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INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION

�KannadaKannadaKannadaKannada isisisis thethethethe officialofficialofficialofficial languagelanguagelanguagelanguage ofofofof thethethethe statestatestatestate

KarnatakaKarnatakaKarnatakaKarnataka.... KannadaKannadaKannadaKannada isisisis oneoneoneone ofofofof thethethethe DravidianDravidianDravidianDravidian

languageslanguageslanguageslanguages withwithwithwith SOVSOVSOVSOV wordwordwordword orderorderorderorder....

�ItItItIt isisisis veryveryveryvery importantimportantimportantimportant languagelanguagelanguagelanguage asasasas itititit isisisis notnotnotnot onlyonlyonlyonly oneoneoneone ofofofof

thethethethe 22222222 scheduledscheduledscheduledscheduled languageslanguageslanguageslanguages ofofofof IndiaIndiaIndiaIndia butbutbutbut alsoalsoalsoalso oneoneoneone ofofofof

thethethethe classicalclassicalclassicalclassical languageslanguageslanguageslanguages....

�ItItItIt isisisis spokenspokenspokenspoken inininin KarnatakaKarnatakaKarnatakaKarnataka andandandand itsitsitsits neighboringneighboringneighboringneighboring statesstatesstatesstates

likelikelikelike Maharashtra,Maharashtra,Maharashtra,Maharashtra, TamilTamilTamilTamil Nadu,Nadu,Nadu,Nadu, Andhra,Andhra,Andhra,Andhra, Goa,Goa,Goa,Goa, etcetcetcetc bybybyby

aboutaboutaboutabout 35353535 millionmillionmillionmillion speakersspeakersspeakersspeakers (Wikipedia)(Wikipedia)(Wikipedia)(Wikipedia)....



CONT………

� It is morphologically rich and agglutinative in its It is morphologically rich and agglutinative in its It is morphologically rich and agglutinative in its It is morphologically rich and agglutinative in its 
nature. nature. nature. nature. 

� It shares many morphological features with other It shares many morphological features with other It shares many morphological features with other It shares many morphological features with other � It shares many morphological features with other It shares many morphological features with other It shares many morphological features with other It shares many morphological features with other 
Dravidian languages like defective verbs, like Dravidian languages like defective verbs, like Dravidian languages like defective verbs, like Dravidian languages like defective verbs, like allaallaallaalla not not not not 
and and and and illaillaillailla (no), some particles like inclusive particle (no), some particles like inclusive particle (no), some particles like inclusive particle (no), some particles like inclusive particle 
kUDakUDakUDakUDa (also) and some auxiliaries like (also) and some auxiliaries like (also) and some auxiliaries like (also) and some auxiliaries like ––––koLLkoLLkoLLkoLL
(reflexive), (reflexive), (reflexive), (reflexive), paDupaDupaDupaDu (passive) etc which are considered to (passive) etc which are considered to (passive) etc which are considered to (passive) etc which are considered to 
be one of the type of an auxiliaries.be one of the type of an auxiliaries.be one of the type of an auxiliaries.be one of the type of an auxiliaries.



CONT…….CONT…….CONT…….CONT…….

�PartsPartsPartsParts----ofofofof----SpeechSpeechSpeechSpeech taggingtaggingtaggingtagging refersrefersrefersrefers totototo thethethethe processprocessprocessprocess ofofofof

assigningassigningassigningassigning aaaa POSPOSPOSPOS tagtagtagtag totototo thethethethe wordswordswordswords ofofofof aaaa texttexttexttext....

�InInInIn otherotherotherother wordswordswordswords wewewewe cancancancan saysaysaysay thatthatthatthat itititit isisisis aaaa processprocessprocessprocess ofofofof

markingmarkingmarkingmarking thethethethe wordswordswordswords inininin corpuscorpuscorpuscorpus whichwhichwhichwhich correspondscorrespondscorrespondscorresponds totototomarkingmarkingmarkingmarking thethethethe wordswordswordswords inininin corpuscorpuscorpuscorpus whichwhichwhichwhich correspondscorrespondscorrespondscorresponds totototo

particularparticularparticularparticular partspartspartsparts ofofofof speechspeechspeechspeech basedbasedbasedbased onononon bothbothbothboth itsitsitsits definitiondefinitiondefinitiondefinition

andandandand thethethethe contextcontextcontextcontext....

�POSPOSPOSPOS taggingtaggingtaggingtagging isisisis oneoneoneone ofofofof thethethethe importantimportantimportantimportant levellevellevellevel andandandand thethethethe

groundgroundgroundground workworkworkwork forforforfor otherotherotherother higherhigherhigherhigher levellevellevellevel stagesstagesstagesstages inininin NLPNLPNLPNLP....



KANNADA & AVAILABLE LANGUAGE KANNADA & AVAILABLE LANGUAGE KANNADA & AVAILABLE LANGUAGE KANNADA & AVAILABLE LANGUAGE 

RESOURCES RESOURCES RESOURCES RESOURCES 

�LikeLikeLikeLike manymanymanymany ofofofof thethethethe IndianIndianIndianIndian languages,languages,languages,languages, veryveryveryvery littlelittlelittlelittle workworkworkwork hashashashas
beenbeenbeenbeen donedonedonedone inininin thethethethe areaareaareaarea ofofofof NLPNLPNLPNLP forforforfor KannadaKannadaKannadaKannada.... ItItItIt isisisis aaaa resourceresourceresourceresource----
poorpoorpoorpoor languagelanguagelanguagelanguage.... EvenEvenEvenEven ifififif resourcesresourcesresourcesresources existexistexistexist somewhere,somewhere,somewhere,somewhere, theytheytheythey
existexistexistexist withoutwithoutwithoutwithout publicpublicpublicpublic accessaccessaccessaccess (Murthy(Murthy(Murthy(Murthy 2000200020002000))))....

�CIILCIILCIILCIIL hashashashas developeddevelopeddevelopeddeveloped aaaa corpuscorpuscorpuscorpus ofofofof aboutaboutaboutabout 3333 millionmillionmillionmillion wordswordswordswords forforforfor
KannadaKannadaKannadaKannada underunderunderunder aaaa projectprojectprojectproject fundedfundedfundedfunded bybybyby DepartmentDepartmentDepartmentDepartment ofofofof
InformationInformationInformationInformation TechnologyTechnologyTechnologyTechnology (DIT)(DIT)(DIT)(DIT).... Further,Further,Further,Further,

�POSPOSPOSPOS taggertaggertaggertagger andandandand morphologicalmorphologicalmorphologicalmorphological analyzeranalyzeranalyzeranalyzer havehavehavehave beenbeenbeenbeen
developeddevelopeddevelopeddeveloped forforforfor KannadaKannadaKannadaKannada underunderunderunder ILMTILMTILMTILMT consortiumconsortiumconsortiumconsortium projectprojectprojectproject....
FromFromFromFrom lastlastlastlast fewfewfewfew yearsyearsyearsyears LDCILLDCILLDCILLDCIL isisisis engagedengagedengagedengaged inininin creatingcreatingcreatingcreating languagelanguagelanguagelanguage
resourcesresourcesresourcesresources forforforfor KannadaKannadaKannadaKannada onononon largelargelargelarge scalescalescalescale....



CORPUS USED IN THIS WORKCORPUS USED IN THIS WORKCORPUS USED IN THIS WORKCORPUS USED IN THIS WORK

�InInInIn thethethethe currentcurrentcurrentcurrent workworkworkwork wewewewe areareareare concernedconcernedconcernedconcerned withwithwithwith POSPOSPOSPOS

taggingtaggingtaggingtagging ofofofof texttexttexttext corpuscorpuscorpuscorpus.... TextTextTextText CorpusCorpusCorpusCorpus isisisis aaaa machinemachinemachinemachine

readablereadablereadablereadable collectioncollectioncollectioncollection ofofofof thethethethe texttexttexttext whichwhichwhichwhich isisisis generallygenerallygenerallygenerally usedusedusedused

asasasas aaaa rawrawrawraw datadatadatadata forforforfor variousvariousvariousvarious NLPNLPNLPNLP....

�WeWeWeWe havehavehavehave usedusedusedused 10101010,,,,000000000000 wordswordswordswords ofofofof KannadaKannadaKannadaKannada corpuscorpuscorpuscorpus fromfromfromfrom

aaaa singlesinglesinglesingle domaindomaindomaindomain (Aesthetics)(Aesthetics)(Aesthetics)(Aesthetics)....



CORPUS USED IN THIS WORKCORPUS USED IN THIS WORKCORPUS USED IN THIS WORKCORPUS USED IN THIS WORK
CategoryCategoryCategoryCategory

AestheticsAestheticsAestheticsAesthetics

LiteratureLiteratureLiteratureLiterature----Short StoriesShort StoriesShort StoriesShort Stories

Number of wordsNumber of wordsNumber of wordsNumber of words

5654565456545654

AestheticsAestheticsAestheticsAesthetics

LiteratureLiteratureLiteratureLiterature----Children's LiteratureChildren's LiteratureChildren's LiteratureChildren's Literature

780780780780780780780780

AestheticsAestheticsAestheticsAesthetics

LiteratureLiteratureLiteratureLiterature---- AutobiographiesAutobiographiesAutobiographiesAutobiographies

856856856856

AestheticsAestheticsAestheticsAesthetics

LiteratureLiteratureLiteratureLiterature----EssaysEssaysEssaysEssays

6572657265726572

AestheticsAestheticsAestheticsAesthetics

LiteratureLiteratureLiteratureLiterature----BiographiesBiographiesBiographiesBiographies

2407240724072407



CONT………

� KannadaKannadaKannadaKannada corpuscorpuscorpuscorpus isisisis notnotnotnot directlydirectlydirectlydirectly usedusedusedused forforforfor POSPOSPOSPOS

taggingtaggingtaggingtagging becausebecausebecausebecause ofofofof variousvariousvariousvarious problemsproblemsproblemsproblems thatthatthatthat

needneedneedneed totototo bebebebe settledsettledsettledsettled beforebeforebeforebefore actualactualactualactual taggingtaggingtaggingtagging....

� WhateverWhateverWhateverWhatever wewewewe dodododo withwithwithwith corpuscorpuscorpuscorpus totototo makemakemakemake itititit fitfitfitfit forforforfor

taggingtaggingtaggingtagging isisisis generallygenerallygenerallygenerally calledcalledcalledcalled preprocessingpreprocessingpreprocessingpreprocessing.... ItItItIt

involvesinvolvesinvolvesinvolves thethethethe followingfollowingfollowingfollowing twotwotwotwo subtaskssubtaskssubtaskssubtasks....



a. Corpus a. Corpus a. Corpus a. Corpus Cleaning Cleaning Cleaning Cleaning 

�CorpusCorpusCorpusCorpus usuallyusuallyusuallyusually containscontainscontainscontains somesomesomesome extraextraextraextra symbols,symbols,symbols,symbols, SanskritSanskritSanskritSanskrit

shlokasshlokasshlokasshlokas andandandand somesomesomesome stanzasstanzasstanzasstanzas ofofofof poemspoemspoemspoems.... wewewewe havehavehavehave removedremovedremovedremoved

suchsuchsuchsuch elementselementselementselements....

wewewewe correctedcorrectedcorrectedcorrected spellingspellingspellingspelling mistakes,mistakes,mistakes,mistakes, addedaddedaddedadded somesomesomesome missingmissingmissingmissing�wewewewe correctedcorrectedcorrectedcorrected spellingspellingspellingspelling mistakes,mistakes,mistakes,mistakes, addedaddedaddedadded somesomesomesome missingmissingmissingmissing

wordswordswordswords andandandand sentences,sentences,sentences,sentences, removedremovedremovedremoved somesomesomesome extraextraextraextra words,words,words,words,

sentencessentencessentencessentences andandandand paragraphsparagraphsparagraphsparagraphs accordingaccordingaccordingaccording totototo thethethethe texttexttexttext availableavailableavailableavailable

inininin thethethethe hardhardhardhard copiescopiescopiescopies ofofofof thethethethe corpuscorpuscorpuscorpus....

�WeWeWeWe remainremainremainremain faithfulfaithfulfaithfulfaithful totototo thethethethe texttexttexttext andandandand keepkeepkeepkeep somesomesomesome spellingspellingspellingspelling

variationsvariationsvariationsvariations asasasas suchsuchsuchsuch whichwhichwhichwhich wouldwouldwouldwould bebebebe consideredconsideredconsideredconsidered wrongwrongwrongwrong

spellingsspellingsspellingsspellings otherwiseotherwiseotherwiseotherwise....



bbbb. Corpus . Corpus . Corpus . Corpus normalizationnormalizationnormalizationnormalization
� Normalization Normalization Normalization Normalization is sort of tokenization. Since is sort of tokenization. Since is sort of tokenization. Since is sort of tokenization. Since 

Kannada is Kannada is Kannada is Kannada is highly agglutinative language (with highly agglutinative language (with highly agglutinative language (with highly agglutinative language (with 

severe fusion of grammatical categories), we need severe fusion of grammatical categories), we need severe fusion of grammatical categories), we need severe fusion of grammatical categories), we need 

to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags to tokenize corpus so that we can assign POS tags 

easily.  easily.  easily.  easily.  

� InInInIn corpuscorpuscorpuscorpus normalization,normalization,normalization,normalization, wewewewe tokenizetokenizetokenizetokenize corpuscorpuscorpuscorpus

properlyproperlyproperlyproperly bybybyby separatingseparatingseparatingseparating punctuationspunctuationspunctuationspunctuations fromfromfromfrom precedingprecedingprecedingpreceding

tokenstokenstokenstokens andandandand bybybyby splittingsplittingsplittingsplitting sentencessentencessentencessentences orororor phrasesphrasesphrasesphrases intointointointo

theirtheirtheirtheir constituentconstituentconstituentconstituent tokenstokenstokenstokens....



For For For For Example: Example: Example: Example: 

WeWeWeWe segmentsegmentsegmentsegment ““““hELikoLLuttiruttiddahELikoLLuttiruttiddahELikoLLuttiruttiddahELikoLLuttiruttidda”””” (had(had(had(had----beenbeenbeenbeen----
speakingspeakingspeakingspeaking----himself)himself)himself)himself) intointointointo ‘‘‘‘hELihELihELihELi’’’’ (having(having(having(having spoken),spoken),spoken),spoken),
‘‘‘‘koLLuttakoLLuttakoLLuttakoLLutta’’’’ (himself),(himself),(himself),(himself), ‘‘‘‘iruttairuttairuttairutta’’’’ (been),(been),(been),(been), andandandand ‘‘‘‘iddaiddaiddaidda’’’’
(had)(had)(had)(had)....

SimilarlySimilarlySimilarlySimilarly;;;;

NOUNNOUNNOUNNOUN:::: mAtinallIgamAtinallIgamAtinallIgamAtinallIga (now(now(now(now----inininin----speech)speech)speech)speech) ==== mAtinmAtinmAtinmAtin----allialliallialli� NOUNNOUNNOUNNOUN:::: mAtinallIgamAtinallIgamAtinallIgamAtinallIga (now(now(now(now----inininin----speech)speech)speech)speech) ==== mAtinmAtinmAtinmAtin----allialliallialli
(speech(speech(speech(speech----in)in)in)in) ++++ IgaIgaIgaIga (now)(now)(now)(now)

� PRONOUNPRONOUNPRONOUNPRONOUN:::: adariMdEnuadariMdEnuadariMdEnuadariMdEnu ((((withwithwithwith itititit----whatwhatwhatwhat)))) ==== adariMdaadariMdaadariMdaadariMda
(with(with(with(with it)it)it)it) ++++ EnuEnuEnuEnu (what)(what)(what)(what)

� PRONOUNPRONOUNPRONOUNPRONOUN:::: nimagArigUnimagArigUnimagArigUnimagArigU (to(to(to(to----youyouyouyou----anyone)anyone)anyone)anyone) ====
nimagenimagenimagenimage (to(to(to(to----you)you)you)you) ++++ yArigUyArigUyArigUyArigU (anyone)(anyone)(anyone)(anyone)



TAG SET USED IN THIS WORKTAG SET USED IN THIS WORKTAG SET USED IN THIS WORKTAG SET USED IN THIS WORK

InInInIn orderorderorderorder totototo assignassignassignassign aaaa tagtagtagtag totototo aaaa tokentokentokentoken wewewewe mustmustmustmust havehavehavehave

aaaa tagtagtagtag setsetsetset accordingaccordingaccordingaccording totototo whichwhichwhichwhich wewewewe willwillwillwill assignassignassignassign tagtagtagtag totototo

aaaa tokentokentokentoken.... InInInIn thisthisthisthis workworkworkwork wewewewe areareareare usingusingusingusing BISBISBISBIS DravidianDravidianDravidianDravidianaaaa tokentokentokentoken.... InInInIn thisthisthisthis workworkworkwork wewewewe areareareare usingusingusingusing BISBISBISBIS DravidianDravidianDravidianDravidian

tagtagtagtag setsetsetset.... WhichWhichWhichWhich hashashashas aaaa 11111111 categoriescategoriescategoriescategories andandandand 35353535 subsubsubsub

categoriescategoriescategoriescategories.... TheTheTheThe tagtagtagtag setsetsetset isisisis summarizessummarizessummarizessummarizes belowbelowbelowbelow withwithwithwith

examplesexamplesexamplesexamples....
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�NOUNNOUNNOUNNOUN:::: InInInIn KannadaKannadaKannadaKannada wewewewe havehavehavehave 3333 typestypestypestypes ofofofof nounnounnounnoun namelynamelynamelynamely CommonCommonCommonCommon
(NN),(NN),(NN),(NN), ProperProperProperProper (NNP)(NNP)(NNP)(NNP) andandandand NlocNlocNlocNloc (NST)(NST)(NST)(NST)....

�CommonCommonCommonCommon nounnounnounnoun includesincludesincludesincludes wordswordswordswords likelikelikelike maramaramaramara (tree),(tree),(tree),(tree), giDagiDagiDagiDa (plant),(plant),(plant),(plant),
manuSyamanuSyamanuSyamanuSya (human)(human)(human)(human) etcetcetcetc.... ProperProperProperProper nounnounnounnoun includesincludesincludesincludes wordswordswordswords likelikelikelike namenamenamename ofofofof
places,places,places,places, Institutions,Institutions,Institutions,Institutions, companiescompaniescompaniescompanies likelikelikelike Mysore,Mysore,Mysore,Mysore, CIIL,CIIL,CIIL,CIIL, BajajBajajBajajBajaj etcetcetcetc.... NLOCNLOCNLOCNLOC
includesincludesincludesincludes thethethethe locations,locations,locations,locations, adverbadverbadverbadverb whatwhatwhatwhat wewewewe callcallcallcall traditionallytraditionallytraditionallytraditionally adverbadverbadverbadverb ofofofof
timetimetimetime andandandand placeplaceplaceplace forforforfor exampleexampleexampleexample mElemElemElemEle (on),(on),(on),(on), keLagekeLagekeLagekeLage(down),(down),(down),(down), IgaIgaIgaIga (now)(now)(now)(now)timetimetimetime andandandand placeplaceplaceplace forforforfor exampleexampleexampleexample mElemElemElemEle (on),(on),(on),(on), keLagekeLagekeLagekeLage(down),(down),(down),(down), IgaIgaIgaIga (now)(now)(now)(now)

�PRONOUNPRONOUNPRONOUNPRONOUN:::: InInInIn KannadaKannadaKannadaKannada wewewewe havehavehavehave 4444 typetypetypetype ofofofof pronounpronounpronounpronoun namelynamelynamelynamely
PersonalPersonalPersonalPersonal (PRP),(PRP),(PRP),(PRP), ReflexiveReflexiveReflexiveReflexive (PRF),(PRF),(PRF),(PRF), ReciprocalReciprocalReciprocalReciprocal (PRC),(PRC),(PRC),(PRC), andandandand WhWhWhWh----wordwordwordword
(PRQ)(PRQ)(PRQ)(PRQ)

�PronominalPronominalPronominalPronominal includesincludesincludesincludes nAnunAnunAnunAnu (I),(I),(I),(I), nInunInunInunInu (you),(you),(you),(you), avanuavanuavanuavanu (he)(he)(he)(he) etc,etc,etc,etc, ReflexiveReflexiveReflexiveReflexive
includesincludesincludesincludes wordswordswordswords likelikelikelike tAnutAnutAnutAnu (self),(self),(self),(self), swatahaswatahaswatahaswataha (self)(self)(self)(self) )))) etc,etc,etc,etc, ReciprocalReciprocalReciprocalReciprocal
includesincludesincludesincludes parasparaparasparaparasparaparaspara (each(each(each(each other),other),other),other), obbarigobbaruobbarigobbaruobbarigobbaruobbarigobbaru (each(each(each(each other)other)other)other) etcetcetcetc
andandandand WhWhWhWh----wordwordwordword includesincludesincludesincludes wordswordswordswords likelikelikelike yAruyAruyAruyAru (who),(who),(who),(who), EnuEnuEnuEnu (what)(what)(what)(what) etcetcetcetc



CONT……….

� DEMONSTRATIVEDEMONSTRATIVEDEMONSTRATIVEDEMONSTRATIVE:::: InInInIn KannadaKannadaKannadaKannada wewewewe havehavehavehave twotwotwotwo typestypestypestypes ofofofof DemonstrativesDemonstrativesDemonstrativesDemonstratives likelikelikelike
DeicicDeicicDeicicDeicic andandandand WhWhWhWh----wordwordwordword.... DeicticDeicticDeicticDeictic includesincludesincludesincludes AAAA (that)(that)(that)(that) andandandand IIII (this),(this),(this),(this), WhWhWhWh----wordwordwordword
includesincludesincludesincludes yAvayAvayAvayAva (which)(which)(which)(which)....

� VERBVERBVERBVERB:::: InInInIn verbverbverbverb wewewewe havehavehavehave 2222 typestypestypestypes ofofofof verbverbverbverb likelikelikelike mainmainmainmain andandandand auxiliary,auxiliary,auxiliary,auxiliary, mainmainmainmain verbverbverbverb
hashashashas 5555 typestypestypestypes namelynamelynamelynamely Finite,Finite,Finite,Finite, NonNonNonNon----finite,finite,finite,finite, Infinitive,Infinitive,Infinitive,Infinitive, GerundGerundGerundGerund andandandand finallyfinallyfinallyfinally
participleparticipleparticipleparticiple nounnounnounnoun.... AuxiliaryAuxiliaryAuxiliaryAuxiliary verbverbverbverb hashashashas 3333 typestypestypestypes namelynamelynamelynamely Finite,Finite,Finite,Finite, nonnonnonnon----finitefinitefinitefinite andandandand
InfinitiveInfinitiveInfinitiveInfinitive....
participleparticipleparticipleparticiple nounnounnounnoun.... AuxiliaryAuxiliaryAuxiliaryAuxiliary verbverbverbverb hashashashas 3333 typestypestypestypes namelynamelynamelynamely Finite,Finite,Finite,Finite, nonnonnonnon----finitefinitefinitefinite andandandand
InfinitiveInfinitiveInfinitiveInfinitive....

� FiniteFiniteFiniteFinite mainmainmainmain verbverbverbverb includesincludesincludesincludes wordswordswordswords likelikelikelike baMdanubaMdanubaMdanubaMdanu (has(has(has(has come),come),come),come), hOdanuhashOdanuhashOdanuhashOdanuhas
gone)gone)gone)gone) etc,etc,etc,etc, NonNonNonNon----finitefinitefinitefinite formsformsformsforms includesincludesincludesincludes baMdubaMdubaMdubaMdu (having(having(having(having come),come),come),come), hOgihOgihOgihOgi(having(having(having(having
gone)gone)gone)gone) etc,etc,etc,etc, InfinitiveInfinitiveInfinitiveInfinitive includesincludesincludesincludes baralubaralubaralubaralu (to(to(to(to come),come),come),come), hOgaluhOgaluhOgaluhOgalu (to(to(to(to go)go)go)go) etc,etc,etc,etc,
GerundsGerundsGerundsGerunds includesincludesincludesincludes baruvudubaruvudubaruvudubaruvudu (coming),(coming),(coming),(coming), hOguvuduhOguvuduhOguvuduhOguvudu(going)(going)(going)(going) etc,etc,etc,etc, PerticiplePerticiplePerticiplePerticiple
nounnounnounnoun includesincludesincludesincludes baruvavanubaruvavanubaruvavanubaruvavanu (coming(coming(coming(coming person),person),person),person), hOguvavanuhOguvavanuhOguvavanuhOguvavanu (going(going(going(going person)person)person)person)
etcetcetcetc.... AuxiliaryAuxiliaryAuxiliaryAuxiliary verbsverbsverbsverbs inininin DravidianDravidianDravidianDravidian languageslanguageslanguageslanguages occuroccuroccuroccur withwithwithwith thethethethe mainmainmainmain verbverbverbverb
usuallyusuallyusuallyusually.... ForForForFor exampleexampleexampleexample bahudubahudubahudubahudu (may),(may),(may),(may), bEkubEkubEkubEku (should)(should)(should)(should) etcetcetcetc....
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� ADJECTIVEADJECTIVEADJECTIVEADJECTIVE:::: AdjectivesAdjectivesAdjectivesAdjectives hashashashas nononono subsubsubsub----typetypetypetype andandandand itititit includesincludesincludesincludes

wordswordswordswords likelikelikelike suMdaravAdasuMdaravAdasuMdaravAdasuMdaravAda (beautiful),(beautiful),(beautiful),(beautiful), kliSThakliSThakliSThakliSTha (difficult)(difficult)(difficult)(difficult) etcetcetcetc....

� ADVERBADVERBADVERBADVERB:::: itititit includesincludesincludesincludes nidhAnavAginidhAnavAginidhAnavAginidhAnavAgi ((((slowelyslowelyslowelyslowely),),),), jOrAgijOrAgijOrAgijOrAgi ((((fastlyfastlyfastlyfastly))))

etcetcetcetc....etcetcetcetc....

� POSTPOSITIONSPOSTPOSITIONSPOSTPOSITIONSPOSTPOSITIONS:::: itititit includesincludesincludesincludes locationslocationslocationslocations likelikelikelike mElemElemElemEle (on),(on),(on),(on),

keLagekeLagekeLagekeLage (down),(down),(down),(down), hindehindehindehinde (back),(back),(back),(back), muMdemuMdemuMdemuMde (front)(front)(front)(front) etcetcetcetc....



CONT……

� CONJUNCTIONSCONJUNCTIONSCONJUNCTIONSCONJUNCTIONS:::: thisthisthisthis isisisis divideddivideddivideddivided intointointointo 3333 threethreethreethree namelynamelynamelynamely cocococo----
ordinatorordinatorordinatorordinator,,,, subordinatorsubordinatorsubordinatorsubordinator andandandand quotativequotativequotativequotative etcetcetcetc....

� CoCoCoCo----ordinatorordinatorordinatorordinator includesincludesincludesincludes wordswordswordswords likelikelikelike mattumattumattumattu (and),(and),(and),(and), hAgUhAgUhAgUhAgU (and)(and)(and)(and) etcetcetcetc....
SubordinatorSubordinatorSubordinatorSubordinator includesincludesincludesincludes wordswordswordswords likelikelikelike AddariMdaAddariMdaAddariMdaAddariMda (therefore),(therefore),(therefore),(therefore), hAgAgihAgAgihAgAgihAgAgi
(((( therefore)therefore)therefore)therefore) etcetcetcetc andandandand quotativesquotativesquotativesquotatives areareareare eMdueMdueMdueMdu (that),(that),(that),(that), antaantaantaanta (that)(that)(that)(that) etcetcetcetc....(((( therefore)therefore)therefore)therefore) etcetcetcetc andandandand quotativesquotativesquotativesquotatives areareareare eMdueMdueMdueMdu (that),(that),(that),(that), antaantaantaanta (that)(that)(that)(that) etcetcetcetc....

� PARTICLESPARTICLESPARTICLESPARTICLES:::: threethreethreethree subsubsubsub categoriescategoriescategoriescategories inininin thisthisthisthis sectionsectionsectionsection andandandand theytheytheythey areareareare
Default,Default,Default,Default, InterjectionInterjectionInterjectionInterjection andandandand IntensifierIntensifierIntensifierIntensifier....

� DefaultDefaultDefaultDefault includesincludesincludesincludes kUdakUdakUdakUda (also)(also)(also)(also) etcetcetcetc.... InterjectionsInterjectionsInterjectionsInterjections likelikelikelike ayyOayyOayyOayyO,,,, ohohohoh etcetcetcetc
andandandand IntensifierIntensifierIntensifierIntensifier tuMbatuMbatuMbatuMba (very),(very),(very),(very), bahaLabahaLabahaLabahaLa (many)(many)(many)(many) etcetcetcetc....



CONT………

� QUANTIFIERSQUANTIFIERSQUANTIFIERSQUANTIFIERS:::: wewewewe havehavehavehave 3333 typestypestypestypes inininin thisthisthisthis namelynamelynamelynamely General,General,General,General,
CardinalCardinalCardinalCardinal andandandand OrdinalOrdinalOrdinalOrdinal....

GeneralGeneralGeneralGeneral includesincludesincludesincludes ellaellaellaella (all),(all),(all),(all), bahaLabahaLabahaLabahaLa (many)(many)(many)(many) etc,etc,etc,etc, CardinalCardinalCardinalCardinal
includesincludesincludesincludes oMduoMduoMduoMdu(one),(one),(one),(one), eraDueraDueraDueraDu(two)(two)(two)(two) etcetcetcetc andandandand ordinalsordinalsordinalsordinals includesincludesincludesincludes
oMdaneyaoMdaneyaoMdaneyaoMdaneya (first),(first),(first),(first), eraDaneyaeraDaneyaeraDaneyaeraDaneya (second)(second)(second)(second) etcetcetcetc....

� RESIDUALSRESIDUALSRESIDUALSRESIDUALS:::: itititit includesincludesincludesincludes Foreign,Foreign,Foreign,Foreign, Symbol,Symbol,Symbol,Symbol, Punctuation,Punctuation,Punctuation,Punctuation,
UnknownUnknownUnknownUnknown andandandand EchowordsEchowordsEchowordsEchowords....

ForeignForeignForeignForeign wordswordswordswords usuallyusuallyusuallyusually includesincludesincludesincludes bookbookbookbook etc,etc,etc,etc, symbolsymbolsymbolsymbol includesincludesincludesincludes
@,&@,&@,&@,& etcetcetcetc.... PunctuationsPunctuationsPunctuationsPunctuations likelikelikelike ?,?,?,?, <<<< etcetcetcetc.... UnknownUnknownUnknownUnknown includesincludesincludesincludes ----------------------------
andandandand finallyfinallyfinallyfinally EchowardsEchowardsEchowardsEchowards includesincludesincludesincludes manemanemanemane ginegineginegine (houses(houses(houses(houses andandandand
otherotherotherother buildings),buildings),buildings),buildings), hulihulihulihuli giligiligiligili (tiger(tiger(tiger(tiger andandandand others)others)others)others) etcetcetcetc....



KANNADA POS TAGGINGKANNADA POS TAGGINGKANNADA POS TAGGINGKANNADA POS TAGGING

LDCLDCLDCLDC----ILILILIL hashashashas developeddevelopeddevelopeddeveloped annotationannotationannotationannotation tooltooltooltool forforforfor POSPOSPOSPOS
taggingtaggingtaggingtagging.... ItItItIt isisisis aaaa customizablecustomizablecustomizablecustomizable manualmanualmanualmanual tooltooltooltool thatthatthatthat cancancancan bebebebe
usedusedusedused totototo implementimplementimplementimplement anyanyanyany tagtagtagtag setsetsetset....

WeWeWeWe havehavehavehave usedusedusedused thisthisthisthis customizedcustomizedcustomizedcustomized tooltooltooltool forforforfor implementingimplementingimplementingimplementing
BISBISBISBIS DravidianDravidianDravidianDravidian tagtagtagtag setsetsetset forforforfor KannadaKannadaKannadaKannada.... InInInIn thisthisthisthis work,work,work,work, wewewewe
havehavehavehave usedusedusedused thisthisthisthis tooltooltooltool forforforfor taggingtaggingtaggingtagging thethethethe aboveaboveaboveabove mentionedmentionedmentionedmentioned
preprocessedpreprocessedpreprocessedpreprocessed corpuscorpuscorpuscorpus....





POS TAGGING ISSUESPOS TAGGING ISSUESPOS TAGGING ISSUESPOS TAGGING ISSUES

1111.... KannadaKannadaKannadaKannada hashashashas adverbialadverbialadverbialadverbial suffixsuffixsuffixsuffix whichwhichwhichwhich isisisis responsibleresponsibleresponsibleresponsible totototo

makemakemakemake anyanyanyany wordwordwordword intointointointo adverbadverbadverbadverb.... ForForForFor exampleexampleexampleexample:::: hasanAgihasanAgihasanAgihasanAgi

(cleanly),(cleanly),(cleanly),(cleanly), sukhavAgisukhavAgisukhavAgisukhavAgi (happily),(happily),(happily),(happily), nishcitavAginishcitavAginishcitavAginishcitavAgi (surely),(surely),(surely),(surely),

AtmIyavAgiAtmIyavAgiAtmIyavAgiAtmIyavAgi (closely),(closely),(closely),(closely), butbutbutbut theretheretherethere areareareare otherotherotherother casescasescasescases inininin

KannadaKannadaKannadaKannada wherewherewherewhere thisthisthisthis AgiAgiAgiAgi cancancancan comecomecomecome withwithwithwith thethethethe ProperProperProperProper nounnounnounnounKannadaKannadaKannadaKannada wherewherewherewhere thisthisthisthis AgiAgiAgiAgi cancancancan comecomecomecome withwithwithwith thethethethe ProperProperProperProper nounnounnounnoun

likelikelikelike---- rudranannurudranannurudranannurudranannu shivanannAgishivanannAgishivanannAgishivanannAgi kANuvakANuvakANuvakANuva kathegaLivekathegaLivekathegaLivekathegaLive

(there(there(there(there areareareare somesomesomesome storiesstoriesstoriesstories wherewherewherewhere rudrarudrarudrarudra isisisis seenseenseenseen asasasas shivAshivAshivAshivA)))).... IfIfIfIf

wewewewe tagtagtagtag itititit asasasas adverbadverbadverbadverb thethethethe importantimportantimportantimportant informationinformationinformationinformation likelikelikelike properproperproperproper

nounnounnounnoun willwillwillwill bebebebe missedmissedmissedmissed outoutoutout inininin POSPOSPOSPOS taggingtaggingtaggingtagging....
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2222.... baMdiruvavanannubaMdiruvavanannubaMdiruvavanannubaMdiruvavanannu (the(the(the(the personpersonpersonperson whowhowhowho hashashashas comecomecomecome

+accusative+accusative+accusative+accusative case),case),case),case), baMdubaMdubaMdubaMdu ++++ iruvavanannuiruvavanannuiruvavanannuiruvavanannu herehereherehere baMdubaMdubaMdubaMdu

isisisis mainmainmainmain participleparticipleparticipleparticiple nounnounnounnoun butbutbutbut iruvavanannuiruvavanannuiruvavanannuiruvavanannu isisisis anananan auxiliaryauxiliaryauxiliaryauxiliary

withwithwithwith pngpngpngpng andandandand casecasecasecase markermarkermarkermarker.... WeWeWeWe areareareare consideringconsideringconsideringconsidering itititit asasasas

auxiliaryauxiliaryauxiliaryauxiliary.... WhenWhenWhenWhen wewewewe splitsplitsplitsplit thisthisthisthis wordwordwordword intointointointo baMdubaMdubaMdubaMdu ++++

iruvavanannuiruvavanannuiruvavanannuiruvavanannu,,,, thisthisthisthis iruiruiruiru withwithwithwith pngpngpngpng andandandand casecasecasecase markermarkermarkermarker shouldshouldshouldshouldiruvavanannuiruvavanannuiruvavanannuiruvavanannu,,,, thisthisthisthis iruiruiruiru withwithwithwith pngpngpngpng andandandand casecasecasecase markermarkermarkermarker shouldshouldshouldshould

bebebebe anananan auxiliaryauxiliaryauxiliaryauxiliary participleparticipleparticipleparticiple nounnounnounnoun butbutbutbut thisthisthisthis auxiliaryauxiliaryauxiliaryauxiliary

participleparticipleparticipleparticiple nounnounnounnoun isisisis notnotnotnot mentionedmentionedmentionedmentioned inininin thethethethe DravidianDravidianDravidianDravidian BISBISBISBIS

tagtagtagtag setsetsetset.... SimilarlySimilarlySimilarlySimilarly thethethethe wordwordwordword likelikelikelike baMdiruvudannubaMdiruvudannubaMdiruvudannubaMdiruvudannu wewewewe

splitsplitsplitsplit thisthisthisthis wordwordwordword intointointointo twotwotwotwo tokenstokenstokenstokens totototo givegivegivegive auxiliaryauxiliaryauxiliaryauxiliary

informationinformationinformationinformation iiii....eeee iruvudannuiruvudannuiruvudannuiruvudannu thisthisthisthis tokentokentokentoken hashashashas auxiliaryauxiliaryauxiliaryauxiliary verbverbverbverb

withwithwithwith gerundialgerundialgerundialgerundial markermarkermarkermarker andandandand casecasecasecase markermarkermarkermarker whichwhichwhichwhich isisisis anananan

auxiliaryauxiliaryauxiliaryauxiliary gerundgerundgerundgerund butbutbutbut auxiliaryauxiliaryauxiliaryauxiliary gerundgerundgerundgerund isisisis notnotnotnot theretheretherethere inininin thethethethe

DravidianDravidianDravidianDravidian BISBISBISBIS tagtagtagtag setsetsetset....



CONCLUSION

InInInIn thisthisthisthis workworkworkwork wewewewe havehavehavehave summarizedsummarizedsummarizedsummarized ourourourour

experienceexperienceexperienceexperience ofofofof POSPOSPOSPOS taggingtaggingtaggingtagging ofofofof 10101010,,,,000000000000 wordswordswordswords ofofofof

KannadaKannadaKannadaKannada corpuscorpuscorpuscorpus accordingaccordingaccordingaccording totototo BISBISBISBIS standardsstandardsstandardsstandards....

MoreoverMoreoverMoreoverMoreover wewewewe havehavehavehave highlightedhighlightedhighlightedhighlighted thethethethe problemsproblemsproblemsproblemsMoreoverMoreoverMoreoverMoreover wewewewe havehavehavehave highlightedhighlightedhighlightedhighlighted thethethethe problemsproblemsproblemsproblems

whichwhichwhichwhich DravidianDravidianDravidianDravidian languageslanguageslanguageslanguages facefacefaceface inininin generalgeneralgeneralgeneral

butbutbutbut KannadaKannadaKannadaKannada inininin particularparticularparticularparticular atatatat thethethethe levellevellevellevel ofofofof POSPOSPOSPOS

taggingtaggingtaggingtagging becausebecausebecausebecause ofofofof theirtheirtheirtheir agglutinativeagglutinativeagglutinativeagglutinative naturenaturenaturenature....
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