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ABSTRACT

Although the technology for theautomaticgradingofmultiple-choiceexamsexists, it isneither
efficientnorasautomaticasitclaimstobe.Allproposedmethodshaveapredefinedanswersheet
formatthatlookslikeacrosswordstableorachessboard.Becauseofthisformat,allquestionsmust
havethesamenumberofchoices.Suchananswersheetisnotclear,andcandidatestakingtheexam
canandwillaccidentallymarkthewrongcellinthetable.Mostofthemassumethatthereisonly
onepossibleanswerforeveryquestion.Thisarticleproposesanalgorithmthatdoesnotrequireany
specialformat,workswithallscanningresolutionsandisactuallyfast.
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1. INTRodUCTIoN

Nowadays,nearlyeverythingiscomputerized,especiallydumb,dullordangerousthings,likegrading
MultipleChoiceQuestions(MCQ)exam.AutomaticMCQgradingisarelativelyyoungresearch
topic.ThefirstsystemhadbeendevelopedusingOpticalMarkRecognition(OMR)formscoupled
withOMRsoftwareanddedicatedscanners(Soumitraetal.,2016),thesesystemsareorientedtobig
organizationsanduniversities,butsmallinstitutesandindividualteacherscannotaffordthesecostly
systems(Rakeshetal.,2013;Shubhametal.,2015;Remco,2012).

AutomaticMCQgradingsystemsarebasedontheextractionofresponsemarksfromscanned
examanswersheets.Manymethodsimposeaspecialsheetformatanddonotsupportalltypesof
MCQsuchas:conventionalMCQ,alternativeMCQandcomplexMCQ(Fisteusetal.,2013;Abuzar
etal.,2016;Bouyy&Leticia,2016).

Somesystemshavetestgenerators(Franciscoetal.,2016;Nithinetal.,2018)i.e.theyprovide
theabilitytogeneratetheforms.Thiskindofsystemisoftentheworstbecauseofitslimitations
anditsstrictspecificationsandconditions(ex:thesamespecialformformatforallexamsandthe
candidateidentification(id)isnotinterpretedautomatically(Mahmoud&Khaled,2018)oriswritten
inacomplexgridbycheckingboxes).
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Manyarticleswerepublishedinthisdomain,yettheexistingsoftwarefailstodeliveraneasy
andpracticalsolutionbecauseoftheirpoorimageprocessingtechniques(Gokhan,2017).

Inthispaper,wepresentamethodthataimstofixall theseissuesandimposesasfew
restrictionsaspossibleontheusers(candidate/examiner).Thismethoddoesnotrequirea
specialsheetformat,althoughitmayrequirecertainadditions to theanswersheet,suchas
arectangularboxtocontainthecandidate id.Thecandidate idwouldbewritteninamore
naturalwaybywritingseven-segmentdigits.Thismethodallowsdifferentnumberofoptions
forquestions,forexample,thefirstquestionmayhavetwooptionswhilethesecondmayhave
twenty.Theseoptionsdonothave tohavesquares, theycanhaveany typeofenumeration
(Karandiakr,2010;Ammar,2009).

2. PRoPoSed SySTeM

TodevelopanautomaticQCMcorrectionapplication,thesolutionsarefoundinthescientificresults
ofthefieldofimageprocessing.Researcheffortssincethe1950shaveledtothecollectionofan
impressiveamountofalgorithmsquitediversetorealizesuchasystem.Theobjectivetherefore,is
torealizeanapplicationbasedontheproposedmethodforautomaticcorrection,reliable,effective
foralargenumberofanswersheetswithinareasonabletime,andsupportsmanytypesofMCQ
usingonlyastandardcomputerandscanner.Theapplicationmustalsoguaranteeaverylowmargin
oferror,ahighperformanceandanoptimizationintermsoftimeandeffort.Unlikeotherprograms
(Franciscoetal.,n.d.),thepaperlayoutisunknown,sotheuserhastoinputasamplesheetanswer
andspecifyitslayout.Thepaperlayoutisanarrayofquestionlayoutsandaquestionlayoutisaset
ofsquares.Thesesquaresarethesmallareasthecandidateissupposedtocolor.Thepaperlayout
alsocontainsareferencetoarectanglethatindicateswherethiscandidateidshouldbe.Theuser
caninputmorethanonesamplesheet,forexamplepageoneandpagetwoofthesameexamortwo
variationsofthesameexam.Then,thesesamplesareputthroughthepreparationphaseandtheir
layoutsaremodifiedaccordingly.

Next,theusermustchooseagradingsystem.Thedatastructurecontainingthisinformationmust
besuchthatforeveryquestiontheusercanchooseanycombinationofsquarestates(check–not
checked)andsetanegativeorpositivegradeforit.

Finally,theusersinputsthesetofsheetstobegraded,thisiswhenthemainalgorithmruns.It
isdividedintotwophases:

• Preparationphase
• Parsingandgradingphase

2.1. Preparation Phase
Scannedimagesmustbestandardizedtoprovidethecorrectformforthecorrection.Thepreparationof
theseimagesisacrucialstepusedinimageprocessingapplications.Thisphasewillaimatpreparing
theimageofthescannedcopiesatthenextphaseofParsing&gradingphase.

Thisiswheremostoftheimageprocessingtakesplace.Ittakesthescannedimageasinputand
returnsasoutputaprocessedversionoftheinput.Thisimagehasapredefinedsizecalledtheuniform
size.Thealgorithmthatgeneratesitisasfollows:

• Convert the input image to gray scale then re-size it to the uniform size using bi-linear 
interpolation:Asafirstpretreatmentstep,theimagesareusuallygrayedoutwhichreducestheir
size,optimizesprocessing,andallowstheapplicationofanumberofalgorithmsthatoperate
onlyongrayscaleimages;
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