasedonthetree_structurewith
somereductionintheexecution.Wehaveimprovedthewayofsyntaxtreesimilarityandproposed
aplagiarismdetectionalgorithmthatrearrangesthenodesofASTtothelongitudinalframework.
ThemodifiedASTconsistsoffivecomponents:ASTconstruction,hashvaluecomputation,node
classification,hashcomparison,anddegreeofsimilarityevaluation.

Thereare twomaincontributionsof thatpaper.First, an intelligentunsupervisedmodel for
internet-basedhandwrittenArabiccharacterrecognitionsystemisproposedusingGWOalgorithm.
Second,amodifiedASTisproposedformatchingthecontentsoftheArabicdocumentstodetect
anysimilarity.Theproposedsystemimprovesthesimilarityaccuracyfortheplagiarizeddocument
byreplacingthewordsynonymsandminimizingtimeconsumptionbyenhancingtheperformance
ofASTalgorithm.

Therestofthispaperisorganizedasfollow:Section2presentsanoverviewofthedifferentrelated
works.Section3describestheworkingstepsoftheproposedsystemASTAP.Section4explainsthe
methodologyandtheinternalASTAPcomponentsandtheirrolesindetectingadocumentsimilarity.
Section5presentsadiscussionoftheresults.Finally,Section6concludesthepaper.
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