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ABSTRACT

Manycloudproviders offer veryhighprecision services to exploit optical character recognition
(OCR).However,thereisnoproviderthatoffersTifinaghopticalcharacterrecognition(OCR)asweb
services.SeveralworkshavebeenproposedtobuildpowerfulTifinaghOCR.Unfortunately,thereis
noonedevelopedasawebservice.Inthispaper,theauthorspresentanewarchitectureofTifinagh
handwritingrecognitionasawebservicebasedonadeeplearningmodelviaGoogleColab.Forthe
implementationoftheproposal,theyusedthenewversionoftheTensorFlowlibraryandaverylarge
databaseofTifinaghcharacterscomposedof60,000imagesfromtheMohammedVthUniversity
inRabat.ExperimentalresultsshowthattheTensorFlowlibrarybasedonatensorprocessingunit
constitutesaverypromisingframeworkfordevelopingfastandverypreciseTifinaghOCRweb
services.Theresultsshowthatthemethodbasedonconvolutionalneuralnetworkoutperformsexisting
methodsbasedonsupportvectormachinesandextremelearningmachines.
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INTRodUCTIoN

Nowadays,thecloudoffersavarietyofwebservices.Thistechniquesolvesseveralproblemssuch
asresourcelimits,cost,andstandardizationbyproposingconcretesolutionswhicharescalability
andvirtualizationofresources.

Theprincipleofopticalcharacterrecognition(OCR)istomovefromcodingwhichperceives
dataintheformofpixels(image)tocodingwhichperceivesdataintheformofcharacter(text)

Inthiswork,weareonlyinvolvedintherecognitionofhandwrittencharacters.Tifinaghisthe
charactersetofBerberlanguagesalsocalledTamazight.Tamazightisalanguagespokenbymillions
ofhumanbeings.ItcoversthenorthwestoftheAfricancontinent.SinceTifinaghhasrecentlybecome
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anofficiallanguageinAlgeria,thecomputerizationofthislanguagehasbecomeoneofthemost
popularresearchsubjectsamongAlgerianresearchers.

Todevelopthislanguage,severalworksinthefieldofmachinelearninghavebeencarriedout.
Therearedatabasescontainingthousandsandthousandsofimagesrepresentingthe33characters
oftheTifinaghalphabet.Severalshaperecognitionandsegmentationtechniqueshaveemerged.Our
objectiveistoparticipateintheseeffortsbyrealizingawebservicewhichoffersthepossibilityof
exploitingtheformsrecognitionfunctionofTifinaghcharactersonalargescaleandwithouttheneed
tohavepowerfulmachinesandthisthroughthecloudComputing.

TheTifinaghscripthasexistedsince500BC.ItdisappearedinthenorthernzoneoftheBerber
worldwith theestablishmentof theArabs in700AC,but it remainedusedamong theTuaregs.
ThereareseveralvariantsofBerber’swriting.TheknownarewesternLibyan,orientalandSaharan.
ThepresenceofmanyvarietiesisduetothelargeareaoftheAfricancontinentoccupiedbyalarge
numberofBerberpopulationandthelargedistanceseparatingthedifferenttribes.In1970,theBerber
AcademywascreatedinParis.ItsobjectiveistoproposeaBerberalphabettowrite,Kabyle,oneof
themostusedBerberdialectstoday.ThegreatprogressismadebytheMoroccaninstitutionwhich
adopted“neo-Tifinagh”astheofficialBerberalphabetandthisbyadecisionoftheRoyalInstitute
forAmazighCultureinMorocco(seefigure1).

Themajorityofourpopulationownedasmartphone,whichencouragedtheuseofopticalcharacter
recognition(OCR).CloudtechnologyhasenabledtheemergenceofanewfieldwhichisOCRweb
service.Thisareaconsistsofsavingthemodelsinthecloudandtheclientinterfaceontheuser’s
smartphone.Itoffersthepossibilityofinstanttranslationofhistoricaldocuments,productnotices,
andvideosubtitling.Itcanalsobepartofadisabilityassistancesystem.

DevelopinganOCR for theTifinaghalphabet is not an easy taskdue to thedatabase limit
ofhandwritingcharacters.Anotherobstacleistheexistenceofseveralvariants.Inreality,wecan
distinguish thebasicTifinaghcharactersaccording to IRCAM, theextendedTifinaghcharacters
(IRCAM),OtherTifinaghletters,andthemodernTuaregletters.Therefore,thenumberofclasses
representsarealdilemma.Herethedecisionwillhaveadirecteffectonthequalityofthemodel.

Inmachinelearning,wecandistinguishseveraltypesofclassifiers.Thereisnobetterclassifier.
youhavetotestseveralconfigurationstomakeadecision.Thesetestsarebasedonthechangeofthe
inputsandalsothechangeinthehyperparametervalues.

Deeplearningisoneofthebestclassifiers.Butitsmajordrawbackisitscomplexity.Therefore,
themodelconstructionphaserequiresconsiderabletimetocompletethelearning.Thesolutionisto
parallelizeindependenttasksonseveralprocessorsorGPUs.Cloudcomputingmakesitpossibleto
createseveralvirtualmachinesthatcanensureparallelandfastcomputation.

Inthiswork,wewilltrytoshowtheadvantagesofusingcloudcomputingforthedevelopmentof
anOCRwebserviceforTifinaghcharacters.TheuseofGoogleColabischaracterizedbyarelatively

Figure 1. Tifinagh keyboard from Lexilogos website
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