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க~�Ú ெதா�à¬ØபÝ Âலமாக நா¯Ý நÝ¯ைடய பாரÝப�ய�Ôக த�â ெமா�ைய 

உல¤Ô¤ ெகாÙ© ெசàல ேவÙ©Ý.  

ெசµைம �Ôக பாரÝப�யÚைதÔ ெகாÙ© �ளÕ¤வ«Ý, �கÖ zறÛத பைழைமயான, 

ெச�வான இலÔகண இலÔxயÕகைளÚ தåனகÚேத ெகாÙட«மாxய த�â ெமா�Ô¤Ö 

ெசாÛதÔகாரßகã நாÝ. உ�ßÚ«}Ü®ãள ெமா�, த�â ெமா�. அÚதைகய த�â ெமா�, 

ெதா�à¬ØபÚ�à இåÝ �கÖ zறÜபைடய ேவÙ©Ý. 

¯åெனா± காலÚ�à த�â ெமா��ைன இைணயÚ�à ெகாÙ© ெசàவதä¤Ý C, C++, JAVA 

ேபாåற  க~� ெமா�க�à உã�© ெசÞவதä¤Ý பàேவ² zÔகàகã எµÛதன. ஆனாà  

அÛதÚ தைடÔகäகைள எàலாÝ கடÛ« இå² ஒ±Õ¤�, அதாவ« °�ÔேகாØ எåற 

¯ைற�à த�ைழ இைணயÚ�ä¤Ô ெகாÙ© ெசàவதä¤Ý க~� ெமா�க�à உã�© 

ெசÞவதä¤Ý பயåப©Ú� நாÝ ெவä� கÙ©ãேளாÝ.  

க~�Ú ெதா�à¬ØபÚ�à த��å வளßÖzயான« அப��தமான«. உலxà பàேவ² 

நா©க�à ேபசÔ·}ய ெமா�க´Ô¤ இைணயாக நÝ¯ைடய த�â ெமா�ைய°Ý க~�Ú 

ெதா�à¬ØபÚ�å உத�யாà ¯åென©Ú«Ö ெசå²ãேளாÝ. எ©Ú«ÔகாØடாக, த��à 

நாÝ ேப¦Ý ஒáெவா± ெசாàைல°Ý / ஏå வாÔxயÕகைள°Ý / பவàகைள°Ý·ட 

எµÚதாÔகÝ ெசÞவ�à ெவä� கÙ©ãேளாÝ. அ«ேபாலேவ, எµÚ« வ}�à ெகா©Ô¤Ý 

பவàகைள (OCR) ¯ைறÜப} தØடÖ¦ வ}�à நகà எ©Ú«, �±ÚதÝ ெசÞ«ெகாã´Ý 

ெதா�à¬ØபÚைதÖ ெசயàப©Ú�Ô ெகாÙேடாÝ. அேத பவàகைளÚ த��à உைரயாகÔ 

ெகா©Üபதä¤Ú ெதா�à¬ØபÚைதÜ பயåப©Ú� ெவä�°Ý கÙேடாÝ; ஏå, ைகயாà 

எµ«Ý ைகÜ�ர�ையÔ·ட அÖ¦ வ}�à ெகா©Ô¤Ý ெதா�à¬ØபÚைதÚ த��à 

ஏäப©Ú�Ô ெகாÙேடாÝ.  

இ±Ûதா³Ý, இÛத ெவä� எåப« 70 ¯தà 80 �µÔகா© தாå �ைறேவ�°ãள« 

எåபைத°Ý இÕ¤ ¤�Ü�ட �±Ý®xåேறå. இவä�à 100 �µÔகா© நாÝ ெவä� காண 

ேவÙ©Ý; அதäகாக நÝ¯ைடய த�âÔ க~� வà³நßகã இåÝ ¯யäzகã எ©Ôக 

ேவÙ©Ý.  

இைணயÚ�à த��å பயåபாØைட ேமÝப©Ú«வதä¤Ú ேதைவயான 

ெமåெபா±ãகைள°Ý க±�கைள°Ý உ±வாÔ¤வைத ¯தåைம ேநாÔகமாகÔ ெகாÙ© நÝ 

த�âÔ க~� ஆßவலßகã பா©பØ©Ô ெகாÙ}±Ôxåறனß.  

க~�Úத�â வளßÖz�à த�âÔ கைலÖெசாàலாÔகÝ, த�â ஒ±Õ¤� எµÚ«±, த�â 

எµÚ«± அ�தà, �னÔ�à த�â ேபாåற பàேவ² க~� ெதா�à¬ØபÝ சாßÛத ஆÞ¶Ü 

ப~க�à நாÝ தå�ைற¶ ெபä²ãேளாÝ.  

த�â ெமா�, அ��யà ெதா�à¬ØபÝ, தகவà ெதா�à¬ØபÝ, ெமா��யà, 

கàெவØ}யà, ¦வ}�யà, மாட�யà, அ�¶சாß «ைறகã அைனÚ�³Ý க~�Ú 

ெதா�à¬Øப வளßÖz ெதாடßÛ« த�âÜப~Ô¤ உ²«ைணயாக �ளÕ¤xåற«. அÛத 
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வளßÖzÔ¤ இÛதÔ க~� வà³நß ¤µ¶Ý, உலxà ெப±Ý �²வனÕகளாகÚ �கµÝ ·¤ã, 

ைமÔேராசாÜØ ேபாåற க~�Ú«ைற சாßÛத �²வனÕக´Ý உ²«ைணயாக �äக 

ேவÙ©Ý.  

த�ழß வரலா², த�â இலÔxயÝ, இலÔகணÝ, த�â பÙபா© பä� அ�Û« ெகாãள, 

�கÜெப�ய த�â �å ¿லÔகÜ ப~கã பàேவ² �²வனÕக�à நடÛத வÙணÝ உãளன. 

இáவாறான, க~�Ú ெதா�à¬ØபÝ சாßÛத த�âÜ ப~கã, (ெவ�நாØ}னேரா© 

ஒÜ�©Ýேபா«) த�âநாØ}à பாமர மÔகைளÜ ேபாÞÖ ேசßÛ« உãளதா;  ெசாàலÜேபானாà, 

நÝ ேபாåற ப}Úத மÔகைளÜ ேபாÞÖ ேசßÛ«ãளதா எåப«·ட சÛேதகÚ«Ô¤ 

இடம�Ôxற«.  

காரணÝ, க~�Ú ெதா�à¬ØபÚ�à த�µÔெகன பàேவ² க±�கã வÛ«ãளன. 

இ±Ûதா³Ý, நÝ�à எÚதைன ேபß அதைனÜ பயåப©Ú«xேறாÝ எå² எÙ~Ü பாßÔ¤Ý 

த±ணÝ இ«. எÚதைனேயா ேபß இåÝ அைலேபz�à த�ைழÚ தØடÖ¦ ெசÞயÔ 

கä²Ôெகாãள�àைல. இåÝ அ³வலகÕக�à எÚதைனேயா ேபß த�â ஒ±Õ¤� 

எµÚ«ÔகைளÜ பயåப©Ú�Ú தØடÖ¦ ெசÞவ�àைல. த�â ேப¦Ý ஒáெவா±வ±Ý 

க~�Ú ெதா�à¬ØபÔ க±�கைள நாÝ பயåப©Úத ேவÙ©Ý. அÜேபா«தாå, த��å 

ெப±ைம க~�Ú ெதா�à¬ØபÝ Âலமாக இைணயÚ�ä¤ ெசå² உலகÝ ¯µவ�³Ý 

உãள அைனÚ« தரÜ�ன±Ý பயனைடவß.  

”�Õகெளா©Ý ெசµÝ ப±� தåேனா©Ý  

�Ùேணா©Ý உ©Ôகேளா©Ý  

மÕ¤à கடà இவäேறா©Ý  

�றÛத த�µடå �றÛேதாÝ நாÕகã“   

எåற பாேவÛதß பார�தாச�å ¯ழÔகÚ�ä¤ இணÕக நÝ¯ைடய கå�Ú த�ைழ உலக 

மÔக´Ô¤ எ©Ú«Ö ெசàல ேவÙ©Ý; இÛதÜ ப~ எåப« க~�Ú ெதா�à¬ØபÝ சாßÛத«; 

ஆகேவ, க~�Ú«ைற வà³னßக´Ý த�â அ�ஞßக´Ý த�Úத�யாக அமßÛ« 

ெசயàபØடாà இÛத இலÔைக அைடய ¯}யா«; ”·} வாâÛதாà ேகா} நåைம”, ”ஒå² 

பØடாà உÙ© வாâ¶“ எåற த�â வாÔxä¤ இணÕக, இÛத இ± «ைற அ�ஞßக´Ý 

இைணÛ« ெசயàபØடாà நÝ¯ைடய ெசÛத��å ெதா�à¬Øப வளßÖz எÕேகா ெசå² 

�ä¤Ý எåப�à z�தள¶Ý ஐய�àைல. ஆகேவ பàேவ² «ைற அ�ஞßக´Ý க~�Ú 

«ைறேயா© இைணÛ« ெசயàப©Õகã; ெவä� காÙேபாÝ. 

இÕ¤Ô ¤µ�°ãள த�â ஆßவலßகã, க~�Ú «ைற வà³நßகã, க~�Ú த�ைழ அ©Úத 

கØடÚ�ä¤ எ©Ú«Ö ெசàலÔ·}ய இைளஞßகã இÕ¤ ¤µ� இ±Ôxå�ßகã. த�âÚ 

ெதா�à¬ØபÝ சாßÛத வà³நßகã பலß இÝமாநாØ}à கலÛ«ெகாÙ© தÝ¯ைடய 

ஆÞ¶ைரகைள வழÕக இ±Ôxå�ßகã. அவßக´Ô¤ எåைடய மனமாßÛத நå�.  

த×சாÉ�à இÛத இரÙ© கà� �²வனÕகேளா© இைணÛ« இÛத 21-வ« த�â இைணய 

மாநாØ}ைன நடÚத ¯åவÛத உலகÚ த�âÚ தகவà ெதா�à¬Øப மåறÚதா±Ô¤Ý இÛ�ய 

ெமா�க�å ந©வå �²வனÚ�ä¤Ý என« பாராØ©Ôகã. இÛத Âå² நாã மாநா© ெவä� 
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ெபற¶Ý, மாநாØைட ஒØ} ெவ��ட இ±Ô¤Ý கØ©ைரÚெதா¤Ü® மலß உலெகÕ¤¯ãள 

த�â ஆßவலßக´Ô¤Ü பயனாக அைமய¶Ý என« உளÝ �ைறÛத வாâÚ«ÔகைளÚ 

ெத��Ú«Ô ெகாãவ�à ெப±மxâÖz அைடxåேறå. 

வாâக ெசÛத�â! 

வளßக க~�Ú த�â! 
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jªij bgÇahU« jÄœ vG¤J¢ Ó®âU¤jK«

midtU¡F« m‹ghd tz¡f«.

21M« g‹dh£L¤ jÄœ ïiza kheh£il c¤jk« (INFITT) mik¥òlD«,
jŠir jÄœ¥ gšfiy¡fHf¤JlD« ïizªJ el¤Jtâš bgÇah® kÂa«ik
m¿Éaš k‰W« bjhÊšE£g ÃWtd« (Ãf®Ãiy¥ gšfiy¡fHf«) ngUtifí«
bgUÄjK« bfhŸ»wJ.

jÄœ m¿Éaš bkhÊahf nt©L«; bjhÊšE£g ts®¢ánahL ïiaªJ ts®ªJ
brGikbgw nt©L« v‹gij¤ bjhl®ªJ tÈíW¤â tUtJl‹, mj‰fhd
fU¤jh¡f§fisí« K‹bdL¥òfisí« bjhl®ªJ nk‰bfh©L« tU« bgÇahÇ‹
js¤âš ï« khehL eilbgWtJ rhy¥ bghU¤jkhF«.

ï‹iwa bjhÊšE£g cy»š jÄœ tÊ jÄHU«, jÄH® tÊ jÄG« btšy, c¤jk«
M‰¿ÆU¡F« gÂfŸ ngh‰w¤j¡fitahF«. bkhÊÆ‹ ts®¢á v‹W jªij
bgÇah® fUâaJ«, tÈíW¤âaJ« ïij¤ jh‹. gH« bgUikÆY«, m¿ÉaY¡F
x›thjdt‰¿Y« _œ»¡ »l¡fhkš K‹ndw nt©L«. cy»‹ ngh¡F m¿Éayhš
be¿¥gL¤j¥g£LtUtij cz®ªjjdhY«, vâY« gF¤j¿î¥ gh®ití«, kÅj
ts®¢á¥ g‰W« bfh©ljdhY« bjhiyneh¡fhsuhd jªij bgÇah®, bkhÊ¤
Jiwiaí« mnj gh®itíl‹ jh‹ mQ»dh®.

jÄœbkhÊ jhŒbkhÊahf cŸs eh£oš ïªâia¥ òF¤j¡ TlhJ v‹W »s®¢á
brŒjJ vj‰fhf v‹W jªij bgÇahnu TW»wh®.

“mJ v‹ jhŒbkhÊ¥ g‰WjY¡fhf v‹W mšy. mJ v‹ eh£L bkhÊ v‹gj‰fhf
mšy. átbgUkhdhš ngr¥g£lJ v‹gj‰fhf mšy. mf¤âa KÅtuhš
âU¤j¥g£lbj‹gj‰fhf mšy. kªâu r¡â ÃiwªjJ; vY«ò¡ T£il¥ bg©zh¡»¡
bfhL¡F« v‹gj‰fhf mšy. ã‹ vj‰fhf? jÄœ ïªeh£L¢ ÓnjhZz Ãiy¡nf‰g
mikªJŸsJ. ïªâa eh£L¥ ãw v« bkhÊiaí« Él¤ jÄœ, ehfßf« bg‰W
És?§F»wJ. öa jÄœ ngRjš k‰w ntWbkhÊ¢ brh‰fis Ú¡»¥ ngRtjhš
e«ÄilnaíŸs ïÊîfŸ Ú§FtnjhL nkY« nkY« e‹ikailnth« v‹gnjhL
e« gH¡f tH¡f§fS¡F V‰g e« bkhÊ mikªâU¡»wJ. ntW bkhÊia¥ òF¤â¡
bfhŸtj‹ _y« e« mik¥ò¡ bfLtnjhL, m« bkhÊaik¥ãYŸs e« eyD¡F¥
òw«ghd fU¤J¡fŸ nfL ga¡F« fU¤J¡fŸ e«Äil¥ òFªJ e«ik ïÊtila¢
brŒ»‹wd v‹gjhšjh‹.

tlbkhÊÆš e«ik nkY« nkY« moikah¡F« j‹ik mikªâU¥gjhšjh‹
mijí« Tlhbj‹»nw‹. ekJ nk‹ik¡F, ekJ jFâ¡F, ekJ K‰ngh¡F¡F V‰w
bkhÊ- jÄiHÉl nkyhd xU bkhÊ ïªeh£oÈšiy v‹gj‰fhfnt jÄiH
ÉU«ò»nwnd jÉu, mJ m‰òj mâra§fis ÉisÉ¡f¡ToaJ v‹gj‰fhf
mšy. ï«bkhÊÆš - mâra§fŸ ÉisÉ¤jjhf¥ òuhz§fŸ TW»‹wd. Mdhš,
mªj¡ fU¤J ek¡F¤njitÆšiy. V‹? MÆu« Kjiyia it¤J¡ bfh©Ljh‹
gho¥ ghU§fns‹; mt‰¿š vJthtJ, jh‹ â‹w xU ÛidahtJ f¡F»wjh v‹W;
jhœ¥ghË£l á‰wiwÆ‹ K‹Å‹Wjh‹, ïy¡fz¥gona kd« cU»¥ ghL§fns‹
- á¿jhtJ jhœ¥ghŸ mir»wjh v‹W; m‰òj r¡âfŸ Ãiwªj bkhÊ v‹W ãothj«
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brŒtJ m¿ahikjh‹; mJ jÄœ¥ g©òTl mšy. jÄÊš - mâra«, kªâu«, r¡â
KjÈa brh‰fns ïšiy.”

jÄiH mHF bkhÊ, mâra bkhÊ, _¤j bkhÊ v‹gj‰fhfbtšyh« ngh‰w¡
Toatušy jªij bgÇah®. khwhf, mj‹ ga‹gh£il¡ fUâ jÄiH ca®ªj bkhÊ
v‹wt®. tlbkhÊ Mâ¡f¤âÅ‹W«  jÄœ ÉLg£L, öa jÄHhf¤ Jy§f nt©L«
v‹W fUâaj‰fhd fhuzK« btW« bkhÊ¤ öŒik ngR« öŒikthj« m‹W.

tlbkhÊ¤ bjhl®ghš jÄÊš kh‰W¢ brhšTl ïšyhj _lel«ã¡if¡
fU¤JfS« (nkh£r«, ââ, brh®¡f«, nkh£r«, euf«, M¤kh), ngjK« (#hâ, jhuh
KT®¤j«, f‹Åfhjhd«, gâÉujh¤ j‹ik) òFªJ jÄœ k¡fË‹ m‹whl
thœ¡ifÆY« Ãfœ¤âÆU¡F« nfLfisí« Ú¡»l nt©L« v‹w neh¡FlD«
jh‹. ï¤jifa gh®itnahL bkhÊia mQ»aâY« bgÇah® xUt® jh‹ bgÇah®.

“e« eh£L ÓnjhZz Ãiyia¥ bghW¤J« fU¤JfË‹ brGikia¥ bghW¤J«
ek¡F¤ jÄœjh‹ ca®ªj bkhÊahF«” v‹w bgÇah®, mJ nkY«
br«ik¥gL¤j¥gl nt©L«, k¡fŸ f‰f nkY« ïyFth¡f¥glnt©L«, gaDŸs
guªj bkhÊah¡f¥gl nt©L« v‹W ÉU«ãdh®.

vijí« jdJ áªjidahš ÉU¥ò - btW¥ã‹¿ rKjha, k¡fŸ gaDW«
f©nzh£l¤ânyna áªâ¤J fU¤J¡fis¡ TW« JÂ¢rš mtuJ ïašò.

ekJ k¡fËš Äf¥bgU«ghnyh® V‹ fšÉ m¿t‰wt®fshf ïU¡»wh®fŸ?
mt®fŸ midtU« vËâš vGj, go¡f, áªâ¡f v¥nghJjh‹ gutyhf tUth®fŸ?
- ï¥go ftiynahL nfŸÉ nf£lh® - Éilí« f©lh®!

`nehŒeho nehŒ Kjšeho’ gÇfhu« fhQ« j‹ikna mtuJ mQFKiw.

jÄœeh£oš cŸs e« jÄœ k¡fËš bgU«ghnyhU¡F V‹ vGj¥ go¡f
thŒ¥ãšiy v‹gJg‰¿ áªâ¤j jªij bgÇah® mt®fŸ, mj‰FÇa
_yfhuz§fis k¡fŸ K‹ it¤jh®!

1. Fyj®k« v‹w t®zj®k Kiw¥go, Äf¥ bgU«ghnyhuhd N¤âu, gŠrk k¡fŸ
go¡f jil ïUªjJ. ntj«, ïâfhr§fŸ, ca®#hâÆdU¡F-gh®¥gdU¡F k£Lnk
go¡f cÇik jªjd.

2. m¤jilfisí« jh©o go¡f KidªjhY«, Vuhskhd v©Â¡ifÆš cŸs
jÄœ vG¤J¡fis m«k¡fŸ f‰gJ fodkhfnt cŸsJ.

ï›Éu©L jilfisí« cil¤bj¿a NSiu nk‰bfh©lh®.

“jÄœ¥ ghiõ vG¤J¡fŸ btFfhykhfnt v›Éj khWjY« ïšyhkš ïUªJ
tU»‹wd.

cy»š cŸs ghiõfŸ bgÇJ« r¥j«, F¿, tot« vG¤J¡fŸ Fiw¥ò,
mtáakhd vG¤J¡fŸ nr®¥ò M»a fhÇa§fshš khWjš milªJbfh©nl
tU»‹wd.



3

fhynjr t®¤jkhd§fS¡F V‰g r¥j§fS« ghiõfS«, c¢rÇ¥òfS«,
tot§fS« khWtJ ïašngahF«.

th®¤ijfŸ fU¤ij btËÆLtj‰F V‰g£litfŸ v‹gJ nghynt,
vG¤J¡fS« r¥j¤ij cz®¤j V‰g£litfnsahF«.

Mdhš, e« g©oj®fS¡F¤ jhuhskhŒ m¿it¢ brY¤j ïlÄšyhkš, kj«,
gH¡ftH¡f« M»aitfŸ FW¡»£L É£ljhš, vG¤J¡fS¡F«, mj‹
nfhLfS¡F«, tot§fS¡F« j¤Jth®¤j« f‰ã¡f nt©oa Ãiy e« eh£oš
V‰g£LÉ£lJ.”

“ï‹iwa jÄœ Äfî« giHa bkhÊ, btFfhykhf¢ Ó®âU¤j« brŒa¥glhjJ,
k‰w bkhÊfis¥nghy âU¤j¥glhjJ" v‹gjhd ïitfŸ xU bkhÊ¡F¡
FiwahFnk jÉu, bgUikahfhJ v‹ng‹.  V‹?  gHik všyh« mnefkhf
kh‰wkh» ïU¡»wJ; âU¤j¥g£oU¡»wJ.  kh‰WtJ«, âU¤JtJ« ahU¡F« vj‰F«
ïÊthfnth, F‰wkhfnth, M»ÉlhJ.  nk‹ikailaî«, fhy¤njhL fyªJ
bršyî«, vijí« kh‰wî«, âU¤jî« nt©L«.  ãothjkhŒ¥ gh£o¡fhy¤âa,
g©il¡ fhy¤âa bgUikfis¥ ngá¡bfh©oUªjhš, fÊg£L¥ nghnth«;
ã‹j§»¥ nghnth«.

bkhÊ v‹gJ cyf¥ ngh£o¥ nghuh£l¤â‰F xU ngh®¡fUÉahF«.  ngh®¡
fUÉfŸ fhy¤â‰nf‰g kh‰w¥gl nt©L«.  m›t¥nghJ f©Lão¤J¡
if¡bfhŸsnt©L«.  e« g©oj®fŸ ïªj ïl¤âY« e« bkhÊ¡F Ä¡f mÚâ
ÉisÉ¤JÉ£lh®fŸ.  jÄœ átD«, R¥uk©aD« ngáa bkhÊ, c©lh¡»a bkhÊ
v‹W g©oj®fŸ TW»wh®fŸ.  mnj átD« R¥uk©aD« cgnah»¤j
ngh®¡fUÉfŸ ï‹W e« k¡fS¡F¥ ga‹gLkh?  mitfis eh« ï‹W
ga‹gL¤Jnthkh? mšyJ mt®fns ï‹W nghÇl ne®ªjhš mitfis¥
ga‹gL¤Jth®fsh?  áªâ¤J¥ ghU§fŸ. flîŸ c©lh¡»dh® v‹gJ ek¡F¤
njh‹¿a ïa‰if¤ j¤Jt« MF«.

ïa‰ifÆ‹ j¤Jt« ekJ m¿î ts®¢áfS¡nf‰g khWjšfS¡F«,
br¥gÅLtj‰F« trâaË¡f¡ToanjahF«.  át‹ nfhY«, kGî«, f¤âí«, ntY«,
MyK« bfh©Ljh‹ r©ilão¤J ïU¡»whuh«.  ÉZQ tªj ãwnf Éš
tªâU¡»wJ.  mj‹ ãwnf J¥gh¡»í«, mâÈUªJ Õu§»í«, ÄÎ‹ Õu§»í«
V‰g£L ï‹W mQF©L tiu ngh®¡fUÉfŸ K‹nd‰wkh»ÆU¡»‹wd.  ï‹W
ehnkh, e« flîŸfnsh nghÇl ne®ªjhš, ÉšY« ntYkh cgnah»¥ngh«?   Mfnt,
ngh®¡fUÉfŸ kh‰wkilªâU¥gJnghš ekJ bkhÊí« kh‰w« milant©lhkh?”
v‹W nfŸÉ vG¥ãaJl‹, jÄœ vG¤Jfis v›thW Ó®âU¤jyh« v‹gij¥
gÇªJiu¤J, mt‰iw¢ brašgL¤âí« fh£odh®.

“ãw® Rygkhf¤ jÄœbkhÊia¡ f‰W¡ bfhŸtj‰fhfî«, Rygkhf m¢R¡
nfh¡fî«, il¥ mo¡fî«, jÄœ vG¤JfËš áy Ó®âU¤j§fŸ brŒa¥gLtJ ey«
v‹W Ãid¡»nw‹” v‹W ï‹iwa NHÈš jÄœ vG¤J¢ Ó®âU¤j« mtáa« v‹W
jh‹ fUJ« neh¡f¤ijí« K‹it¤J, m¢ Ó®âU¤j§fisí« fhuz fhÇa§fSl‹
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És¡», x›bthU f£lkhf K‹it¡»wh®.

Äf K¡»akhf ïâš eh« neh¡f nt©oabj‹dbt‹whš, M§»y¤âY«, ãw
bkhÊfËY« vG¤JfŸ Fiwthf ïU¡»‹wd v‹gj‰fhf ehK« Fiw¡fyh« v‹W
ngh»w ngh¡»š brhšÈÉlÉšiy. M§»y¤â‹ mik¥ò Kiwiaí«, jÄœ
ïy¡fz¤â‹ ïa‰if¤ j‹ikiaí« òÇªJ, ngh‰¿, mj‹ ïy¡fzK«, xÈ¥ò«
bflhkš v¥go rkfhy¤â‰nf‰g mªj kh‰w§fŸ ïU¡f nt©L« v‹w fU¤â‹
mo¥gilÆnyna vG¤J¢ Ó®âU¤j¤ij¥ gÇªJiu¡»wh®. M§»y vG¤JfËY«,
c¢rÇ¥ãY« brŒa¥g£Ltªj kh‰w§fis¢ R£o¡fh£o, “mbkÇ¡fhÉš
rÛgfhy¤âš vG¤J¡ T£L« KiwfŸ, ïitfËš kh‰w« brŒtjhš, ïy¡fz¤âš,
c¢rÇ¥ãš, bghUËš kh‰w« V‰gLtjhÆUªjhY«Tl JÂthf
kh‰¿¡bfh©oU¡»wh®fŸ. Mdhš eh‹ brhšY« kh‰w§fS¡F m¥go¥g£l F‰w§
FiwfŸ ïšiyba‹nw fUJ»nw‹” v‹W ïy¡fz« bflhkš Ó®âU¤j¤ij¥
gÇªJiu¤âU¥gij¡ fhzyh«.

“rhjhuzkhf¤ jÄœ cÆ® vG¤JfËš I, xs M»a  ïu©L vG¤Jfis¡
Fiw¤JÉlyh«. ïªj ïu©L« njitÆšyhj vG¤JfŸ.  nkY«, ïit
T£blG¤Jfns xÊa, jÅ vG¤JfŸ mšy.  ïit ïšyhkš vªj¤ jÄœ¢
brhšiyí« vGjyh«, c¢rÇ¡fyh«.  ïitfis vL¤JÉ£lhš brh‰fË‹
c¢rÇ¥ãnyh, bghUËnyh, ïy¡fz¤ânyh v›Éj¡ Fiwí« F‰wK« V‰g£LÉL«
v‹W njh‹wÉšiy, Rkh® 40 tUl§fS¡F K‹dhš ïUªnj eh‹ ïij¡ ftÅ¤J
tªâU¡»nw‹, ïªj¥go vG¤J nfh¤J m¢ro¡f¥g£LŸs xU FwŸ ò¤jf¤ijí«
eh‹ 40 tUl¤â‰F K‹ng gh®¤âU¡»nw‹.  ï¥go¢ brŒtâš bkh¤j¤âš
38 vG¤JfŸ (mjhtJ, cÆbuG¤J I, xs M»a 2« mit VW« bkŒ vG¤JfËš
2 x 18=36« Mf 36+2=38) Phgf¤â‰F« gH¡f¤â‰F« njit ïšyhj vG¤JfŸ
M»ÉL«.  (I-mŒ; xs-m› vd vGjyh«) ïit jÉu, cÆ®bkŒ vG¤JfËš
jÅkh‰w« bg‰¿U¡»w ‚, ƒ, „ M»a _‹W vG¤JfS¡F« jÅ cUt« njit
ïšyhkš zh, wh, dh nghš M¡»Élyh«.”

ïit ngh‹nw ‘iz, iy, id’ ngh‹w vG¤JfËš ïUªj ‘Jâ¡if’ia¤
ö¡»É£L, mt‰iwí« ïašgh¡»Ljiy¥ gÇªJiu¤jh®.

1935 Kjny jkJ VLfshd “gF¤j¿î”,  “ÉLjiy”, “FomuR”, “c©ik”
M»at‰¿š bjhl®ªJ eilKiw¥gL¤âdh®-jh‹ T¿a jÄœ vG¤J¢
Ó®âU¤j¤âid. ekJ eh£oš giHik nkhfK«, ãothjK« gy g©oj¥ òyt®fË‹
u¤j¤Jl‹ fyªjitfsh» É£ld.

`giHad fÊjš, òâad òFjš’ g‰¿ go¥gh®fŸ; gjîiu, bghÊ¥òiu TWth®fŸ.
Mdhš, jh§fŸ khWtj‰F ja§Fth®fŸ. khw¤ JÂªjt®fisí« nfÈ, »©lš
ngRt®.

ïJg‰¿ ftiy¥glhJ, `Fo brŒth®¡»šiy gUt«’ v‹w ngh¡nfhL vG¤J¢
Ó®âU¤j¤âid jdJ `ÉLjiy’ ehns£oš bjhl®ªJ brašgL¤â, jÄœ vG¤J¥
òu£áia, kîd¥ òu£áahf Ãfœ¤âdh®.
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1978-ïš jªij bgÇa® mt®fsJ ü‰wh©L ÉHhit X® M©L KGtJ«
bfh©lhoa m.ï.m.â.K.f. muR«, m‹iwa Kjyik¢rUkhd tŸsš
v«.Í.ïuhk¢rªâu‹ mt®fS« jªij bgÇah® vG¤J¢ Ó®âU¤j¤âid, mŒahî¡F
kÇahij-`fhÂ¡if’ brY¤J« Kf¤jh‹, Mizah¡», JÂªJ brašgL¤âdh®!
(Miz ã‹Åiz¥ãš)

tH¡f«nghy áy “jÄœ¥ òyt®fŸ” ryry¥ò¡ fh£od®.

mt®fŸ thj« mo¥gila‰wit v‹gij¡ fh£ol, g‹bkhÊ¥  òyt®
bj.bgh.Ûdh£áRªjudh® (kJiu  fhkuhr® gšfiy¡ fHf¤ Jizntªj®) k‰W«
nguháÇa®fŸ lh¡l® m.r. Phdr«gªj«, lh¡l® R¥òbu£oah® ngh‹w jÄœ bkhÊ
tšYe®fis miH¤J br‹idÆš fU¤ju§f« (24-12-1978) el¤ândh«.
m›îiufisí« , lh¡l® K. tujuhrdhÇ‹ fU¤J¡fisí« ïiz¤J üyhfî«
btËÆ£nlh«.

jªij bgÇah® fšÿÇ fhzh »Ht®; v‹whY« mtuJ gF¤j¿î å¢rhY«
bjh©lw¤â‹ å¢rhY« gy gšfiy¡ fHf§fŸ mtuJ áªjidfis MŒî
brŒ»‹wd!

j£l¢R fhy« flªJ fÂÅ k‰W« fÂÅ m¢R¡ nfh¥ò, xU§F¿, bršngáfËš
Fuš vG¤J Kiw ts®ªnjh§»L« ï¡fhy¤âš jÄœ vG¤J kh‰w« ïšyhkš
ïUªjhš, cyf¤â‹ ntf¤â‰F eh« <LbfhL¡f Koíkh? Koahnj!

jÄœeh£L muRMiz ãw¥ã¤J, kh‰w« brŒjj‹ vâbuhÈ elto¡ifahf,
knyáah k‰W« á§f¥ó® M»a eh£L¤ jÄœ k¡fS« ïnj jÄœ vG¤âid m§nf
ã‹g‰w mªjªj eh£L muRfŸ Miz ãw¥ã¤J¢ brayh‰¿ tU»‹wd!

jªij bgÇahÇ‹ `k©il¢ Ru¥ig cyF bjhG«’ v‹W ghoa òu£á¡ fÉPÇ‹
bgh‹ tÇfS¡F¢ rh‹W gfU»‹wd!

m¿Éaš mo¥gilÆš jÄœ vG¤J, ïy¡»a§fŸ všyh« mikªjhšjh‹
v‹W« thG« jÄœ vd¥gL« vkJ bkhÊ, v§F« thG« jÄHhf MF« - òâa òu£á
V‰gL«!

v£L nfho jÄH®fŸ òJikfis¤ JŒ¡f nt©L« v‹whš, fhy¤jhš V‰gL«
kh‰w§fis V‰whf nt©L«!

vG¤jhÂ, Xiy¢ Rtoia e«Kila giHik¢ brh¤J v‹gjhš, m¢R¡fiy
TlhJ; ï‹iwa fÂÅ, bršngá TlhJ v‹W òw¡fÂ¥gJ bgU« ngjik
mšyth?”

jÄÊš 247 vG¤JfŸ v‹W brhšy¥g£lhY«, mt‰¿š jÅ vG¤Jfisí«,
F¿fisí« fz¡»£L, xnu xÈ¥ò Kiwíila vG¤JfS¡F x‹W nghš tot«
jªJ vËik¥gL¤j nt©L« v‹gij¥ bgÇah® tÈíW¤âdh®.

bgÇah®, j‹ fU¤J cŸgl mid¤J« ts®¢á¡F«, khWjY¡F«, gF¤j¿î¡F«,
ga‹gh£L¡F« c£g£nl ïU¡f nt©Lbk‹W T¿dh®. j‹Dila fU¤ijna
kh‰¿¡ bfh©oU¥gijí«, mªj kh‰w§fŸ Raey¤â‰fhfnth Rayhg¤â‰fhfnth
nk‰bfhŸs¥gLtd mšy v‹gijí« mt® bjËîgL¤âÆU¡»wh®.
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bgÇah® gÇªJiu¤j vG¤J¢ Ó®âU¤j§fËš neuoahf xU áy vG¤JfŸ k£L«
muR MizÆ‹ go V‰f¥g£oUªjhY«, Äf¥ bgU«ghyhdit j¤Jt¤â‹
mo¥gilÆY«, njit, bjhÊšE£g ts®¢á mo¥gilÆY« ïašghfnt
ga‹gh£L¡F tªJÉ£ld.

ïfu, <fhu cÆ®bkŒ  vG¤JfS¡F¤ jÅ¡F¿fŸ njh‰WÉ¡f¥gl nt©L«
v‹wh®. m¢R¡nfh¥ò el¥ãÈUªj mªj¡ fhyf£l¤âš ïfu, <fhu cÆ® bkŒfS¡F
36 vG¤JfŸ jÅahf¤ njit¥g£ld. ï‹W mªÃiy ïšiy. fÂÅ tÊnah, Fuš
tÊnah j£l¢R brŒa¥gL« ï¡fhyf£l¤âš ïfu, <fhu¡ F¿fŸ vËikah»É£ld.
cfu, Cfhu¤â‰fhd 36 vG¤JfS¡F« ïu©L F¿fis¡ bfh©L vËikah¡»l
Koí« v‹W Kidt® th.br.FHªijrhÄ mt®fŸ jiyikÆš Éthâ¤J, mjid
vËâš fÂÅÆš brŒJÉlyh« v‹gij brašKiw¥gL¤âí« fh£oíŸnsh«.
mt‰iw eilKiw¡F¡ bfh©LtUjš g‰¿ áªâ¥gJ« ï‹¿aikahjjhF«.

m¢R¡nfh¥ò¡ fhy¤âš bkŒbaG¤JfS¡F¤ jÅahf (¡, §, ¢) 18 f£ilfŸ
njit¥g£ld. vdnt mt‰W¡F¥ gâyhf mfu cÆ® bkŒfS¡F mU»š xU
F¿ia¥ ga‹gL¤â mt‰iw bkŒbaG¤Jfshf¡ fUjyh« v‹W bgÇah®
gÇªJiu¤jh®. Mdhš, mj‹ ã‹dhd bjhÊšE£g ts®¢áÆš vG¤JfË‹ ÛJ
òŸË it¤J vGJtJ vËikahf Ãiwnt¿É£lJ.

ï¥go ga‹gh£L¥ ãu¢áidÆš v‹bd‹d neh¡f§fS¡fhf bgÇah® vG¤J¢
Ó®âU¤j¤âš gšntW f£l§fis¥ gÇªJiu¤jhnuh, mit eilKiw¡F
tªJbfh©oU¥gij¥ gh®¡»nwh«. vG¤Jfis¡ f‰F« KiwÆš áuk« ïU¡f¡
TlhJ v‹D« neh¡»š ï‹D« eh« bjhl®ªJ gaz« brŒjhf nt©L«.

e« fšÉahY«, r_fÚâahY«, m¿Éaš ts®¢áahY«, khj¤ bjhiyÉš ïUªj
njr§fŸ, neu¤ bjhiyÉš tªâU¡»‹wd. kÅjÅ‹ fhšfŸ Ú©L, cyf«
RU§»ÆU¡»wJ. bga® m¿ah ehLfS¡F« e« jÄœ ïisP®fŸ br‹W
nr®ªâU¡»Ö®fŸ. mašehLfËš thG« e« mL¤jL¤j jiyKiwfŸ j§fS¡F
mtáaÄšiy v‹W jÄÊš M®t« brY¤jhkš nghŒÉl¡ TlhJ v‹gj‰fhf
jÄœ¥ gŸËfis cUth¡», ïiza«, fÂÅ ït‰¿‹ tÊna gÆ‰áfis el¤â
jÄiH¡ bfh©L nghŒ¢ nr®¡»nwh«. Mdhš, m¥go¡ f‰gj‰F« jÄœ vËikahf
ïU¡f nt©L« v‹gJ mo¥gilašyth? mj‰F jÄœ vG¤J¢ Ó®âU¤j«
mtáa¥gL»wjšyth?

ïnjh bgÇah® Ko¡»wh®: “m¿P®fS«, g©oj®fS« Ô®¡fkhŒ¢ áªâ¤J xU
Koî¡F tu nt©L«. v¥goí« jÄœbkhÊ vG¤JfŸ Fiw¡f¥g£lhf nt©L«.
m¢R¡ nfh¥gj‰F«, il¥ mo¥gj‰F« M§»y¤ij¥ nghš ïyFth¡f¥gl
nt©L« v‹gJ«, f‰F« ãŸisfS¡F« 3 khj¤âš go¡f¤ Jt¡fyh« v‹gJ«jh‹
ekJ Mir.”

eh« bjhl®nth«!

- ».åukÂ v«.V., ã.vš., o.È£,
ntªj®, bgÇah® kÂa«ik m¿Éaš k‰W« bjhÊšE£g ÃWtd«

(Ãf®Ãiy¥ gšfiy¡fHf«), tšy«, jŠrhñ®.
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த�âÔ க~� ஆÞ¶ எåப« த�âÚ ெதா�ä¬ØபÝ 5.0 எåÝ ஆÞவாக 
மா²வைத இÔகாலÔகØடÚ�à காணலாÝ.  க~� வ� எåபைத க~� 
ம�தå எåÝ ேநாÔ¤ இÜெபாµ« பரவலாக நைடெப²xற«. 
இáவைக�à robot.tamilnlp.com எåÝ தளÚ�à த�â இயÛ�ர ேராவß  வ� 
த�â ெமா�Ô கäறà மä²Ý கä�Úத³Ôகான உைரயாடà வ}வைமÚதà 
மä²Ý த�â இலÔxயÕகைளÔ கä²Ôெகாãளà ஆxயவä²Ôகான 
வ�¯ைறகã �ளÔகÜபØ©ãளன.  இáவைக ேராவß இயÛ�ரÕகைளÜ 
பä�ய ெதா�ä¬Øப �ளÔகÚ�ைன https://uttamam.org/papers/21_32.pdf எåÝ 
கØ©ைர வ�யாக அ�ÔகÜபØ©ãள«.  இÔகØ©ைர இáவாராÞÖz�å 
தäேபாைதய �ைலைய �ளÔ¤xற«. ம�தßக�å ேபÖைச இயÛ�ரÝ 
®�Û«ெகாÙ© அÜேபÖ¦ வ� இ©Ý ஆைணகைளÖ ெசÞய¶Ý ேகØகÜப©Ý 
�ளÔகÕக´Ô¤ ப�à ·²வைத°Ý ம�த ேபÖைசÜ ®�Û«ெகாã´Ý 
�ர�கã எனலாÝ.  ம�தÜ ேபÖைச அÜப}ேய ®�Û«ெகாÙ© ம�தßக´Ô¤ 
ஈடாக இயÛ�ரÝ ேபÖ¦ வ�யாகÖ ெசயàப©வ« எåப« ¯µவ«Ý இயலாத 
�ைல�à ஒ± வைரயைறÔ¤ã இயÛ�ரÝ ெசயäப©வ« சாÚ�யேம.  
இáவைக�à இÔகØ©ைர அÚைதைகய சாÚ�யÕகã எåன எåபைத 
�ளÔ¤xற«.    இ± வைக இயÛ�ரÕகைள இÕ¤ �ளÔ¤xேறாÝ. 
¯தàவைக�à கØடைளÔேகäப நக±Ý �றைம ெகாÙட ேராவß. மäெறா± 
வைக ேபÖைசÜ ®�Û«ெகாÙ© த�â உைரயாட�à ஈ©ப©Ý ஒ± இயÛ�ரÜ 
ெபØ}. இá�± வைக அª¤¯ைறகã வ� த�â ெமா� மØ©மàலா« 
இலÔxயÕகைளÜ ப}Üபதä¤மான வ�¯ைறகைளÜ பä� இÔகØ©ைர 
�ளÔ¤xற«.  இÔகØ©ைர வ� ¯Ôxயமாக இரÙடாவ« வைக த�âÜ 
ேப¦Ü ெபØ} ஒåைற அ�¯கÝ ெசÞxேறாÝ. 
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1. அ�¯கÝ  

 
இயÛ�ர ெமா��ய³Ý ெதா�ä¬ØபÝ ஐÛ«Ý 
 
இ±பÚேதாராÝ ¿äறாÙ}à இயÛ�ர ெமா��ய³Ý அதäகான ெதா�ä¬Øப¯Ý ெதா�ä¬ØபÝ 
ஐÛதாÝ �ைல எåÝ ேபாÔxà நகßÛ«வ±xற«.  இ«கா²Ý த�â எµÚ«±Ôகைள �åவ�Ü 
பயåப©Úதà, அதäகான தரÝ மØ©Ý கØ©Üபா© ேபாåற ஆÞ¶க�à zறÜபான வளßÖzையÔ 
கÙட �ைல�à தர¶ ெமா��யà, இயÛ�ரÝ வ� ெமா�Ô கäறà மä²Ý கä�Úதà ேபாåற 
ெதா�ä¬ØபÕக�à ெப�ய மாäறÚைதÔ கடÛத ¿äறாÙ}à த�â ெமா� உØபட பல ெமா�க�à 
கÙேடாÝ.  எµÚைத உணßÛ« ேபÖ¦Ô¤ மாä²Ý ெதா�ä¬Øப¯Ý ெப�ய அள�à ¯åேனäறÝ 
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கÙ©ãள« எனலாÝ.  ஆனாà ேபÖைச உணßÛ« உைரயாகேவா ேபÖசாகேவா மாä²Ý 
ெதா�ä¬ØபÝ ̄ µைமயான வளßÖzைய இåன¯Ý நாÝ ெபற�àைல எனேவ ·றலாÝ. இáவைக 
ஆÞ¶கã இåன¯Ý ெதாடßÛ« வளßÛ«வ±Ý �ைல�à இÔகØ©ைர வ� த�µÔகான த�âÜ 
ேப¦Ü ெபØ} ஒåைற அ�¯கÝ ெசÞ« �ளÔ¤xற« இÔகØ©ைர.  ேபÖ¦ உண� எåÝ 
ெதா�ä¬ØபÚைத ¯தåைமயாகÔ ெகாÙ© ெசÞயÜப©Ý இÚெதா�ä¬ØபÝ வ� நÝமாà 
ெசÞய¯}xற சாÚ�யÔ ·²கைள அ�Û«ெகாãளà அவzயÝ.  இÚெதா�ä¬ØபÝ வ� z² z² 
வாÔxயÕகைள இயÛ�ரÝ ®�Û«ெகாÙ© அதä¤ ஏäறவா² ெசயàப©Ý வ�வைக இரÙடாÝ 
ெமா�யாகÚ த�âெமா�ையÔ கäப« மä²Ý இலÔxயÕகைளÜ பä�Ú ெத�Û«ெகாãளà ஆxய 
¯யäzகã பä�°Ý அல¦வ« இå�யைமயாததாxற«.  த�â இலÔxயÕகã பலவäைற 
வாÞெமா�யாக அ�Û«வÛத ¯ைறகைள அ�ேவாÝ. ஆÚ�¹}, �±Ô¤றã, ைசவ மä²Ý 
ைவèணவ இலÔxயÕகã பலவäைற வாÞெமா�யாக அ�Û«வÛ«ãளைம பä� அ�ேவாÝ. 
ஆனாà இவäைற ¯ைறயாக மனÜபாடÝ ெசÞ°Ý ¯ைற ஒåைற இ«வைர நாÝ வ�வ¤Úத�àைல.  
இáவைக�à இÚெதா�ä¬ØபÝ வ� இதäகான வ�¯ைறைய �ளÔக ¯äப©xற« இÔகØ©ைர.   

 
 

2. �åன~  

“எå ேப± த�µ: (en pēru tamiḻu) A speech recognition for Tamil” (Renganathan 2021) எåற 
கØ©ைர வ�°Ý robot.tamilnlp.com எåÝ இைணயÜ பÔகÝ வ�°Ý ஆß©�ேனா மä²Ý ஈz�யாß 
ஆxயÚ ெதா�ä¬ØபÝ வ� எáவா² த�âÜ ேபÖைசÜ ®�Û«ெகாÙ©Ý ெசயäப©Ý ேராவßகைளÜ 
பä� �ளÔxேனாÝ.  இáவாராÞÖz�å ெதாடÔகமாக இÔகØ©ைர°Ý இÔகØ©ைர வ� 
ெகா©ÔகÜப©Ý �ளÔக¯Ý ெசயäப©xற«.  ¯Ôxயமாக இÔகØ©ைர வ� த�â இலÔxயÕகைள 
மனÜபாடÝ ெசÞ« கä²Ôெகாã´Ý வ�¯ைறகைள �ளÔக ¯äப©xேறாÝ.  ஒ� நாடாÔகã வ� 
த�â ெமா� உைரயாடà மä²Ý இலÔxயÕகைளÜ ப�¶ ெசÞ« �±ÝபÚ �±ÝபÔ ேகØ© 
மனÜபாடÝ ெசÞ«ெகாã´Ý வ�¯ைறகைள அ�ேவாÝ. ஆனாà ஒ�நாடா வ� உãள 
ெதா�ä¬ØபÕகã ேபÖைசÜ ®�Û«ெகாÙ© ெசயäப©Ý வ�கã இàைல.  இÛத ஒ± ¤�Ü�Øட 
ெதா�ä¬ØபÝ இ±Ûதாà எáவா² இலÔxயÕகைள மனÜபாடÝ ெசÞதà மä²Ý ®�Û«ெகாãளà 
ஆxய வ�¯ைறகã ேமÝப©Ý எåபேதா© எáவா² த�âÚ �றைமைய வளßÚ«Ôெகாãள 
�±Ý®Ý த�âÜ ப�àேவாß மä²Ý த�â ஆßவலßகã இÚ த�âÜ ேப¦Ü ெபØ}ையÜ 
பயåப©Ú�ÔெகாãளலாÝ எåபைத°Ý �ளÔ¤xற« இÔகØ©ைர.  
 
 

3. ெமா�Ú �றå மä²Ý த�âÚ �றå 

 
ெமா�Ú �றå எåபைத நாå¤ �ைலக�à �ளÔ¤வß ெமா��யà அ�ஞßகã (காÙக 
https://www.actfl.org/resources/actfl-proficiency-guidelines-2012).  ¯தà �ைல, ெதாடÔக �ைல, இைட�ைல, 
¯«�ைல மä²Ý zறÜ® �ைல எåÝ நாå¤ �ைலகைளÜ பä� �ளÔ¤Ý ெமா��யà 
அ�ஞßகã ¯தà �ைல��±Û« zறÜ® �ைலÔ¤ நாÝ நÝ ெமா�Ú �றைமையÜ பàேவ² 
வ�க�à வளßÚ« வ±xேறாÝ.  ¤�Ü�Øட தாÞெமா�Ö ¹ழ�ேலேய கà� கä² வளßÛ« வ±Ý 
அைனவ±Ô¤Ý தாÞெமா��à zறÜ® �ைலÚ �றைனÜ ெப²வ« �க¶Ý எ�«.  ஆனாà 
தாÞெமா�Ö ¹ழைல �Ø© ேவ² ெமா�Ö ¹ழ³Ô¤ கà�, ப~ மä²Ý ேவ² ஒ± காரணÚ«Ôகாக 
இடÝÜ ெபயßேவாராà ெமா�Ú �றைன ¯ைறயாக வளßÚ«Ôெகாãள இயலாமà ேபா¤Ý.  ஆனாà 
ெதா�ä¬ØபÝ வ� zறÜ® ெமா�Ú �றைன வளßÚ«Ôெகாã´தà இÔகாலÔகØடÚ�à இயàவதாக 
இ±Ôxற«.  �âÔகாªÝ தைல�ழான �ர�Ø எனÔ ·றÜப©Ý படÚ�å வ� ஆÔØெபà 
�²வனÚ�னß இÛத நாå¤ �ைலக�å �றைமைய �ளÔ¤åறனß.  
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படÝ 1: ஆÔØெபà �²வனÝ 

 
நாå¤ �ைலகைள ெவáவா² ெமா�Ú �றைமக�å ¬Ù~ய �றைமக�å அ}Üபைட�à 
ஒáெவா± �றைமைய°Ý �â�ைல, மÚ�ய �ைல மä²Ý உயß�ைல என¶Ý ��Úத�xåறனß.  
இÔக±Ú�å வ� ஒáெவா±வ�å ெமா�Ú �றைமைய°Ý இÛதÜ பÚ« �ைல�à ஒå�à 
அ�யலாÝ. தாÞெமா�Ü ®லைமையÜ ெபா²Úதவைர�à ஒ±வ�å ேபÖ¦ மä²Ý எµ«Ý �றå 
ஆxய ெசயäபாØ©Ú �றைன°Ý ேகØடà மä²Ý ப}Úதà ஆxய மÛத�ைலÚ �றைன°Ý 
ெவáேவ² உÚ�க�å அ}Üபைட�à அள�டலாÝ.  இÛத வைக அள�©Ý ¯ைறகைள°Ý 
ஆÔØெபà �²வனÚ�னß வ}வைமÚ« அெம�Ôகா�à த� ஒ±வ�å ெமா�Ú�றைனÜ பàேவ² 
காரணÕக´Ôகாக அள�Ø© வ±xåறனß.  இá�ளÔகÕக´Ô¤Ô காÙக https://www.actfl.org/assessment-
research-and-development/actfl-assessments.  மாணவßகã தÕக�å பã�, இள�ைலÔ கàÆ� மä²Ý 
¯«�ைலÔ கàÆ� வ¤Ü®க�à ேவä² ெமா��à இைட�ைல மä²Ý உயß�ைல�à �றைம 
ெபä�±ÔÔகேவÙ©Ý எåற கØடாய �ைல அெம�Ôகா�³Ý ேவ² zல நா©க�³Ý இ±Ôxற«. 
அேதா© இராªவÝ, ம±Ú«வÝ ேபாåற ப~க´Ô¤Ý ேவä² ெமா��à ¤�Ü�ØடÚ �றå 
இ±ÔகேவÙ©Ý எå²Ý கØடாயÝ இ±Ôxற«.  இவßகã இÛத காரணÚ«Ôகாக ஆÔØெபà 
�²வனÚ� அª¤வß.  
 
இÖ¹ழ�à த�âÚ �றå எåபைத நாÝ எáவா² க~ÔxேறாÝ இதäகான உÚ�கã எåன எåபைத 
அ�°Ý �ைல�à ேமäப} ஆÔØெபà �²வனÚைத°Ý அªகலாÝ.  அவßகã த�µÔகான �றå 
அள�© உÚ�ைய°Ý மäற ெமா�க�å அ}Üபைட�à வ¤Ú«ãளனß.    http://www.thetamillanguage.com 
எåÝ வைலÜபÔகÚ�å வ� ேமäப} �றைமக�å அ}Üபைட�à ¯தà �ைல��±Û« 
¯«�ைல வைர�லான பாடÕகைள ஒ� மä²Ý ஒ� ஆxயவä�å வ� வ}வைமÔகÜபØ©ãள«.  
இáவைலÜ பÔகÝ மä²Ý http://tamilnlp.com எåÝ வைலÜ பÔகÕக�å வ� த�â ெமா�Ôகான 
ெவáேவ² வச�கைளÜ ெபற வாÞÜ® ஏäப©ÚதÜபØ©ãள«.  
 

4. ெதா�ä¬ØபÝ வ� த�âÚ �றைன வளßÚ«Ôெகாãள வாÞÜ®கã: த�âÜ ேப¦Ü ெபØ} 
மä²Ý த�â ேராவß. 

 
ெதா�ä¬ØபÔ காலÔகØடÝ ஐÛ« எåÝ இÔகாலÔகØடÚ�à இயÛ�ரÕக�å வ� அைனÚ« 
ெமா�Ú �றைன°Ý வளßÚ«Ôெகாã´Ý வாÞÜ®கã இ±Ôxற த±ணÚ�à இÔகØ©ைர�å வ� 
தÝâÜ ேப¦Ü ெபØ} மä²Ý த�â ேராவß ஆxய இ± ெதா�ä¬ØபÕகைள 
அ�¯கÜப©ÚதÜப©xேறாÝ.   
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படÝ 2 – த�âÜ ேப¦Ü ெபØ}  

 

 
படÝ 2 – த�â ேராவß 

 
¯åனேர அ�¯கÝ ெசÞயÜபØட த�â ேராவß பä�ய �ளÔகÕகைள robot.tamilnlp.com எåÝ 
இைணயÜ பÔகÝ மä²Ý Renganathan (2021) கØ©ைரக�å வ� அ�யலாÝ.  த�âÜ ேப¦Ü ெபØ} எåப« 
ெதா�ä¬ØபÝ வ� த�â உைரயாடைல ம�தÔ¤Ý இயÛ�ரÚ«Ô¤Ý இைடேய ஏäப©ÚதÜ  பயåப©ÚதÜ 
ப©Ý க~� இயÛ�ரமா¤Ý.  இ« ஆß©�ேனா மä²Ý ஈz யாß ஆxய இ± ெதா�¬ØபÕகைளÔ ெகாÙ© 
வ}வைமÔகÜபØ}±Ôxற«.  இÔக±��å ¯Ôxய அÕகமாக ஒ±வ�å ேபÖைச ஒ�Üப�¶ ெசÞ«ெகாÙ© 
அதå வ� இயÛ�ரÚேதா© உைரயா©Ý வ�வைக ெசÞயÜபØ}±Üபேத.  ேபÖ¦ உண�Ú ெதா�ä ¬ØபÚ�å 
வ� வ}வைமÔகÜபØ}±Ô¤Ý இá�யÛ�ரÝ வ� த� ஒ±வ�å ேபÖைச உண±Ý �றைனÔ ெகாÙ© 
ெமா��à பàேவ² வைகயான உைரயாடà வைககைள அைமÜப«, இலÔxயÕகைள மனÜபாடÝ ெசÞவ« 
எåÝ இ±வைக ேநாÔகÕகைள மன�à ெகாÙ© இÚெதா�ä¬ØபÝ வ}வைமÔகÜபØ©ãள«.  
எ©Ú«ÔகாØடாக அåறாடÖ ¹ழ�à ஒ±வ±Ôெகா±வß அ�¯கÝ ெசÞ«ெகாã´Ý உைரயாடà, ஒ± 
இடÚ��±Û« இåெனா± இடÚ«Ô¤ வ� ேகØ©Ú ெத�Û«ெகாãளà ேபாåற z² z² உைரயாடàகைள 
ஏäப©Ú«வ« எåப« ஒ± ®றÝ.  இரÙடாவதாக ஆÚ�¹}, �±Ô¤றã, ®றÝ, அகÝ ஆxய பாடàகைள 
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ஒáெவா± வாÔxயமாகÜ ப�¶ ெசÞ« ெகாÙ© அáவாÔxயÕகைள பயனாளைர உÖச�Ôக ைவÚ«Ü ப�¶ 
ெசÞ«ெகாÙ© அவäைறÚ �±ÝபÚ �±Ýப ெசாàலைவÚ«Ü ப�äz ெசÞவ« எåப« எåப« இÔக±��å 
அ©ÚதÜ பயåபா©.   
 

4.1. அ�¯க உைரயாட³Ý த�âÜ ேப¦Ü ெபØ}°Ý 

த�âÜ ேப¦Ü ெபØ}ைய உைரயாட�à ஈ©ப©Ý இåெனா±வராகÔ க±Ú�à ெகாÙ© �åவ±Ý 
உைரயாட�à ஈ©ப©வ«: 
 
  த�âÜ ேப¦Ü ெபØ} (தெப): வணÔகÝ 
  மாணவß: வணÔகÝ 
  தெப: வணÔகÝ. எÜப} இ±Ôx�ßகã? 
  மாணவß: நåறாக இ±Ôxேறå. 
  தெப: ெராÝப மxâÖz. 
  மாணவß: �Õகã எÜப} இ±Ôx�ßகã? 
  தெப: நாÝ நåறாக இ±Ôxேறå.  
  மாணவß: உÕக ேப± எåன? 
  தெப: எå ேப± த�µ 
  மாணவß: உÕக ஊ± ேப± எåன? 
  தெப: எå ஊ± ேப± �லடà�யா 
  மாணவß: ெகா×சÝ காÜ� ¤}Ôx�ßகளா? 
  தெப: ேவÙடாÝ. நாå காÜ�ெயàலாÝ ¤}ÔகமாØேடå. 
\  மாணவß: �Õகã எåன ¤}Ü�ßகã? 
  தெப: நாå ஆர×¦ ¹æ ¤}Üேபå.  
  மாணவß: �åனால வாÕக 
  தெப: ச� �åனால வேறå.  
  மாணவß: ¦Ú«Õக 
  தெப: ச� ¦Ú«ேறå.  
  (உைரயாடà 1) 
 
ேமäப} உைரயாட�à மாணவß பயåப©ÚதÜப©Ý ெசாäெறாடßÔ ·²கைள ¯åனதாகேவ ப�¶ 
ெசÞ«ெகாÙ© அைமÔகÜபØ}±Ôxற«.  மாணவ�å அÚைதைகய உைரயாடைலÔ ேகØ¤Ýேபா« 
அைதÜ ேபÖ¦ உண� வ�யாக உணßÛ« அதäகான ச�யான உைரயாடைல இயÛ�ரÝ ப�¶ 
ெசÞயÜபØ}±Ô¤Ý ஒ�ÔேகாÜ® வ�Ô ·²xற«.  இ�à ¤�Üபாக ஒ± த� மாணவ�å 
உைரயாடேல பயåப©ÚதÜப©Ý �ைலையÔ காணலாÝ.  எàேலா±Ý இá�யÛ�ரÚேதா© 
உைரயாட�à ஈ©படேவÙ©Ý எåறாà ஒáெவா±வ±Ý இá�யÛ�ரÚ«Ô¤ 
“ெசாà�Ôெகா©Õகã’ எåÝ கØடைளையÔ ெகா©Ú«Ú தÕக�å ேபÖைசÜ 
ப�¶ெசÞ«ெகாãã´Ý வாÞÜ® உãள«.  இைதÔ �âÔகாªÝ உைரயாட��±Û« அ�யலாÝ.  
 
         மாணவß: ெசாà�Ôெகா©Õகã. 
         தெப: ச�.  நாå ெசாàறெத �±Ü�Öெசாà³Õகã. �Ü ேகØட�ற¤ ெசாà³Õகã.  

1) வணÔகÝ. (மாணவß �±Ü�Ö ெசாàலேவÙ©Ý) 
2) நåறாக இ±ÔÔxேறå 
3) �Õகã எÜப} இ±Ôx�ßகã? 
4) ெகா×சÝ காÜ� ¤}Ôx�ßகளா? 
5) �Õகã எåன ¤}Ü�ßகã? 
6) உÕக ேப± எåன? 
7) உÕக ஊ± ேப± எåன? 
8) ..... 

(உைரயாடà – 2: ப�¶ெசÞ«ெகாã´Ý உைரயாடà) 
  

இÛதÜ ப�¶ெசÞ«ெகாã´Ý உைரயாடà வ� மாணவß உைரயாடைலÜ ப�¶ெசÞ«ெகாÙ© 
இÛத இயÛ�ரÚேதா© உைரயாட�à ஈ©ப©வேத இதå ேநாÔகமா¤Ý.   ¤�Üபாக இÕ¤ 
ேநாÔகேவÙ©வ« எåனெவ�à இரÙடாÝ ெமா�யாகÚ த�â ெமா�ையÔ கä¤Ý 
மாணவßக´Ôெகன பàேவ²  �ற�à உைரயாடàகைள ஏäப©Ú� அவäைற த�த� 
ஒ�ÔேகாÜ®களாகÜ ப�¶ ெசÞ«ெகாÙ© மாணவßகã ேபசேவÙ}யைத அவßக�டÝ 
ேபசெசாà�Ü ப�¶ ெசÞ«ெகாÙ© �åனß அÛத உைரயாட�à �±ÝபÚ �±Ýப ஈ©பØ© 
மாணவ±Ô¤ அá¶ைரயாட�à �¤Ûத �றைன வளßÚ«Ôெகாã´ வாÞÜப�Üபேத இÝ¯ைற�å 
¯Ôxய ேநாÔகமா¤Ý.  
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4.2. த�âÜ ேப¦Ü ெபØ}ேயா© இலÔxயÕகைள அ�Û«ெகாãளà 

 
இÝ¯ைற�ேலேய எÛத ஒ± இலÔxயÚைத°Ý ஒ± மாணவß 
பழÔகÜப©Ú�ÔெகாãளேவÙ©ெமåறாà அதäகான ஒ�ÔேகாÜ®கைளÜ ஒáெவா± 
வாÔxயமாகÜ ப�¶ ெசÞ«ெகாÙ© மாணவ�டÝ அவäைறÜ ப�¶ெசÞ«ெகாÙ© �åனß ேபÖ¦ 
உண� ÂலÝ அá�லÔxயÕகைளÜ பழÔகÜப©Ú�Ôெகாã´Ý வாÞÜைப ஏäப©Ú«வேத 
இÚெதா�ä¬ØபÚ�å ேநாÔகமா¤Ý.  ஆÚ�¹}ைய°Ý, ®றநாÀ² பாடàகைள°Ý இÚதைகய 
ெதா�ä¬ØபÚ�à த�â ேராவß ÂலÝ பயåப©Ú�°ãளைமைய http://robot.tamilnlp.com/index1.php, 
http://robot.tamilnlp.com/index3.php, http://robot.tamilnlp.com/index4.php ஆxய பÔகÕக�å வ� அ�யலாÝ.   
 
இÚெதா�ä¬ØபÝ வ� இலÔxயÕகைளÜ பழÔÔகÜப©Ú�Ôெகாã´Ý வ�¯ைறக�à ¯த�à 
ப�¶ ெசÞ«ெகாã´Ý �ைல�å வ� மாணவ±Ô¤ இலÔxயÝ அ�¯கÜப©ÚதÜப©xற«. �åனß 
ஒáெவா± வ�யாக உைரயாடà வ� மாணவைர ஈ©ப©Ú«Ýேபா« மாணவ±Ô¤ 
அá�லÔxயÚைதÜ பழÔகÜப©Ú�Ôெகாã´Ý வாÞÜ® இ±Ôxற«. எ©Ú«ÔகாØடாக  
ஆÚ�¹}ையÔ கä²Ôெகா©Ô¤Ý ¯ைறையÔ �âÔகாªÝ உÚ� வ� அ�யலாÝ.  
 
 மாணவß: ஆÚ�¹} ெசாà�Ôெகா©Õகã 
 தெப: ச�. நாå ெசாàறெத �±Ü�Öெசாà³Õக. �Ü ேகØட�ற¤ ெசாà³Õக 
 தெப: அறÝ ெசய �±Ý® (மாணவß ேகØ©Ú �±Ü� ெசாàலேவÙ©Ý) 
 தெப: ஆ²வ« zனÝ 
 தெப: இயàவ« கரேவà 
 ..... 
இá¶ைரயாடà ப�¶Ô¤Ü �ற¤ மாணவ±Ý த�âÜ ேப¦Ü ெபØ}°Ý ஆÚ�¹}ைய ஓ«Ýேபா« 
�âÔகÙட ¹ழäகைள ேநாÔகலாÝ.  
 
 தெப: அறÝ ெசய�±Ý® 
 மாணவß: அறÝ ெசய�±Ý® (¯åனாà ப�¶ ெசÞத« ேபாலேவ உÖச�ÔகேவÙ©Ý. 
இàைலெய�à தெப ம²ப}°Ý அறÝ ெசய �±Ý® எåற வ�ையேய 
�±Ü�Öெசாà�ÔெகாÙ}±Ô¤Ý.  இÕ¤ ேநாÔகேவÙ}ய« எåனெவ�à ப�¶ ெசÞ°Ý ேபா« 
மாணவßகã கவனமாகÔ ேகØ©Ö ச�யாகÜ ப�¶ெசÞயேவÙ©Ý.  ஒ±வா² இ�à ®லைம ெபäற 
�å �åவ±Ý உைரயாடä ¹ழைல ஏäப©Ú�ÔெகாãளலாÝ.  
 
 தெப: அறÝெசய�±Ý® 
 மாணவß: ஆ²வ« zனÝ 
 தெப: இயàவ« கரேவà 
 மாணவß: ஊÔகம« ைக�ேடà 
 தெப: எÙ எµÚ« இகேழà 
 மாணவß: ஒÜ®ற¶ ஒµ¤ 
 தெப: அறÝ ெசய �±Ý® 
  
இÜப�äz�à ¯Ôxயமாக �åவ±Ý ஆÚ�¹} வ�கைள ¯த�à ஒ�Ú«ÔகாØ} மாணவßகைளÜ 
ப�¶ெசÞ«ெகாãவ« ¯தäகØடÚ�à நடÔகேவÙ©Ý.  
 

1) அறÝ ெசய �±Ý® 
2) ஆ²வ« zனÝ 
3) இயàவ« கரேவà 
4) ஈவ« �லÔேகà 
5) உைடய« �ளÝேபà 
6) ஊÔகம« ைக�ேடà 
7) எÙ எµÚ« இகேழà 
8) ஏäப« இகâÖz 
9) ஐயÝ இØ© உÙ 
10) ஒÜ®ர¶ ஒµ¤ 
11) ஓ«வ« ஒ�ேயà 
12) ஔ�யÝ ேபேசà 
13) அஃகÝ ¦±Ôேகà 
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இáவ�கைளÜ ப�¶ ெசÞ«ெகாÙட�å ேபÖ¦ உண� ஒáெவா± வ�ையÔ ேகØட«Ý அ©Úத வ� 
எ« என அ�xற«.  மாணவß ஒáெவா± வ�ைய°Ý ச�யாக உÖச�Ú«Ü பழxய�å ¯தàவ�ைய 
த�âÜ ேப¦Ü ெபØ} ·ற அ©Úத வ�ைய மாணவß ·றÚ �±ÝபÚ �±Ýப த�âÜ ேப¦Ü ெபØ}°Ý 
மாணவ±Ý ஆÚ�¹} வாzÚ«ÔெகாÙ}±Ô¤Ý �ைலைய ஏäப©ÚதலாÝ.  ேகØடà, உÖச�Úதà 
மä²Ý மனÜபாடÝ ெசÞதà எåÝ இÛத Âå² ¯Ôxய �ைல�à இÚெதா�¬ØபÝ வ� 
இலÔxயÕகைள மாணவßகã அ�Û«ெகாã´Ý வாÞÜைப ஏäப©ÚதலாÝ. இÝ¯ைற ஏறÔ¤ைறய 
வாÞவ� இலÔxயÚைத பழÕÔகாலÚ�à பரÜ�ய ¯யäz ேபாåறேத.  ¤±�å வ� �டßகã 
வாÞெமா� இலÔxயÚ«Ô¤ அ�¯கÝ ெபä²Ü �åனß அá�லÔxயÚைதÚ �ன¯Ý ெதாடßÛ« 
பயåப©Ú� அ�à ®லைம ெபäறனß.  இேத உÚ�ைய இÕ¤ ெதா�ä¬ØபÝ வ� 
அ�¯கÜப©Ú«xேறாÝ.  இÕ¤ ெதா�ä¬ØபÝ ¤±வாக அ�¯கÜப©ÚதÜப©xற« எåபைத 
ேநாÔகேவÙ©Ý 
  

5. ¯}¶ைர 

 
¤�Üபாக இதäகான �ர�கைள°Ý இயÛ�ரÚ ெதா�ä¬Øப¯Ý உ±வாÔகÜபØ}±Üபதாà 
எÛதெவா± உைரயாடைல°Ý இலÔxய வ�கைள°Ý ¤�Ü�Øட mp3 ஒ�ÔேகாÜ® வ� இைணÔக 
வாÞÜ®ãள«.  இáவைக�à ஆz�ய�å பÕ¤ இáவைக உைரயாடàகைளÚ தயாß 
ெசÞ«ெகாãவ«Ý அவä²Ôகான உைரயாடàக�à மாணவßகைள ஈ©பட ெசÞயேவÙ©Ý 
எåபேத.  இÚெதா�ä¬ØபÝ வ� த�â ெமா� மØ©மàலா« மäற ெமா�க´Ôகான 
ப�äzகைள°Ý ஏäப©Ú�Ôெகாã´Ý வாÞÜ® உãள« எåபைத அ�யலாÝ. ¤± மä²Ý �டßகã 
வ� வாÞெமா�யாக வளßÛ«வÛத இலÔxயÕகã இÔகாலÔகØடÚ�à ெதா�ä¬ØபÝ வ� வளர 
பàேவ² வாÞÜ®கã இ±Ôxåறன எåபைதÖ ¦Ø}ÔகாØ©Ý ேநாÔகேம இÔகØ©ைர எனலாÝ.   
பàேவ² �ைலக�à உைரயாடàகã மä²Ý இலÔxயÕகைள ஒ�ÔேகாÜபாகÜ ப�¶ 
ெசÞ«ெகாã´Ý �ைல�à இÚெதா�ä¬ØபÝ ¤±வாகÖ ெசயàபØ© இைதÜ பயåப©Ú«Ý 
�டßகã பலைர உ±வாÔ¤Ý �ைலைய ஏäப©ÚதலாÝ.  
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  ¦±ÔகÝ 
 

 
 
ெமா��யà «ைற�à தரவக ெமா��ய³Ý க~� ெமா��ய³Ý 
�கÜெப�ய வளßÖzையÜ ெபä²ãளன. தகவà ெதா�à¬ØபÚ�å ெதாடß 
வளßÖzயான«, ெமா� ஆÞ�³Ý கäறà கä�Úத�³Ý ெப±Ý 
மாäறÚைதÔ ெகாÙ©வÛ«ãள«.  
  
தரவக ெமா��யà எåப« ெமா��யà ஆராÞÖzÔகாகÖ ேசக�ÔகÜபØட 
"�கâ ேநரÚ" (real time) தர¶கã, தர¶ÚதளÕக�à க~�மயமாÔகÜபØ©, 
அதå அ}Üபைட�à ேமäெகாãளÜப©Ý ெமா��யà ஆÞ¶ ஆ¤Ý. இ« 
ெமா�Ü பயåபாØ© அ}Üபைட�லான «à�யமான ஆÞ¶க´Ô¤Ü ெப±Ý 
«ைணயாக அைமxற«.  
 
ஒ± ெமா�Ôகான தரவகÚைத அ��யà அ}Üபைட�à   உ±வாÔக¶Ý 
உ±வாÔகÜபØட தரவகÚைத ¯ைறயான ெமா��யà ஆÞ¶ 
வ�¯ைறகைளÜ �åபä� ஆÞ¶ெசÞய¶Ý ேதைவயான அ�ைவÚ தரவக 
ெமா��யà அ�Ôxற«. ஒ± ெமா��à காணÜப©Ý ¬ªÔகமான 
·²கைள°Ý இ«வைர கÙட�யÜபடாத ெமா��யà ·²கைள°Ý, 
�கÜெப�ய தர�ைன ஆÞவதå வ� கÙ©�}Ú«Ö ெசாàலÔ·}ய 
க±�கைள நாÝ ெபä²ãேளாÝ. தரவக ெமா��யà எåப« ெமா� 
தர¶க�å «ைணÔெகாÙ© ெமா��ைன ஆÞவதா¤Ý. 

Keywords: 
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C க~� ெமா��யà 
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1. அ�¯கÝ  

 
மேலzயÚ த�âÚ தரவகÝ 
 
மேலzயா ேபாåற பåெமா�Ö ¹ழà �ைறÛத நாØ}à தாÞெமா�ைய ¯தå ெமா�யாகேவா (L1) 
இரÙடாÝ ெமா�யாகேவா (L2) கä�Üபதä¤Ý கäபதä¤Ý தரவக ஆÞ¶கã ெப�«Ý «ைண®�°Ý. 
ேம³Ý ஒ± ெமா��å ெசாäகள×zயÝ,  இலÔகணÝ ஆxயவä�å இåைறய கØட வளßÖzையÚ 
ெத�வாகÚ ெத�Û« ெகாãளÚ தரவக ெமா��யà «ைற  �க¶Ý உத¶Ý. இதä¤ ¯த�à ஒ± 
¯µைமயான தரவகÝ ேதைவ. இÔகØ©ைர மேலzயÚ த�µÔ¤ உ±வாÔகÜபØட தரவக 
ேமÝபாØ}ைன �ளÔ¤xåற«. 
 
ஒ± ெமா��à தரவகÝ உ±வாÔகÜப©வதä¤Ü பல �ைல�à zÛ�Ú«Ú �Øட�ட  ேவÙ}°ãள«. 
தரவகÚைதÜ ேபÖ¦Ú தரவகÝ, எµÚ«Ú தரவகÝ என இ± �ைல�à உ±வாÔகலாÝ அ«மØ©மå� இடÝ 
சாßÛ« உ±வாÔகலாÝ; காலÝ சாßÛ«Ý உ±வாÔகலாÝ; ஒÜ�Ø©Ú தரவகÝ, zறÜ®Ú தரவகÝ என ஆÞ¶ 
��வைடxற«. மேலzயா�à உ±வாÔகÜபØட தரவகÝ தäகால மேலzய எµÚ«Ú த�â தரவகமா¤Ý. 
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தäகாலÚ த�ைழÜ ெபா²Úதவைர, த�âநாØ}à, தரவக ெமா��யà அ}Üபைட�à zல த�â ஆÞ¶கã 
உãளன. ஆனாà தரவக ெமா��யà ெகாãைககã, ெந�¯ைறக�å அ}Üபைட�à மேலzயா�à எÛத 
ஆÞ¶Ý தரவக அ}Üபைட�à இàைல; தரவக அª¤¯ைற�à �Øட�டÜபØட கäறà கä�Úதà ஏ«Ý 
இàைல. எனேவ தரவகÚைத உ±வாÔ¤வ« �க ¯Ôxயமா¤Ý. ஆ�Ý தரவகÝ உ±வாÔக zல 
ேகாØபா©க´Ý ேதைவ. 
 
இÛதÔ ேகாØபா©கைள அைடவதä¤ இதä¤ ¯åனß தரவகÕகைள உ±வாÔxயவßகã அ��யà ஆÞ�å 
வ� zல அ}Üபைடகைள உ±வாÔx ெசå²ãளனß. அÛத அ}ÜபைடகைளÜ �åபä� மேலzயÖ ¹ழ³Ô¤ 
எäப தரவகÝ உ±வாÔகÜபØட«. அதäகான �åன~°Ý ேகாØபா©Ý ெதாடßÛ« �வ�ÔகÜப©xåற«. 

 
 
2. �åன~  

 
த�â - ஓß இரØைட வழÔ¤ ெமா� 
 
உãளாßÛத �ைல�à, த�â ஓß இரØைட வழÔ¤ ெமா� (Ferguson, 1971). ேபÖ¦Ú த�µÔ¤Ý எµÚ«Ú 
த�µÔ¤Ý அவä�å அைமÜ�³Ý, ெசயàபா©க�³Ý, த�âÖ ச¯தாயÚ�å மனÜபாåைம�³Ý 
ேவ²பா©கã உãளன. மேலzயா�³Ý த�âெமா� ேப¦Ý மÔக�ைடேய இÛத இரØைட வழÔ¤�ைல 
�ல¶xற«. ேபÖ¦Ú த�ழான«,  அைமÜ®, ெசயàபா©கã, ச¯தாய மனÜபாåைம எå² அைனÚ« 
�ைலக�³Ý எµÚ«Ú த�µடå ேவ²பா©கைளÔ ெகாÙ}±Ôxåற«. த�âநாØ}à மØ©ேம அÕ¤ 
�ல¶Ý இரØைட வழÔ¤ �ைலÔகான  zல ¯ைறயான ெமா��யà ஆÞ¶கã ேமäெகாãளÜபØ©ãளன 
(Deivasundaram, 1981). மேலzயா�ேலா, zÕகÜÁ�ேலா, இலÕைக�ேலா, அÚதைகய ஆÞ¶கã எ«¶Ý ெப�ய 
அள�à ெகாãளÜபட�àைல, எ�Ý, இÕெகàலாÝ �ல¶Ý இரØைட வழÔ¤ �ைலபä�Ö zல ஆÞ¶Ô 
கØ©ைரகã ¤�Ü�Ø©ãளன (De Silva, 1976). 
ேமä·�ய நாå¤ நா©க�³Ý த�âÜ ேபÖ¦ வழÔ¤க�à, zல ¤�Ü�டÚதÔக ேவ²பா©கã உãளன; 
இ±Ü�Ý, எµÚ« வழÔ¤க�à ேவ²பா©கã ¤ைறவாக இ±Ôxåறன. அவä�ைடேய ெசாäகள×zய 
ேவ²பா©கேள காணÜப©xåறன. ஆனாà, இÛதÔ க±«ேகாைள உ²�Üப©Ú«Ý ¯ைறயான ஆÞ¶கã 
எ«¶Ý ெசÞயÜபட�àைல. மேலzய தரவக உ±வாÔகÚ�ä¤ ஆÞவாளß எµÚ«Ú த��ைன மØ©ேம 
ஆÞ�ä¤ உØப©Ú�°ãளாß. 
 
தäகால எµÚ«Ú த�â 
 
ேமä·�யவä�å அ}Üபைட�à, தäகால எµÚ«Ú த��å வரலா² இரÙ© ¿äறாÙ©கைளÔ ெகாÙட« 
எå² ·றலாÝ. இ±Ü�Ý, 1930க��±Û« மேலzயா¶Ô¤Ú த�ேய ஒ± த�â இலÔxய மர® உãள« எå² 
ஆÞவாளßகã ·²xåறனß (Rajantheran et al., 2012). எனேவ மேலzயÚ த��å தåைமகைள மேலzயÚ த��å 
தர¶கைளÔ ெகாÙ© ஆÞ¶ ெசÞவ« அவzயமாxåற«. ெதாடßÛ« மேலzயÚ த��å பயåபா© அ�கÝ 
உãள தளÕக�à இ±Û« ேபÖ¦Ú த��å தர¶கã ேசக�ÔகÜபட ேவÙ©Ý. மேலzயா�å ¯ÔxயÚ த�âÚ 
தளÕகளாகÚ த�âÜபã�கã, த�â �å�யà /அÖ¦ ஊடகÕகã, இைணய ஊடகÕகã, இலÔxய �கâÖzகã 
�ளÕ¤xåறன. 
 
அ. த�âÜபã� / த�âÔகà� 
 
1816-ஆÝ ஆÙ© �னாÕxà ¯தà த�â வ¤Ü®Ú ெதாடÕகÜபØ©Ô xØடÚதØட இ±¿² ஆÙ©கã 
ஆxåறன (Shoniah & Ramasamy, 2015; Wong, 1982). இÜேபா« மேலzயா�à 527 த�âÚ ெதாடÔகÜபã�கã 
உãளன. இÛதÜ பã�க�à எµÚ«Ú த�â கä�ÔகÜப©xற«. பரமzவÝ & பாரைசயன (2016) க±Ú«Üப}, 
“ெமா�Ô ெகாãைக�à ஏäபØட மாäறÚதாà (ரசாÔ அ�Ôைக 1956), த�âÚ ெதாடÔகÜ பã�க�à 
த�âெமா�Ü பயåபாØ}ைனÚ தÔக ைவÚ«Ô ெகாãள ¯}Ûத«. ஆகேவ இÔெகாãைகயாà த�âெமா� 
பா«காÔகÜபØட«. எனேவ, இå²வைர, மேலzயா�à உãள அைனÚ« 527 த�âÚ ெதாடÔகÜ பã�க´Ý 
ேதzய ெமா�யான மலாைய°Ý, இரÙடாÝ ெமா�யான ஆÕxலÚைத°Ý த�ர அைனÚ«Ü பாடÕகைள°Ý 
த�âெமா��à கä�Ôxåறன. 
 
ஆ. த�â தகவà ஊடகÕகã 
 
த�âெமா� பரவலாகÜ பயåப©ÚதÜப©Ý மäெறா± களÝ ஊடகÝ. பரமzவÝ & பாரைசயå (2016) 
�åவ±மா² ·²xறாßகã: “மேலzயா�à ெதாைலÔகாØz, வாெனா�, பÚ��ைக ேபாåற பàேவ² 
ஊடகÕகã த��å வளßÖzÔ¤Ô ¤�Ü�டÚதÔக பÕக�ÜைபÖ ெசÞ«ãளன” (பரமzவÝ, 2010). மேலzய 
வாெனா� �கâÖzக�à அதå இÛ�ய ெமா� ஒ�ÜபரÜ�à 24 ம~ ேநர¯Ý த�â ஒ�பரÜ® இ±Ûத«; த�â 
95% இடÝ�}Úத«. பாடàகேளா©Ý இைசேயா©Ý·ட, உைரயாடà �கâÖzகã, க�ைத ஒÜ�Úதà, 
நாடகÕகã ஆxயவä�ä¤Ý க~சமான அள¶ ேநரÝ ஒ«ÔகÜப©xற«. மேலzயா�à தäெபாµ« அரசாÕக 
ஊடகமான �åனà பÙபைல°Ý மேலzயÚ ெதாைலÔகாØz த�âÜ��¶Ý ெசயàபØ© வ±xåறன. 
த�யாß ெதாைலÔகாØz �²வனமான ஆæடேரா�å த�â ஒ�ÜபரÜ®Ý வாெனா� ��வான �.எÖ ராகா�å 
ஒ�ÜபரÜ®Ý ெசயàபØ© வ±xåறன. 
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இ. த�â அÖ¦ ஊடகÕகã 
 
ேம³Ý, உãநாØ}à அÖzடÜபØட இதâக´Ý, நா�தâக´Ý, த�âநாØ© (இÛ�யா) இதâக´Ý 
மேலzயா�à xைடÔxåறன. இ« மேலzயÚ த�ழßக´Ô¤Ú த�âெமா�Ú �றåகைள°Ý 
ெசாäகள×zயÚைத°Ý ப}Ôக¶Ý வளßÚ«Ô ெகாãள¶Ý தாராளமான வாÞÜ®கைள உ±வாÔ¤xற«. 
¤�Üபாக நா�தâகளான மேலzய நÙபå, மÔகã ஓைச, த�â மலß ெதாடßÛ« ெவ�வ±xåறன. �åÝ 
நா�தழான த�â ேநசå �²ÚதÜபØட« கவைலÔ¤�ய ெசÞ�யா¤Ý. 
 
ஈ. இைணய ஊடகÝ 
 
த��å வளßÖzÔ¤Ü ெப�«Ý உத¶Ý மäெறா± பயãள ஊடகÝ இைணயÝ. அைனÚ« ¯ÔxயÚ த�â 
நா�தâக´Ý இைணயÚதளÕக�à காணÜப©xåறன. இைவ பரÛ«பØட த�âÖ ெசÞ�கைளÔ 
ெகாÙ}±Ôxåறன. இ« த�âெமா�ைய இைளய தைல¯ைற�னß தÔகைவÜபதä¤Ý, 
பயåப©Ú«வதä¤மான மäெறா± கØடÚைத உ±வாÔ¤xற«. மேலzயÚ த�â இைணயÚதளÕக�à 
மேலzயா இå², வணÔகÝ மேலzயா ேபாåற தளÕகã உடÔ¤டå ெசÞ�கைள இ©xåறனß. இ« த�ர 
ெபா« இயÔகÕகã, த� நபßக�å இைணயÚதளÕக´Ý, வைலÜப�¶க´Ý த�âெமா�ையÚ ெதாடßÛ« 
பயåப©Ú� வ±xåறன. எனேவ, பàேவ² களÕக�à த�â பயåப©ÚதÜபØடா³Ý ·ட மேலzயா�à 
அ�கமாகÚ த�â பயåப©ÚதÜப©Ý ¯ÔxயÔ களÕகளாக, �âÔகÙட நாå¤ களÕகã ¯தåைமயாகÚ 
இ±Ôxåறன. 
 
படÝ 1: மேலzயÚ த�âÚ தளÕகã. 

 
 
 
 
இÚதளÕக�à எµÚ«Ú த�â பயåப©ÚதÜப©xற« எåபைத ேமäகÙட தகவàகã ெத�வாக 
�²¶xåறன. ேமäகÙட களÕக�à பயåப©ÚதÜப©Ý எµÚ«Ú த�ைழ மேலzயா�å தäகால எµÚ«Ú 
த�â எå² அைழÔகலாÝ. தäகால எµÚ«Ú த��ைன ¯µைமயாக ஆÞ¶ ெசÞய இÚதளÕக�à 
பயåப©ÚதÜப©Ý எµÚ«Ú த��ைனÚ ெதா¤Üப« அவzயமாxåற«. அதå �åனß அதைன ெமா��யà 
ப¤ÜபாÞ¶ ெசÞவதå வ� ந ன ெதா�à¬ØபÔ க±�கைள உ±வாÔக அ}Üபைட ேவைலகைளÖ ெசÞய 
¯}°Ý. இÛத தளÕக�à இ±Û« 1980-2020 வைர ெவ��டÜபØட தர¶கைள ஆÞவாளß தரவகÝ உ±வாÔக 
ெதா¤Ú«ãளாß. 
   
தäகால எµÚ«Ú த�ைழ �வ�Ôக, கடÛத Âå² ¿äறாÙ©களாக எµதÜபØட பல கØ©ைரக´Ý 
®ÚதகÕக´Ý உãளன, காà©ெவà, {.°. ேபாÜ,  ரமா¯�வß, ஆßடå ேபாåற ஐேராÜ�ய அ�ஞßகã, 19, 20-
ஆÝ ¿äறாÙ©க�à த�âநாØ}à தÕx�±Ûத காலÚ�à த�µÔ¤Ö zல இலÔகணÕகைள எµ�னß. 20-ஆÝ 
¿äறாÙ}å �äப¤��à, த�âநாØ}à ெமா��யà அ��ய�å அ�¯கÚதாà, அகÚ�ய�ÕகÝ, 
ேகாதÙடராமå (Kothandaraman, 1997) (இÛ�யா), ¬çமாå (Nuhman, 1999) (இலÕைக), �� ைநனா ¯கÝம« 
(மேலzயா), zÚதாßÚதå (zÕகÜÁß) ஆxேயாராà தäகாலÚ த�µÔ¤Ö zல ®�ய இலÔகணÕகã 
எµதÜபØடன.  
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இ±Ü�Ý, ேமேல ¤�Ü�Ø©ãள ெப±Ýபாலான இலÔகணÕக´Ý �வரண ெமா��யà (descriptive 
linguistic) மர��±Û« எµதÜபØ©ãளன. அகÚ�ய�Õக¯Ý ேகாதÙடராமÝ தÕகள« �வரண ஆÞ¶க�à 
சாÝæx�å மாä�லÔகண அª¤¯ைறைய (Generative Grammar approach) அÕெகாå²Ý இÕெகாå²மாக 
ஏä²ÔெகாÙடனß. ஆனாà இÛத இலÔகணÕகã தäகாலÚ த��å உÙைமயான தரவக ஆÞ�å 
அ}Üபைட�லான இலÔகணÕகã எå² ·ற ¯}யா«. எனேவ தரவக ெமா��யà அ}Üபைட�லான 
தäகாலÚ த�ைழ ¯µைமயாக ஆÞ¶ ெசÞய ேவÙ}ய ேதைவ உãள«. இதå வ� த�âெமா��à உãள 
¬ªÔகமான, «à�யமான ெசÞ�கã ெவ�வர அ�கÝ வாÞÜ�±Ôxåற«. ெமா�Ô¤ இலÔகணÝ �க 
அவzயமான ஒå². இá�லÔகணÚைத அ}Üபைடயாக ெகாÙேட அÝெமா� இயÕ¤xåற«. 
இலÔகணÚைத தரவக அ}Üபைட�à ஆÞ¶ ெசÞவ« இÜெபாµ« சாÚ�யமாx°ãள«. 
 
3. மேலzயÚ த�âÚ தரவக ேமÝபா©  

 
அØடவைண 1: மேலzயÚ த�âÔ களÕகã. 

தழ்நாடூ்ல் பயன்பத்தப்பம் த௱க்காக, தழ் ெமய்நிகர ் அகாட 
(ெசன்ைன), அண்ணா பல்கைலக்கழகதொ்ன் AU-KBC ைமயம் (ெசன்ைன), மற்ம் 
இந்ொய ெமா௯களின் மத்ொய நிவனம் (ைமிர)் ேபான்ற ல 
பல்கைலக்கழகங்கள் மற்ம் ஆராய்ச் நிவனங்களால் ல தரவக ொட்டங்கள் 
ேமற்ெகாள்ளப்பட்டன. ங்கப்ௗர ் எ௱த்ௌத ் த௱க்ஶ, ங்கப்ௗர ் கல்௳ 
அைமசச்கம் ஒ தரவகத்ைத உவாக்ழள்ளௌ. இலங்ைகல், ெமாரட்வா 
பல்கைலக்கழகம் (ெகா௱ம்) எ௱த்ௌத ்த௱க்கான தரவக ேமம்பாட் பணில் 
ஈபட்ள்ளௌ. 
 
மேலயத ் த௱க்கான தரவகம் இன்ம் உவாக்கப்பட௳ல்ைல. எனேவ, 
மேலயா௳ன் தற்கால எ௱த்ௌத ் த௱க்ஶ, இயற்ைகயான ெமா௯ப் பயன்பா 
அல்லௌ மேலயா௳ல் உள்ள தழ் ெமா௯ப் பயனரக்ள் தங்கள் அன்றாட 
வாழ்க்ைகச ் ிழல்களில் ெடௗவாக்ழய ல்கைள உள்ளடக்ழ ஒ தரவகம் 
உவாக்க ேவண்ூய அவயத்ைத கத்ொல் ெகாண், தரவகப் பணிைய 
நிைறேவற்ற இந்த ஆய்௵த ்ொட்டம் ேமற்ெகாள்ளப்பட்டௌ. 
 
தரவகÝ ேமÝபாØ}ä¤ ¯å அàல« ெதா¤ÔகÜப©வதä¤ ¯å zல அ}Üபைட ெசÞ�கைள உ²� ெசÞவ« 
அவzயÝ எனÜ பாßÚேதாÝ. தரவகÚ�å உØ��¶கã ேதß¶Ô¤ மேலzயÚ த�âெமா� பயåபாØ}ைன 
உãளடÔx, BNC COCA எனÜப©Ý ��Øடå / அெம�ÔகÚ தரவகÕகã வ�காØ}யாகÔ ெகாãளÜபØடன. 
தரவகÚ�å எÙ~ÔைகÔ¤ Üராáå தரவகÝ வ�காØ}யாகÔ ெகாãளÜபØட«.  
 

தரவக ெமா௯யல் ௌைறல் BNC மற்ம் COCA இரண் க்ழயமான 
தரவகங்களாஶம். 20 ஆம் ற்றாண்ூன் (ற்பஶொ) ரிட்ூஷ் ஆங்ழலத் 
தரவகமான BNC, 1991-1995 வைரலான 100 ல்௧யன் ரிட்ூஷ் ஆங்ழல 
ெசாற்கைள உள்ளடக்ழயௌ. COCA உலழல் பரவலாகப் பயன்பத்தப்பம் 
தரவகங்களில் ஒன்றாஶம். COCA, 1990-2019 வைர ஒவ்ெவா வடம் 20 ல்௧யன் 
ெசாற்கைள  உள்ளடக்ழ ஒ ல்௧யக்ஶம் அொகமான ெசால் தர௵கைளக் 
ெகாண்ள்ளௌ.  
 

Domain Medium 

Text Book 
Primary 1,2,3,4,5,6, Secondary 1,2,3,4,5, Student Writing and 
Others  

Periodical Tamil News Papers  

Popular Magazine Tamil Magazines 

Fiction Short Story, Novel, Essays, and Others 

Internet Web Portal articles 
Academy Journal Journals 

To-Be Spoken TV/Radio news, and Scripts 

Unclassified 
Government Notification, NGO Materials, Special edition, and 
Others 
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500 மா��கã ஒáெவாå²Ý 2000 ெசாäகã என ஒ± �à�யå (10 இலØசÝ) ெசாäகã ேசக�ÔகÜபØடன. 
இÖெசாäகைள எÕx±Û« எ©ÔகÜபட ேவÙ©Ý எåப�à ஒ± வைரயைற உãள«. அÛத வைரயைற�å 
அ}Üபைட�à  மேலzயா�à த�â அ�கÝ ®ழÕ¤Ý களமாகÚ  த�âÜபã�கã, நா�தâகã, ச×zைககã, 
இலÔxயÜ பைடÜ®கã, இைணயÝ, ஊடகÕகã எனÜ பØ}ய�டÜபØடன. தளÕக´Ý களÕக´Ý 
கÙட�யÜபØட�å, ஒáெவா± ���³Ý இ±Û« எÚதைன �µÔகாØ©Ö ெசாäகã எ©ÔகÜபடேவÙ©Ý 
எåபதைன �.எå.z தரவகÚைத ைவÚ« வைரயைற ெசÞயÜபØட«.  
 
வைரபடÝ 2: BNC தரவக உØ��¶கã 

 
வைரபடÝ 3: COCA தரவக உØ��¶கã 
 
 

 
 
வைரபடÝ 4: மேலzயÚ த�âÚ தரவக உØ��¶கã. 
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அØடவைண 2: மேலzயÚ த�âÚ தரவக¯Ý �.எå z தரவக¯Ý. 
 
 

 British National Corpus Written Malaysian Tamil Corpus 

Domain  Imaginative (19%) 
Arts (7%) 
Belief and thought (3%) 
Commerce/Finance (8%) 
Leisure (14%) 
Natural/pure science (4%) 
Applied Science (8%) 
Social science (16%) 
World affairs (20%) 
Unclassified (1%) 

Imaginative (20%) 
Arts (15%) 
Belief and Thought (5%) 
Commerce and Finance (10%) 
Leisure (10%) 
Science and Technology (10%) 
World affairs (10%) 
Family and Society (20%) 
 

Date 1960-1974 (2.26%) 
1975-1993 (89.23%) 
Unclassified (8.49%) 

1980 - 2000 (20%)  
2001 - 2010 (30%) 
2011 - 2020 (50%) 

Medium 
 

Book (58.58%) 
Periodical (31.08%) 
Misc. published (4.38%) 
Misc. unpublished (4.00%) 
To-be-spoken (1.52%) 
Unclassified (0.40%) 

Textbook (10%) 
Periodical (20%) 
Popular magazine (20%) 
Fiction (10%) 
Internet (10%) 
Academy journal (10%) 
To-be-spoken (10%) 
Unclassified (10%) 

 
 
 
�µÔகா©Ý ��¶க´Ý உ²� ெசÞயÜபØட�å தர¶கைள உã�© ெசÞவதä¤ உã�Ø© ப}வ 
ெமåெபா±ã உ±வாÔகÜபØட«. இதå ெவ��© எÔæ.எÝ.எà ேகாÜ�à (XML File format)அைம°மா² 
வ}வைமÔகÜபØட«. 
 
வைரபடÝ 5: மேலzயÚ த�âÚ தரவக ேமÝபாØ}å ¯µைமயான ெசயà¯ைற. 
 

 
 
 
இ²�யாகÔ ேகாÜ®கã எÔæ எÝ எà வ}வÚ�³Ý உைர ேகாÜபாக¶Ý ேச�ÔகÜபØட«. 
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வைரபடÝ 6: XML ேகாÜ® வ}வÝ. 
 

 
 
4. தரவக அ}Üபைட�லான தäகாலÚ த�â ஆÞ¶ 

 
ெமா� கäறà கä�Úத³Ô¤Ý, ெமா��யà க±�கã ெமåெபா±ã உ±வாÔ¤வதä¤Ý ¯த�à, நàலெதா± 

தரவகÝ ேதைவ எåபைத வ�°²Úதேவ இÔகØ©ைர எµதÜபØ©ãள«. இÜெபாµ« உ±வாÔகÜÜØ©ãள 

தரவகÝ 1�à�யå ெசாäகைளÔ ெகாÙ©ãள«. ெதாடßÛ« த�â பயåப©Ú«Ý தளÕக�à இ±Û« 

ெப±Ûதர�ைனÜ ெபä² மேலzயÚ த�µÔ¤ ஒ± ெப±ÛதரவகÝ உ±வாÔக ேவÙ}ய ப~ உãள«. அைதÚ 

ெதாடßÛ«  க~� �ரàகைள எµ� அதäேகäறவா² ெமா�ையÜ பயåப©Ú«வ« அ©ÚதகØட ெமா� 

வளßÖzÔ¤ �Ú�©Ý. தரவக ெமா��யà ஆÞவாளß ெமா��யà ஆÞ¶Ô¤ Corpus based, corpus driven எåற 

இ±¯ைறகைள ¯å ைவÔxåறாß. இÖெசàெந��à மேலzயÚ த�µÔகான ஆÞ�ைன இØ©ÖெசàலாÝ. 

 
5. எ�ßபாßÜ® 

 

அைனÚ«Ô களÕக�³Ý த�âெமா�Ü பயåபாØைடÜ ®�Û«ெகாãவதä¤Ý, அதå வளßÖzÔ¤ ¯ைறயான 

ெமா�Ú �Øட�டைல ேமäெகாãவதä¤Ý, ெமா� கä�Úதà, அகரா��யà ேபாåற கä�Úதà 

ேநாÔகÕக´ÔகாகÚ ேதைவயான ெமா��யà க±�கைள ேமÝப©Ú«வதä¤Ý, மேலzயா�å தäகால 

எµÚ«Ú த��å தäேபாைதய �ைலைய°Ý வளßÖzைய°Ý தரவகÚ�å «ைணெகாÙ© ஆÞ¶ ெசÞவ« 

அவzயÝ. இÜெபாµ« உ±வாÔகÜÜØ©ãள இÚதரவகÝ இÝ¯யäzக´Ô¤ �Ú�©Ý எåப« ெத�¶. 
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  ABSTRACT  
 

 
 
Suicide note is an important forensic text, particularly in the case of 
equivocal deaths. The major problem for the investigators falls on 
determining the authenticity of the suicide note discovered. In order to 
unravel the authenticity of the suicide note, it is essential to understand 
the characteristics of the genuine suicide notes. Suicidal individuals 
are more likely to experience depression, stress and anxiety. They are 
often suffocated by different emotions. Despite the fact that they do 
not express their emotions, their choice of words, particularly emotive 
words will reflect the emotions they are going through. This study 
focuses on analysing the emotionality in a genuine suicide note to 
detect the emotions expressed by the writer before terminating her life. 
In recent times, computerised methods are being adopted to analyse 
and characterise the quantity of linguistic features present in the 
suicide notes and other types of text. Though, such software are 
applied to analyse the text, the results are not always exemplary. This 
study aims to analyse the emotionality in a suicide note using a 
computerized method of text analysis software; Linguistic Inquiry 
Word Count and manual analysis. The findings of the study will 
provide insight into how emotions are conveyed in the suicide note and 
the issues faced in categorising the emotionality in suicide note using 
the software.  
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1. INTRODUCTION  

 
A written note left by a suicide victim before committing suicide is one of the typical linguistic evidences usually 

examined by forensic linguists. Suicide note is an important forensic text in equivocal death for the reason that it 
unravels the truth behind the act of suicide as it contains information about the author's emotional state, messages, last 
will and motivation. It is vitally pertinent as the beginning of the investigation to expose its content and motive 
(Richardson & Breyfogle, 1947), to identify the psychological state of the suicide victim (O' Donnel et al, 1993), and 
to prove the authenticity of the writing (Basim, 2012). Although the language, style, content, and intentions of each 
suicide note differ, their general form and content are frequently identical (Basim, 2012). 

Since 1957, linguistic analysis of suicidal text has been a growing field. Researches like; Clues to Suicide, 1957; 
Genuine versus simulated suicide notes: An issue revisited through discourse analysis, 1982; An anxiety scale 
applicable to verbal samples, 1961; Motivation and language behaviour: A content analysis of suicide notes, 1959) 
etc., pioneered this concept. The goal of these studies were to find characteristics that may be used to distinguish 
between genuine and fabricated suicide notes from a corpus of 66 suicide notes that Shneidman collected, half of 
which were genuine and half of which were fabricated. The significant proportion of the early work concentrated on 
manual analysis and detection of these features, or by concentrating on shallow text characteristics etc. In recent times, 
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to identify emotions indicated with suicide behaviour there is considerable interest in applying natural language 
processing (NLP) and machine learning approaches to find suicidal communications.  

Analysis of emotions in suicide note is important to understand the psychological behaviour of the writer. Emotion 
analysis is the technique of detecting and analysing the underlying emotions conveyed in textual data. The text will 
be evaluated to identify the emotions behind the subjective data. It can be quite hard to ascertain the emotions that are 
being represented in writing because certain events or situations can elicit underlying feelings. Emotions are not 
always expressed through an emotive word but an emotion can also be expressed without using specific words that 
express the emotion. Also, it can be very difficult to distinguish between different emotions solely based on keywords.  

Emotions in a suicide note are analysed either manually or by automatic text analyzing software. The most 
popular software for analysing suicide notes is LIWC software.   

LIWC (Linguistic Inquiry and Word Count) is a lexical resource established by a social psychologist James 
Pennebaker and his team at the University of Texas (Pennebaker et al, 2001). Its lexical data is kept in a dictionary 
consisting around ninety word categories which classifies English words spanning from linguistic elements like 
function words to psychologically significant categories, including emotions, cognitive processes, biological 
processes, and as well as informal language markers. This dictionary can be integrated into a programme that analyses 
a group of texts and reports the relative frequency of words from each category inside each text. The distribution of 
these categories within the text can reveal information about the author's psychological state or reflect the author's 
own circumstances. Each word in a statement is categorised to the appropriate category using a dictionary technique. 
It uses the terms in its dictionary to count the number of times each word appears in texts. Words are often only listed 
in the dictionary under the category that corresponds to their most common word sense. It assigns a score for each 
statement based on the percentage of terms in each category (thereby by default correcting for statement length). The 
software is extremely basic by computational linguistics standards. However, it is an often utilised research instrument. 
This study attempts to analyse the emotions in a suicide note by both manual method and LIWC software.  
 
The LIWC dictionary encompasses around 6,500 words. The categoriesation of words in are as follows; 
 

Category Abbrev Examples No. of 
Words in  
Category 

Category Abbrev Examples No. of 
Words in  
Category 

Word count WC - - Cognitive 
processes 

Cogproc Cause, know 797 

Summary Language Variables    Insight Insight Think, know 259 
Analytical thinking Analytic - - Causation Cause Because, so 135 
Clout Clout - - Discrepancy  Discrep Should, would  83 
Authentic Authentic - - Tentative  tentat Maybe, if 178 
Emotional Tone Tone - - Certainty Certain Always, never 113 
Words/sentence WPS - - Differentiation Differ Hasn’t, but 81 
Words > 6 letters Sixltr - - Perceptual process Percept Look, heard,  436 
Dictionary words Dic - - See See View, saw 126 

Linguistic Dimensions    Hear hear Listen, hearing 93 
Total function words funct it, to, no, very 491 Feel Feel Feels, touch  128 
Total pronouns pronoun I, them, itself 153 Biological process Bio Eat, blood 748 
Personal pronouns ppron I, them, itself 93 Body Body Cheek, hands 215 
1st pers singular I I, me, mine 24 Health  health Clinic, flu, pill 294 
1sr pers plural we we, us, our 12 Sexual Sexual Horny, love 131 
2nd person You You, your 30 Ingestion Ingest Dish, eat 184 
3rd pers singular Shehe She, her, him 17 Drives Drives  1103 
3rd pers plural They They, their 11 Affiliation Affiliation Ally, friend  248 
Impersonal pronouns Ipron It, it’s those 59 Achievement  Achieve Win, success 213 
Articles Article A, an, the 3 Power Power Superior, bully 518 
Prepositions Prep To, with 74 Reward Reward Take, prize 120 
Auxiliary verbs Auxverb Am, will,  141 Risk  Risk Danger, doubt 103 
Common adverbs Adverb Very, really 140 Time orientations  TimeOrient   
Conjunctions Conj And, but,  43 Past focus Focuspast Ago, did 341 
Negations Negate No, not, never 62 Present focus Focuspresent Today, is, now 424 

Other Grammar    Future focus Focusfuture May, will 97 
Common verbs Verb Eat, come 1000 Relativity Relative Area, bend 974 
Common adjectives Adj Free, happy 764 Motion Motion Arrive, car, go 325 
Comparisons Compare Greater, best 317 Space Space Down, in, thin 360 
Interrogatives Interrog How, when 48 Time Time End, until 310 
Numbers Number Second, one 36     
Quantifiers Quant Few, many 77     

 
Psychological Processes    Personal Concerns    

Affective processes Affect Happy, sad 1393 Work Work  Job, majors, xerox 444 

Positive emotion Posemo Love, nice 620 Leisure Leisure Cook, chat, movie 296 

Negative emotion Negemo Hurt, ugly 744 Home Home Kitchen, landlord 100 

Anxiety Anx Worried 116 Money Money Audit, cash, owe 226 
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Anger Anger Hate, kill 230 Religion Relig Altar, church 174 

Sadness Sad Crying, grief 136 Death Death Bury, coffin, kill 74 

Social processes Social Mate, talk 756 Informal language Informal  380 

Family Family Dad, mom 118 Swear words Swear Damn, shit 131 

Friends Friend  Buddy 95 Assent Assent Agree, OK, yea 36 

Female references  Female Girl, her 124 Fillers Filler Imean, youknow 14 

Male references Male Boy, his, dad  116 Netspeak Netspeak Btw, lol, thx 209 

    Nonfluencies Nonflu Er, hmm, umm 19 

 
Figure 1. LIWC Variable Information  

 
 

2. RESEARCH METHOD  

For the study, a handwritten, six-page suicide note has been used. Automatic text analysis using LIWC 
software and manual method were applied to analyse the emotions. The suicide note was uploaded into the LIWC text 
analysis software for automatic text analysis, and the findings of words indicating emotions were extracted. The LIWC 
codes the emotional words into the category of Psychological processes which is further divided as affective processes 
(affect), positive emotion, (posemo), negative emotion (negemo), anxiety (anx), anger (anger) and sadness (sad) as 
displayed in the figure 2. The suicide note's emotions were painstakingly extracted from the same text manually and 
categorized the emotions. Then after, the two results were compared, and the challenges in emotion detection in both 
the methods were explored.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Categorization of emotions in LIWC 
 

3. RESULTS AND ANALYSIS  
 

The suicide note employed for the study is of 6 pages containing 801 words. The LIWC software extracted 
the words indicating emotions. Out of 801 words, 46 words indicating moods and emotion were extracted. The 46 
words were further categorized into 21 positive emotions, 25 negative emotions, 4 anxiety, 11 anger and 8 sadness as 
dispayed in the following table 1.  
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Table 1 – LIWC extraction of emotions 

 

 
 
The LIWC results were compared to the manual approach, the following issues in emotion detection by LIWC 
approach were discovered and discussed below.  
 
3.1.  Homonyms  
 

The word ‘well’ is coded as a positive emotional word. Looking into the context, the phrase is ‘But I might 
as well now as I have nothing to lose.’ The word ‘well’ is not a single word here but an idiom ‘as well’. The LIWC 
has miscoded the word to the word ‘well’ which means in a good health / state.  

‘Kissing’ has been coded as positive emotion. But, in the context, the phrase is ‘I am kissing my 10 years 
career and dreams goodbye’. Here, ‘kissing’ connotes farewell which is a negative emotion but LIWC has miscoded 
the word to the word ‘kiss’ which is a form of showing ones love.  

 
3.2 Word Sense in Context 

The word ‘loving’ is coded as positive emotional word. The phrase in the text is ‘…I lost myself in loving you’. 
Though, ‘loving’ conveys positive emotion, in the context it conveys a negative emotion. The word ‘loving’ has been 
combined with the negative word ‘lost’ reflecting a negative emotion.  
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The words ‘cared, love, beautiful, best, trust and happiness’ are coded as positive emotional words whereas these 

words in the text appears as; ‘I have never given so much of myself to someone or cared so much.’, ‘You returned my 
love with cheating and lies’ , ‘It didn’t matter how beautiful I looked for u.’, ‘I thought it would bring best in me’, ‘… 
decided to trust you’, ‘All I wanted was you and my happiness’. These phrases reflect the writer’s expectations, 
disappointments and her regret for all the love and care she had poured to a non-deserving person.  

 
The same way, words like ‘partying, appreciated, confidence, success etc., are coded to be positive emotional 

words but it reflects the negative tone of her expectations and disappointment.  
 
3.3 Combination of Words  
 

The words that are coded as positive emotional words are mostly preceded by a negative word which reflects a 
negative emotion viz the word ‘promises’ is coded as positive emotion but it is preceded by a negative word ‘empty’, 
the word happiness is succeeded by ‘snatched away’ indicating a negative tone.  
 
3.4 Unnoticed Words  

97.50% of words were present in the LIWC 2015 dictionary. Among 801 words, 20 words were absent in the 
dictionary as listed in the table 2. 15 of the 20 words belong to affective processes, including 3 positive emotional 
words and 12 negative emotional words.  

 
Table 2 – Words absent in LIWC Dictioanary  

Words absent in LIWC2015 Dictionary 

Matter Karthik Aborted  

Gifts  Lie Snatched  

Shattered  Chase  Esteem  

Function  Disrespects  Selflessly  

Deserve  Presents  Tone 

Mentally  Chose Goa 

 
The words ‘matter, shattered, function, tore, aborted, snatched, etc.’ impart negative emotions which are not 

present in the LIWC dictionary. 
The words ‘broken, affected, dead, crave, goodbye’ conveys deep negative emotions and the words ‘wish, dream’ 

conveys positive emotions. These words are present in the dictionary but still LIWC failed to code them as emotions.  
 
3.5 Emotive phrases with Non-emotive words  

Emotional words alone do not convey emotion; but, the combination of certain non-emotional phrases also does. 
For instance, the phrases; ‘I am nothing’, ‘I see no light’, I wake up not wanting to wake up’, ‘I have no reason to 
breathe anymore’ etc., holds deep emotions without containing emotional words.  These phrases as it contains no 
emotive words, the LIWC was unable to detect the emotion.  
 
4. CONCLUSION  
 

Every method of analysis has its own benefits and drawbacks. The results of LIWC showed that most of the 
words were accurately categorised whereas few words were miscoded and few were unnoticed which were identified 
in manual analysis. According to the statistical results of LIWC, 8.86% emotional words were identified; 4.12% 
positive emotions and 4.74% negative emotions. According to the results of manual analysis; 0.62% positive emotions 
and 5.61% negative emotions were detected. Though, most of the emotional words were accurately categorized by 
LIWC, the emotions conveyed were not. The majority of emotions were expressed using non-emotional words, which 
LIWC couldn't comprehend.  

To conclude, LIWC is the most common software used for analysing suicide notes. A suicide note, unlike 
other texts, functions as a forensic text that has direct applications in forensic linguistics and suicide prevention, thus, 
it must be keenly analysed in depth. It is a general belief that suicide note is likely to contain words that are related to 
suicide. For instance, dictionaries of suicide-related keywords have been used successfully to find suicidal blogs 
(Huang, Goh, & Liew, 2007), despite the fact that there were a lot of false positives. Many researches have shown 
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that suicide note contains more positive emotions than negative emotions. But, the fact is that the suicide victims take 
up the decision of suicide due to depression and their chance of expressing negative emotion is higher. It is not always 
the emotional words that conveys emotion but also the combination of certain words. LIWC does not do word sense 
disambiguation or take into consideration the context of the words. So, just by extracting the emotional words will not 
deliver the actual emotions expressed by the writer. Even minor errors in analysis will result in misconception.  

Thus, the study suggests that, such text analyzing software and other tools have to be worked on issues 
discussed in this study. The automatic text analysing tools are mostly for English language, the texts in other language 
especially for Indian languages remains untouched for such analysis where the only way of analysing relies on manual 
method. Thus, tools like LIWC has to be developed by the linguists for Indian languages too.  
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  ABSTRACT 
 

 Tamil is the oldest classical south Indian language that comes under the 
Dravidian family and is diglossic. The emergence of different social media 
platforms, increased accessibility to mobile devices, high-speed Internet and 
ability to express in one’s native language have enabled people to express their 
opinions and emotions on different aspects and instances. Opinion mining 
helps to identify opinions from textual data, and it can be classified into 
positive, negative based on their sentiment. Very few works have been carried 
out in mining the opinions expressed in Tamil, significantly less compared to 
English. In this paper, the authors performed a study on Tamil opinion mining 
utilizing a deep learning-based model called BERT. Due to the lack of publicly 
available datasets in the Tamil language, the authors extracted 200 Tamil 
movie reviews from various social media platforms and manually labeled them 
according to their overall sentiment orientation. Furthermore, different 
machine learning and deep learning approaches are used to compare the results 
with that of BERT on the Tamil language. It is found that BERT outperformed 
all other machine learning and deep learning models on Tamil movie reviews. 
This study assures the suitability of BERT for handling computational 
problems involving Tamil language.  
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1. INTRODUCTION  

Tamil is one of the oldest languages in India, which comes under the Dravidian languages. People 
started to express themselves on social media platforms in their own native languages like Tamil, since the 
increased availability of smartphones and high speed Internet. These massive amount of unstructured textual 
data uploaded to the Internet contain plenty of latent information which can be extracted by analyzing and 
computational processing for various applications. Opinion mining (OM) is a trending area of research that 
identifies opinions from textual data by analyzing and processing the data. It can be categorized into mainly 
three types: document level, sentence level and aspect level based on the level of granularity of processing. It 
will classify the data into one of the three classes: positive, negative, or neutral, based on the sentiment 
orientation of the text. This is a trending area of research with significant applications like social media 
analytics, market prediction, reputation management, etc. 

Understanding a natural language by a machine is a difficult process to tackle. Very few works have 
been carried out in mining the opinions expressed in Indian regional languages, especially Tamil language, and 
also it is significantly less compared to other foreign languages like English, Chinese, etc. [1][2] In this paper, 
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the authors performed a study on Tamil opinion mining utilizing a deep learning-based model called BERT. 
BERT is a transformer-based pre-trained language model developed by Google for language processing 
problems, which can perform efficiently on language problems, and it supports 104 languages all over the 
world. [8] This is because it is pre-trained on billions of textual data on Google books and Wikipedia, thereby 
understanding the language syntactically and semantically better than any other machine learning models. In 
this work, BERT is used to analyze the opinions expressed in Tamil on Tamil Movies. One of the main reasons 
for the lack of work on opinion mining in Indian regional languages, including Tamil, is the deficiency of 
benchmark datasets in these languages. Due to the lack of publicly available datasets in the Tamil language, 
the authors extracted 200 Tamil movie reviews from various social media platforms like Facebook, YouTube, 
etc., and manually labeled them according to their overall sentiment orientation. These labeled data are 
preprocessed and then trained using the multilingual BERT model in the Tamil language, and overall opinion 
about the movies are classified into positive, negative, or neutral. Furthermore, different machine learning and 
deep learning approaches, including K-Nearest Neighbors, Decision Tree, Random Forest, Logistic 
Regression, SVM, Naive Bayes, LSTM, Bi-LSTM, GRU, and Bi-GRU, are used to compare the results with 
that of BERT on the Tamil language. It is found that BERT outperformed all other machine learning and deep 
learning models on Tamil movie reviews.  

Opinion mining on Indian regional languages, especially Tamil language is one of the less explored 
area of research in this domain. Vallikannu Ramanathan et al. extracted 50 tweets from Twitter which are 
movie reviews, and the authors used Tamil SentiWordNet to identify the sentiments of the tweets. They have 
used the TF-IDF method for sentiment classification, and furthermore, they used domain-specific ontology to 
improve their results. Sajeetha Thavareesan et al. collected 2691 Tamil comments from social media platforms 
like Twitter, Facebook, etc., and created a corpus containing Tamil lexicons with sentiments. Tamil OM was 
done and compared by utilizing the lexicon approach, ML approach, hybrid approach, and K-modes with BoW 
approach and K-means with Bag of Word (BoW) approach. Due to the unavailability of code-mix Tamil-
English annotated datasets, Bharathi Raja Chakravarthi et al. created a corpus containing 15,744 comments 
extracted from YouTube. This annotated dataset was used to compare with various ML as well as DL models 
for OM. Bharathi Raja Chakravarthi et al. also created a dataset for multi-modal OM in Tamil and Malayalam, 
containing 134 videos with manually given transcription for every video. Also, these transcriptions were 
annotated with respective sentiment values for the task of OM. Sajeetha Thavareesan et al. used k-nearest 
neighbor and k-means clustering classifiers for carrying out Tamil OM. In this work, the authors have used 
fastText and BoW for embedding the Tamil movie reviews that they have collected and labeled. Furthermore, 
it is found that fastTex is giving better results when compared to BoW over four experiments they have 
conducted. Anbukkarasi et al. extracted 1500 Tamil tweets from Twitter for the task of Tamil OM. Unlike 
other languages, in Tamil, syllables and dialects are different. Hence the authors have used a combined 
character-based method utilizing the Bi-LSTM model in their work.  
 
2. RESEARCH METHOD  

The main intention of this study is to evaluate the performance of the BERT model in the Tamil language. 
Various ML and DL models, such as LR, KNN, DT, NB, SVM, RF, LSTM, Bi-LSTM, GRU, and Bi-GRU, 
were used to compare with the performance of BERT. These methods are concisely described below. 
Decision Tree (DT): DT is one of the most popular ML methods which can be applied to both regression and 
classification problems. A DT employs a tree-like structure to organize decisions and the potential outcomes 
and repercussions of those actions. Each internal node in this diagram represents a test on an attribute, and each 
branch the result of the test. A DT's outcome will be more accurate the more nodes it contains. Furthermore, 
they have the virtue of being simple to use and intuitive, but they need to be more precise. [8][9] 
Random Forest (RF): A huge number of DT's make up the ensemble learning technique known as RF. Each 
DT in a RF makes a prediction, and the prediction that receives the most votes is taken as the result. As in DT, 
a RF model can also be applied to classification and regression issues. The majority of votes are used to 
determine the RF's result for the categorization challenge. In contrast, the output of a regression task is derived 
from the mean or average of the predictions made by each tree.[13][14] 
Logistic Regression (LR): Problems with classification in machine learning are resolved using LR. Similar to 
linear regression, they are used to predict categorical variables. It can predict the outcome as True, False, 0 or 
1, or Yes or No. Instead of providing exact numbers, it rather generates probabilistic values between 0 and 1. 
[10][11] 
Support Vector Machine (SVM): The well-known machine learning technique called Support Vector 
Machine, or SVM, is frequently employed for classification and regression applications. But specifically, it's 
employed to address classification issues. Finding the best decision boundaries in an N-dimensional space that 
can divide data points into classes is the basic goal of SVM, and the optimum decision boundary is referred to 
as a Hyperplane. Support vectors are the extreme vectors that SVM chooses to locate the hyperplane. [12][13] 
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Naïve Bayes (NB): Another well-known classification technique used in machine learning is NB. It is known 
by this name because it is based on the Bayes theorem and uses the naive (independent) assumption between 
the features, which is stated as: 

𝑃(𝑦|𝑋) =
𝑃(𝑋|𝑦) ∗ 𝑃(𝑦)

P(X)
 

Every NB classifier assumes that a particular variable's value is independent of all other variables and features. 
For instance, if a fruit needs to be categorized according to its color, shape, and flavor. Mango will therefore 
be identified as being yellow, oval, and sweet. Each feature, in this case, operates independently of the others. 
[15][16] 
K-Nearest Neighbor (KNN): Assuming that the new and previous cases are comparable, the K-NN technique 
assigns the new instance to the category most similar to the old ones. The K-NN algorithm is used to classify 
a unique data point based on similarity after all the prior data has been saved. This indicates that when new 
data appears in the proper category, the K-NN algorithm can categorize it quickly. Although the K-NN 
technique is most frequently used for classification problems, it can also be used for regression. [17][18] 
Long Short Term Memory (LSTM): One major problem with ML models is the exploding gradient, which 
occurred as a result of the collection of essential and unimportant data. A machine learning model that can 
determine what information from a paragraph is relevant and remember only relevant information, and discard 
any extraneous information. Gates are used to resolving this problem. Gates serve as an inbuilt mechanism in 
the DL models like LSTM (Long-Short-Term Memory) and GRU (Gated Recurrent Unit), controlling which 
information is retained and which is discarded. LSTM and GRU networks resolve the exploding and 
disappearing gradient problem in this manner. Every LSTM network essentially has three gates to manage 
information flow and cells to store information. Information is carried by the Cell States without disappearing 
from the beginning to later time steps. An LSTM has three gates, viz., input, forget and output gates. Forget 
gate makes the determination of what information should be carried and what information should be ignored. 
After the relevant information has been determined, the information is sent to the input gate, which then sends 
the pertinent information, which updates the cell states. After the input gate has processed the data, the output 
gate is now activated. The next hidden states are generated by the output gate, and cell states are carried over 
to the following time step. LSTM operates in a single direction. LSTM systems with bidirectional 
communication are improvements over unidirectional LSTM. The Bi-LSTM aims to gather data from both 
directions, from left to right and right to left. Most of the Bi-LSTM concept is identical to that of LSTM, but it 
increases the models' accuracy. [19][20] 
Gated Recurrent Unit (GRU): LSTM networks and GRU are similar DL models. A more recent variation of 
RNN is GRU, where there is no cell state. GRU transmits information using its hidden states. There are just 
two gates: Reset and Update Gate in GRU. Hence it is more rapid than LSTM. In order to prevent gradient 
explosion, this gate resets the previous information. Reset Gate decides how much of the past information 
should be forgotten. Forget Gate and Input Gate are combined to create Update Gate. The forget gate 
determines which information should be added to memory and which should be ignored. In order to prevent 
gradient explosion, this gate resets the previous information. Reset Gate decides how much of the past 
information should be forgotten. [21][22] 
 

                                                       

Figure 1 Overall architecture of BERT 
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BERT (Bidirectional Encoder Representations from Transformers): As the name suggests, it is advanced 
model of Transformer. BERT uses the encoder representatiosn from the Transformer architecture. This model 
contains multi-head attention mechanism to deeply understand a language. It conditions simultaneously on 
both the left and the right context to pre-train deep bidirectional representations from the unlabeled text. In 
order to create cutting-edge models for a range of NLP tasks, the pre-trained BERT model can be improved 
with just one more output layer. Bidirectional means that BERT learns about a token's context's left and right 
sides during training. To completely understand the meaning of a language, a model needs to be bidirectional. 
One of the significant advantages of BERT is its positional, sentence, and token embeddings. These 
embeddings help the BERT model understand a language better than any other ML models. For many NLP 
tasks, the BERT model can be enhanced by merely adding a few extra output layers, and hence it is the state-
of-the-art method for many NLP tasks. BERT is a pre-trained model, which means that it is trained on billions 
of textual contents in Google books, Wikipedia, etc. So this helps to understand the context knowledge from 
all the text data. Another advantage of BERT is that it supports 104 languages, including the south Indian 
language Tamil. The overall architecture of BERT model is given in figure 1. [23][24][25][26] 
The primary intention of this work is to evaluate BERT's performance for Tamil OM. For that, a Tamil movie 
review dataset is created by extracting 500 Tamil movie reviews from social media platforms like Facebook 
and Youtube. These reviews are manually annotated with corresponding sentiments. Positive sentiment 
reviews are annotated with value 1, and negative sentiment reviews as 0. Example for positive and negative 
Tamil reviews with their corresponding English translations are shown in Table 1 and Table 2 respectively. 
Now, this dataset is used to do the task of Tamil document-level OM. The overall workflow of Tamil movie 
review OM is illustrated in figure 2. 
 

Table 1. Positive Reviews with English Translation 
Positive Reviews 

றப்பான தரமான படம் 👍👍👍🏹🏹🏹💪💪💪💪😍😍😍👌👌 ... இௌ ேபான்ற படங்கள் 
ெதாடரச்்யாக வர நல்வாழ்த்ௌக்கள் 

(Excellent quality movie 👍👍👍🏹🏹🏹💪💪💪💪😍😍😍👌👌 ... Wish you to keep coming with more 
movies like this.) 

 

அைமயான படம். ெவற்மாறக்ஶ நன். 
(Great Movie. Thanks to Vetrimaaran) 

 
Table 2. Negative Reviews with English Translation 

Negative Reviews 

சட்டம் கைமயா மாத்ொ.. இனி சாொ  பற் படம் எக்க 

ஷடாௌ. இன் வரேம். 
(If the law is not strict, we should not make films about caste anymore. More 

to come.) 
 

வ௧ைய அயதவனால் இந்த படத்ொன் கைதயம்சத்ைத உணர 
ூயாௌ 

(If you don't know the pain, you can't understand the plot of this film.) 

 

 
     Figure 2 Workflow of Tamil movie review Opinion Mining 

Once the Tamil movie review labeled dataset is created, it is passed to preprocessing stage, where all the 
unnecessary details, like blank spaces, special characters, mentions, etc., are removed from the Tamil movie 
reviews. Further, the cleaned reviews are input to the feature selection stage for selecting the most significant 
features. Here TF-IDF feature selection method is used in this work. Unlike ML models, DL models 
automatically extract the features without explicitly mentioning any feature selection method. Once the Tamil 
movie review labeled dataset is created, it is passed to preprocessing stage, where all the unnecessary details, 
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like blank spaces, special characters, mentions, etc., are removed from the Tamil movie reviews. Further, the 
cleaned reviews are input to the feature selection stage for selecting the most significant features. Here TF-IDF 
feature selection method is used in this work. Unlike ML models, DL models automatically extract the features 
without explicitly mentioning any feature selection method. Now various ML and DL models, including the 
BERT model, are used to train over the Tamil movie review dataset. In the final stage, the corresponding 
sentiment of the movie reviews is classified into positive or negative.   
 
3. RESULTS 

In this work, a study on Tamil opinion mining on Tamil movie reviews is done employing the BERT 
model and also with other ML and DL models. This work used K-NN, DT, RF, LR, SVM, NB, LSTM, Bi-
LSTM, GRU, and Bi-GRU models to compare the results with that of BERT. The results show that BERT 
outscored all other models on the accuracy metrics with an accuracy of 84%. Most least performed model is 
KNN with an accuracy of 58%. Table 3 shows the results of Tamil OM. The confusion matrix of the BERT 
model is given in figure 3.  

 
Table 3 Results 

Model Precision F Score Recall Accuracy 
DT 0.71 0.70 0.69 0.70 
LR 0.84 0.82 0.81 0.69 
SVM 0.88 0.85 0.84 0.70 
RF 0.83 0.82 0.82 0.74 
NB 0.62 0.60 0.59 0.69 
KNN 0.41 0.40 0.40 0.58 
LSTM 0.77 0.77 0.77 0.76 
Bi-LSTM 0.79 0.79 0.79 0.78 
GRU 0.79 0.79 0.78 0.78 
Bi-GRU 0.80 0.80 0.80 0.79 
BERT 0.82 0.82 0.83 0.84 

 

 
            Figure 3 Confusion matrix of BERT model 

4. CONCLUSION 
Tamil OM is one of the less explored areas of research where significantly fewer works happened 

compared to other languages. One of the main reasons for this is the lack of benchmark datasets on Tamil 
language to work on. In this work, 500 Tamil movie reviews are collected and labeled according to their 
sentiments. A document-level OM was conducted on this dataset using BERT and other ML and DL models. 
It is found that BERT outperforms all other models with a marginal accuracy value. BERT scored 84% 
accuracy, while the next best-performing Bi-GRU got 79%. KNN attained only 62% accuracy, being the least-
performing model. Since the dataset size is comparably small, our models suffer from overfitting even though 
dropout regularizations are added. The results clearly show that BERT performs well in the Tamil language. 
In the future, this work will be extended with the expanded dataset for better results and remarks. 
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  ABSTRACT 
 

 
A Morphology of a natural language is a more fundamental and important for 
any language processing task. Morphological analysis of a word, in 
agglutinative and morphologically rich languages, is the prerequisite for 
processing text in higher levels. Models that are able to learn the morphology 
of natural languages are of great practical interest as tools for descriptive 
linguistic analysis and for minimizing the expert resources needed to develop 
morphological analyzers and stemmers. Memory-based learning (MBL) is a 
machine-learning method based on the idea that examples can be used directly 
in processing natural language problems. Training examples are stored. During 
the classification process, the most similar examples from the training data are 
located, and their class is used to classify the new example [1]. In this paper 
the MBL technique has been used for the analysis of Tamil morphology. The 
word forms collected from a tagged corpus have been used to select instances 
of segmentations. The application of memory-based learning to morphological 
analysis is reformulated as a classification task in which letter sequences are 
classifted as morphemes and their categories and morpheme boundaries are 
identified. The generalization performance of memory-based learning 
algorithms to Tamil morphological analysis task is encouraging. 
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1. INTRODUCTION  

 
In morphologically rich languages like Tamil, the word-based language models are not so helpful because of 
its free word-order nature and out-of-vocabulary problem. The meaning and the category of a word depends 
mainly on its constituent morphemes. So, identifying the constituents and their meaning within the context is 
trivial for the analysis of Tamil words. It makes morphological analysis (MA) an important component of a 
number of NLP systems for morphologically rich languages. The two important issues to be considered for 
MA are: the segmentation of word into morphemes and the computation of the grammatical characteristics of 
the overall word. The segmentation of word into morphemes is itself an ambiguous task due to the presence of 
allomorphs and morphophonemic changes. There are different morphological analysers based on grammar 
rules, finite state automata and machine learning algorithms. 
 
Memory based learning has been applied to various natural language processing tasks like morphological 
analysis and parts-of-speech tagging in English, Arabic and Dutch. [2][3]. The number of inflections in any 
language is finite, all the word-forms can be listed for a given word, assuming the category of a word is known 
like verb or noun.  
 
 
In this type of learning, the classifiers keep the examples in memory, without creating abstraction in the form 
of rules or decision trees. Generalisation is achieved for a new input pattern by retrieving the most similar item 
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in the memory. A word’s part-of-speech (POS) indicates its syntactic function within a sentence, e.g. noun, 
verb, etc. POS tagging is an important pre-processing step for a variety of NLP tasks. POS information can 
help to predict which words are likely to occur next, from knowledge of syntactic structure, (through language 
modelling) in speech recognition system. It is also used in word sense disambiguation (WSD), machine 
translation (MT) system and as an important part of general corpus-based linguistic research.  
 
Machine learning based techniques have been applied to language learning and acquisition problems among 
the NLP community. The major problems addressed by machine learning techniques are those of natural 
language disambiguation appearing at all levels of language understanding process. These problems can be 
recast as classification problems, a generic type of problem in the field of Artificial Intelligence. 
 
Memory based techniques, based on the principles of non-parametric density estimation, are powerful form of 
machine learning well-suited for natural language processing. Memory based learning (MBL) algorithms have 
appeared in many areas of AI with different names: Similarity-based, example-based, case-based, instance-
based, exemplar-based, analogical and lazy-learning. MBL is a supervised inductive learning algorithm for 
learning classification tasks.  In this paper, we proposed and implemented memory-based learning (MBL) 
approach for the segmentation of word, which identify the morpheme boundaries, and parts of speech tagging 
which assign morph level grammatical categories. 
 
 
2. TAMIL MORPHOLOGY 
 
Tamil is an agglutinative and concatenative language, where morphemes are strung together to form long 
words. Tamil is a verb final language with SOV (Subject Object Verb) pattern. The verbs can have a long 
sequence of morphemes that express tense, mood and aspects as well as sense of assertion, negation, 
interrogation, reflection, emphasis, etc. Nouns take plural marker to make plural forms, and they decline to 
different inflected forms by taking case markers. Concatenative morphology in Tamil involves always 
suffixation. This is represented as   
 
 Stem + (affix)n 
 
where the superscript n means one or more occurrences of a suffix. Morphs are concatenated as suffixes at the 
right of a word stem, to produce inflected or derived forms of words.  

 
3. RESEARCH METHOD 

 
Data set and selection of instances 
 
For the memory-based learning approach, the CIIL Tamil corpus of 3 million words has been used as a base 
for the selection of patterns. For training, the conjugated forms of verbs and the inflected forms of nouns are 
collected. The Tamil morphological analyser  [5] is used to predict the morph level categories (tags) and the 
word level categories. Un-inflected word forms are omitted.  The following table 1 shows the part of the tagged 
wordlist from the corpus. From these word-forms, stems and suffixes are separated and the distinct suffix 
patterns are stored as instances. The training data has 6450 unique patterns for various stem and suffix 
combinations.  
 
The suffix has one or more morphemes. Each word is marked with a minimum of one morph level tag and 
maximum of four tags. These morph level tags contribute to the meaning of the entire word. The stem category, 
such as vb (verb), abn (abstract noun) etc. are marked. For this model, 7 stem types, 15 characters for suffix, 
and 70 morph-level tags are considered. These morph-level tags are useful to interpret the actual meaning of 
words according to the stem category.  
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Table 1. Morphologically analysed word forms with morpheme level tags and word level tags. 
 

 
 
 
The text file of the CIIL corpus is tokenized and the words are morphologically analysed. In table 1, only the 
morphologically analysed verbal forms with morpheme level tags and word level tags are shown. 
 

Table 2. Morphemes at different levels with tags 
 

 
 
 
In the above table 2, the morpheme M1 is the stem and Cat1 is the stem category. Cat5 is the word category. 
The distinct suffix forms are selected as instances and stored. 
 
In Tamil similar suffix characters occur with different stem types. A particular stem may belong to a noun or 
a verb, but the suffix differs based on the type. Instead of using only the suffixes as instances for identifying 
the root and suffix boundary, the concatenation of three characters from stem ending and upto five characters 
from beginning of the suffix are used. This character sequence is given in the ‘Boundary’ column, in table 3. 
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Table 3. List of roots,  suffixes and boundary with left and right context. 

   

 
 
.  

      
4. TRAINING 

 
Memory based learning is a form of supervised learning, where examples are represented as a vector of feature 
values along with an associated category label. Features define a pattern space in which similar examples are 
associated with similar category. Several features can be associated with the same category which enables 
polymorphous concepts to be learned. During training, a set of examples is presented to the classifier and added 
to the memory. In non-parametric estimation, it is assumed that similar inputs have similar outputs. Finding 
the similar past instances from the training set using a suitable distance measure and interpolating them will 
find the right output. Because of the need for large memory and computation, this approach was not popular 
earlier. With advances in computing and memory, such methods have become more widely used recently. 

 
In memory-based learning, all the training instances are stored in a lookup table. Given an input, similar ones 
should be found from the table using a suitable distance measure and interpolating from them to find the correct 
output.  This technique keeps typical instances for each class. An instance consists of a fixed-length vector of 
n feature-value pairs, and an information field containing the classification of that particular feature-value 
vector. After the instance base is stored, new (test) instances are classified by matching them to all instances 
in the instance base, and by calculating with each match the distance, given by a distance function 
 
The memory-based learning reproduces the classification of training data flawlessly, as long as there are no 
identical training instances in memory with different class labels. In morphological analysis, the NLP system 
produces segmentation for which it has multiple interpretations, and it must decide which interpretation is 
appropriate in the current context. In order to resolve this ambiguity, it is necessary to consider two or more 
semantically, syntactically or structurally distinct forms based on the properties of the context. In 
morphological segmentation application, the ambiguous suffixes are assigned correct category based on their 
stem type.  The training data set has 6450 unique patterns for various stem and suffix combinations. They have 
a boundary information with left and right context. So they can predict the boundary in given input character 
sequence.  
 
Memory based learning (MBL) is based on the idea that learning and processing are two steps, where learning 
is the storage of examples in memory, and processing is similarity-based reasoning with these stored examples. 
The similarity between a new instance X and all examples Y in memory is computed using a similarity 
metric (that actually measures distance) Δ(X,Y). Classification works by assigning the most frequent class 
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within the k most similar example(s) as the class of a new test instance 
 
 
5. MORPHEME SEGMENTATION 
 
For morpheme segmentation task, the training data with sequence of 6 characters are prepared, in which 3 
characters on the left of the boundary and 3 characters on right. The presence of a boundary is marked. In this 
task, the character sequence is added with word beginning and word ending information as additional 
characters. The word is analysed by taking a sliding window of 6 characters and they are matched with the 
instances stored in the memory. The matching sequence indicates the boundary information.   
 
 
6. RESULTS AND ANALYSIS 

 
The basic metric that works for instances with symbolic features is the overlap metric which is used to estimate 
the distance between instances. The distance between two patterns is simply the sum of the differences between 
features. The classification (morphological analysis) of the test instance is taken from the closest match from 
the memory instances. The performance is measured from the precision and recall estimated from morpheme 
categories predicted correctly. This system maps the letter sequences in context with the categories and 
boundaries. When multiple matching instances occur, the output will be a sequence of morpheme boundaries. 
The application of this method produces the boundary between stems and suffixes, boundary between 
morphemes. The accuracy of segmentation for longer wordforms is greater when compared to short words. 
These experiments are conducted with varying width of context. The results are compared with the actual 
segmentations performed with rule based morphological analysers. The output of memory-based learning 
technique in segmentation is 96% accurate and 92% accurate in morph level tagging.   
 
7. CONCLUSION  
 
The morphological feature of Tamil, which is agglutinative can be easily analysed using memory-based 
learning techniques. As the segmented and tagged data is available for training this algorithm, the grammatical 
features of the morphemes are also identified. Both the stemming and morpheme segmentaion tasks can be 
performed with this approach. The longer contextual information produces more accuracy than shorter context. 
The short suffixes have multiple interpretations.  
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  ABSTRACT  
 

 
In Tamil grammar, Conjugation (Punarial) is the spelling of the 

change in pronunciation that occurs when two words are joined. Of the two 
words, the first word is called the position term (�ைலெமா�) and the second 
word is called the derivative term (வ±ெமா�). When these two words are 
combined, the state in which no variations appeared in the generated word is 
called natural formation (இயà® ®ணßÖz), and when variations (appearance, 
destruction, and distortion) appear in the generated word, it is called strain 
formation (�காரÜ ®ணßÖz). To learn this grammar, we propose a rule-based 
computer-assisted language learning system - a kind of interactive learning 
method that makes the students improve the efficiency and effectiveness of 
learning, which can improve the quality of grammar comprehension. As 
Bhavananthi Munivar mentioned the Punarchi rules in the book Nannool, we 
developed the system with a few such rules that are frequently taught in 
schools. We have used Unicode character encoding to display Tamil 
characters. We have done English to Tamil transliteration to make Tamil 
typing easier. Since the developed system is a rule-based system, the accuracy 
is at its highest potential. 
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1. INTRODUCTION  

Tamil is one of the longest-surviving classical languages in the world natively spoken by the Tamil people of the Indian 
subcontinent.  It is a morphologically rich language [1] and has well-structured grammar. But at the same time, it is a low-resource 
language. Many works are carried out in the process of Tamil computational linguistics. As a part of it, we propose an approach to 
work in the context of the development of a computational Punarial (®ணßÖz) grammar for Tamil words, which will make the 
students improve their efficiency and effectiveness in learning this grammar. In Tamil grammar, Conjugation (®ணißÖz) is a 
change in pronunciation when two words join. The first word is said to be a positional word and the next word is called a derived 
word. When two words are joined, variations such as the appearance of a letter or the final letter of the word changing to another 
letter or the disappearance of a letter occur. This state of variations in the conjugation is called strain formation (�காரÜ ®ணßÖz). 
The state in which words are formed without variations is called natural formation (இயà® ®ணßÖz). There is certain grammar to 
be followed when two words are joined together. Bhavananthi Munivar has mentioned more than 100 Punarchi rules in his book 
Nannool[2, 3]. We have developed a system by implementing eight such grammar rules. 
 
 
2. CHALLENGES IN DEVELOPING PUNARIAL SYSTEM 

Some of the following challenges are faced while developing a Punarial system.  
 
1. Difficulty in understanding the Punarial Grammatical Rules. 
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2. Nowadays the computational approaches of Natural Language Processing is moved from rule-based model to data-
driven models - statistical, machine learning, and deep learning models. For this, a large volume of datasets is 
required. But for this Punarial, it is yet to be created.  

3. Most of the computers people using has English Keyboards. It enables us to type English characters. But to get 
Tamil characters, the transliteration of English to Tamil is required. 

 
 
3. THE PROPOSED ARCHITECTURE 

The proposed system architecture is shown in Fig.1. The user interface is designed to interact with the user. It takes two 
Tamil words typed in English as input. It displays the transliterated words of input in Tamil, the predicted output of the word after 
applying the Punarial rules and the list of rules that have been applied for the given words. The transliteration system is to facilitate 
Tamil typing. It converts English letters to Tamil letters. The fuzzy-based  Punarial system takes two Tamil words, understands the 
words with the help of pre-classified Tamil letters, applies the rules of Punarial to produce the resultant word.  

 

 
Figure 1. Proposed Architecture 

 

3.1 Transliteration System 
Transliteration[4] is a method of mapping text from one script to another that involves swapping letters. In order to make 

Tamil typing easy, the letters typed in English are transliterated into letters in Tamil.  Table 1 shows the equivalent English letters 
of Tamil vowels. When the letter “a” is typed, the transliteration system converts this to “ அ “. Likewise, for the Tamil Consonants, 
the equivalent English letters are shown in Table 2. The compound form of a Tamil letter is combination of Consonants with 
Vowels. For the consonant “Ô “, the compound form is shown in Table 3. 

 
Table 1. Vowels 

Tamil Vowels அ ஆ இ ஈ உ ஊ எ ஏ ஐ ஒ ஓ ஔ ஃ 

Equivalent English Letters  a aa i ee u oo e ae ai o oa au h- 

 

Table 2. Consonants 

Tamil Consonants Ô Õ Ö × Ú Û Ü Ý Þ ß à á â ã ä Ù 

Equivalent English Letters  k ng s nj th n- p m y r l v zh L R N 

 

Table 3. Compound Letter for the Consonant “Ô” 

k 
  

->  Ô 

k + a -> க 

k + aa -> கா 

k + i -> x 
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3.2 Punarial System 
The Punarial system is a fuzzy-based system that works on the levels of possibilities of input words to achieve the definite 

output word. The Tamil letters are pre-classified into உ�ß எµÚ«, ெமÞ எµÚ«, உ�ßெமÞ எµÚ«, ¤�à, ெந}à, �ைச, 
வà�னÝ, ெமà�னÝ, இைட�னÝ, etc., The classification of Tamil letters enables the system to recognize the pattern that exists 
in the position word (first word) and derivation word (second word). The knowledge base is constructed with a collection of fuzzy 
if-then rules that formally represent the knowledge of Punarial rules to be processed during approximate reasoning. The eight 
Punarial rules that are implemented in the proposed work are shown in Fig. 2. The Pattern generation applies the rules one after 
another and generates the conjugate word. The order of placing the rules are also placing a major role in the system. For example,  

 

Figure 2. Punarial Rules 

 
for the input words “கÙ  + இைம“, if rule 1 “உடà ேமà உ�ß வÛ« ஒä²வ« இயàேப“ is given before rule 2 “த�Ô¤�à ¯å 
ஒä² உ�ßவ�å இரØ©Ý“, then the output would be “க~ைம“. But the correct order is after applying rule 2, rule 1 should be 
applied.  Rule 2 changes the input words to “கÙÙ  + இைம”, which makes rule 1 generate the output to “கÙ~ைம “.  On 
adding a new rule, the system must be tested once again to ensure the correctness of the output.  

k + ee -> � 

k + u -> ¤ 

k + oo -> · 

k + e -> ெக 

k + ae -> ேக 

k + ai -> ைக 

k + o -> ெகா 

k + oa -> ேகா 

k + au -> ெகௗ 
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4. RESULTS AND DISCUSSIONS 

The system is implemented in Java. The test data are collected from school textbooks and websites. The system is tested 
with 72 test samples. The predicted output is the same as the expected output for 69 samples and brought the accuracy of the 
proposed system close to 96%.  The sample output of the transliteration system is shown in Fig. 3. The predicted output that is the 
same as the expected output with its applied Punarial rules of the proposed system is shown in Fig. 4. For a few test samples shown 
in Fig. 5, the results are not expected. It is because the system applies more than the required rules. The screenshots of various test 
samples tested in the proposed system are shown in Fig. 6. 

 

 
Figure 3. Output of Transliteration System 
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  Figure 4. Punarial System (Correct Output) 

 
Figure 5. Punarial System (Incorrect Output) 

 

 
Figure 6. Screenshots 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 34-40 

40

5. CONCLUSION 
A rule-based computer-assisted language learning system for grammar Punarial is proposed. In the book Nannool, more 

than 100 Punarchi rules are mentioned. The challenge is the requirement of linguistics knowledge of grammar Punarial rules. So, 
the proposed system is implemented with only eight such grammar rules. The developed system is tested with test samples. It is 
found that the accuracy is at its highest potential. 
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  ABSTRACT 
 

 Natural Language Processing interlinks a computer to the language. 
NLP facilitates the language for learning and employing the related 
applications. The NLP tools improve grammar instruction and 
understanding of the language. Tamil language of Ancient period 
differs from the modern era language words. As Tamil language is 
Agglutinative in nature, ancient morphology is complex. An ancient 
Tamil phrase may also have a base word with the additional affixes 
that are connected together. The problems include framing rules for 
adding and removing suffixes and morphological replacement, 
complex verb and noun patterns, word beginnings and endings, and 
poetic scripts are more complicated. In this work, we discuss the 
strategies for grammar analysis, character analysis, analysing 
morphology, word level analysing, and verbs, adjectives, adverbs, 
position suffixes for the analysis at the sentence level that were 
created using technology based on NLP for Ancient Tamil language 
texts extracted from inscriptions. The disposition of lexemes with 
grammatical rules also discussed. The proposed NLP technique of 
Linguistic categorizer classifies the words into grammatical term 
categories when analysing text and rules for dissociating of linguistic 
words in a script. The taxonomy structure of ancient words along 
with syntactic and lexical analysis is formed.  These are quite 
beneficial for the inscription learners and researchers to comprehend 
the framework of ancient Tamil language's character, word, and 
phrase structure in an unconventional manner. 
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1. INTRODUCTION  

 
The state of the art Natural Language Processing is exited to discover how to use NLP methods for 

the low-resource language. Naturally, it is rewarding to preserve the oldest language from classical antiquity 
in the digital sphere. Even for English, scaling the approaches is a challenging task. It is considerably more 
important to use conventional techniques for morphological analysis given Tamil's complexity. Tamil 
language are a long way from becoming useful because of the lack of data and need for far greater language 
resources than English to handle this complexity. In relation to language, morphology is the study of 
syntactic organization and grammar. We confine ourselves to the examination of the effects of suffixes for 
the sake of this discussion. We focus solely on the investigation of how suffixes affect the word structure. 
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That two words are not simply concatenated is the initial idea. The majority of Indian languages have this 
characteristic, known as sandhi, where the concatenation is indicated by a minor change in writing. 

 
The morphology of classical Tamil is extremely rich and agglutinative. Numerous natural language 

processing systems have been developed with success using the protocol-based methodology. It can be 
difficult to deconstruct these combined words in the field of natural language processing. When analysis is 
performed on a more oldaged and morphologically rich material, such as Tamil inscriptions, the complexity 
significantly rises. The various difficulties we encountered while attempting to examine the syntactic and 
semantic features is listed in this work. We also point out the various adjustments that were made to 
overcome some of the challenges and potential adjustments that might be made to increase the accuracy in 
the target domain. The task of automatically capturing the agglutinative structure of old Tamil words is 
difficult. The current work focuses on the design and creation of natural language processing methods for 
historic Tamil and presents its findings in the conclusion. 
 
1.1. Related Works 
 
Selvaraj et al [2] proposed a spellchecker using NLP for Tamil language. The work used spelling correction 
algorithm using minimum edit distance and suggests a probabilistic and most likely words. Preprocessing is 
done. Matrix formation algorithm and N gram algorithm is used and for some characters LSTM is tried out.. 
The dataset used is news corpus Tamil text-7M.txt with comprehensive dictionary. Kengatharaiyer 
sarveswaran [1] proposed a morphological parser known as Thamizhimorph parser for Tamil. It is developed 
by FST models with Foma C library and compiler for developing FST. The data set used is Tamil text book 
and Tamil Universal Dependency tree bank version 2.5 which has 3300 lemmata of Tamil verbs, 80000 
Tamil nouns, and 3023 words were analysed from UD Tamil tree bank. This work developed a meta 
morphological rules, verbs, nouns, orthographical rules with 84.7% accuracy. No benchmark resources exist 
for evaluation of NLP Tamil and POS tagger is not merged for verbal constructions and complex verbal 
inflections. 
 
M.Rajasekar et.al [4] proposed a factored method as smart morphological analyser. The work discussed 
about Tamil language machine translation, provided ML linguistics and considerable ideas about Tamil 
syntax, POS tagging, splitting affixes, finding noun and verb, identification of morphology, linguistic syntax. 
Some of the grammatical forms of the word and morphological noun term classification were done. It is 
tested with 1382 noun words and 1098 verb words. The work is just an outline and not deeply discussed. 
J.Benita Antony at al [5] proposed a work on morphological analysis of Tamil Siddha biomedical texts. This 
deals with orthographical features of language. In this work there is an issue with ambiguity for correct tense 
and here dictionary is not used.   
 
R.Akilan et al [6] proposed a work on morphological analysis for classical Tamil. The work states a rule 
based approach. The dataset used is classical Tamil tests of 3257 words with an XML file. This involves 
preparing a tagsets, rules, used dictionary issues with same syntactic structure and form. The work shows 
83% accuracy. Lack of sentence sequence analysis and not able to analyse the texts based on semantic rules. 
S. Lushanthan et al as in [7] proposed a morphological analysis for Tamil language. Here morphological 
analyser generates word forms at a particular context and surface forms. It describes only nouns and verbs 
and uses orthographic rules of Tamil. Totally 2000 nouns and 96 verbs, 80000 noun surface forms and 17166 
verb surface forms were processed. The data set used is parliamentary notes that handle two-level 
morphology with Xerox tool kit.  It is FST based and transliteration scheme is defined. This work has not 
used negative forms, does not consider spoken Tamil and does not focus on sandhi rules and that is not 
modelled. 
 
Rajendran S et al [8] have proposed morphological analysis for Tamil. The work involves training kernel 
methods and sequence labelling. It works with morphological features and non linear relationships. The flow 
comprises of preprocessing, morpheme segmentation, finding morphemes and grammatical elements 
identification. It used 130000 verbs and 70000 nouns and tested with Amrita POS tagged corpus. Here 
morpheme dictionary is not used. Vasu Renganathan [9] proposed a work on English-Tamil MT system. It 
provides syntactic structures from syntactic parser, basic transfer rules from English, MT framework with 
morphological tagger. It identifies suffixes for literary words in Tamil where it is an interactive approach.  
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Dhanalakshmi et al.[10] proposed a grammar learning and teaching NLP tools for Tamil. The work proposed 
learning letters, words and sentences. The development of character analyser, morphological analyser, 
morphological generator, verb conjugator, POS tagger and dependency parser are done. The dataset used is 
Dinamani news paper, Yahoo Tamil news, and Tamil short stories with 350000 words. They have developed 
ML techniques with NLP tools and corpora. B Kumarashanmugam [11] proposed an outline of 
morphological analyser, tagger, semantic and syntactic rules, transfer rules, sense disambiguation for NLP in 
Tamil. 
 
2. PROPOSED METHODOLOGY  
 

From the literary works it is clear that morphological analysis using NLP techniques for ancient 
inscription words are not attempted and the research gap is identified. Though the works have proposed a 
morphological NLP tools for the classical Tamil it is not applicable to ancient Tamil inscriptions. The syntax 
formation of noun and verb words was not deeply analyzed. But making morphological analysis in 
ancient Tamil is really difficult. As previously indicated, inflections, derivations, and compounding can all be 
used to produce unrecognizably long words. Inflections can also vary greatly based on factors like gender, 
tense, case, and others. There has been consistent development on Tamil morphological analyzers for 
researching literature. putting the lexicon's terms into a variety of categories (such as nouns, person names, 
location names, postpositions, pronouns, quantifiers, adjectives, verbs, adverb, 
conjunctions, grantha borrowed words, brahmi texts, Sanskrit rooted nouns, interjection, language names and 
so on). The development of morphological process rules is based on these manual annotations.  

 
The proposed exotic NLP technique is a diagnostic module that can be the solution to the 

investigations and classification of ancient Tamil inscription words. The proposed method is a novel 
Linguistic Categorizer that gives the categorical terms, sub categories, case suffixes, noun suffixes, verbal 
suffixes, sandhis and the corresponding descriptions. The algorithm 1 describes the flow which is discussed 
in 3.2 in detail. 

           
3. RESEARCH METHOD  

 
3.1.  Characteristics of Tamil 
 
 There are several ways that Tamil is different from morphology rich languages.  Tamil sentences are 
redundant in their order. Any combination of the subject, verb, and object is grammatically 
acceptable.  Tamil is an agglutinative language, meaning that suffixes are significant. Suffixes can be 
included into words in a variety of ways to help them develop naturally and become more meaningful. As a 
result, there are practically endless numbers of grammatically sound words that cannot be saved.  Minor 
variations in letter composition can significantly change meaning. From the perspective of statistics, this is 
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more important. When compared to Indo-Aryan languages, Tamil is incredibly context-sensitive. For 
instance, it could be necessary to use various suffixes when rearranging the sentences. We list the many 
morphological processing types. Suffix addition with category preservation in inflection (such as noun, verb 
etc), while keeping the noun's categorization, by adding a suffix (plural noun to singular noun).  Derivation 
is suffix addition that changes the categorization. Compounding is the process of combining two words to 
create a new term. 
3.2.  Design and Procedure of Proposed NLP technique 
 
The ancient inscription script words are initially pre-processed by performing natural language processing 
techniques of word tokenization. As any script sentence before morphological analysis undergoes 
tokenization followed by normalization, punctuations removal. There are few punctuations even in 
inscription scripts such as ‘-‘,’:’ and also few symbols and designs which are removed in this module. The 
linguisitic categorizer does the morphological analysis by checking the phrase in noun or verb handling 
module.According to the inflectional suffixes lemmatization is done by verifying with the case dictionaries. 
The classification is done where the final noun or verb base is formed and will also be updated in 
monolingual corpus which can be further used for processing. The base words are clearly split from the rest 
of the case morphemes. The flow of morphological analysis of Linguistic Categorizer can be shown in figure 
1. Case and suffix morphology of Tamil is given in Table 1. 
               

 
        Figure 1. Flow of Morphological analysis of Linguistic categorizer 

 
              Table 1. Tamil Suffix morphology 

Cases Suffixes 
Accusuative ஏ , ஐ 

Instrumental ஆà 

Sociative ஓ©, உடå 

Dative Ô¤, ä¤ 

Ablative இ±Û«, �Ø©, ெகாÙ© 

Genetive இå, அ«, உைடய 

Locative இà,உã, இடÝ 

Vocative ஆேல 

Benefactive Ôகாக, äகாக 

Clitics உÝ, ஓ, தாå 

Selective ஆவ« 

Interrogative ஆ 

Optative ைவÔக 

Echo பட,கட 

Complement ஆக 

Plural ஆß, கã, ஈß, ஓÝ, ஈßகã, ஆßகã, Õகã 

Singular ஏå, ஆÞ, ஆå, ஆã, அ« 

Causative இ  

Negative ஆ«, ஆேத 

Present x±, xå², ஆ�å² 

Past Ú, Û, இå, ä 

Future Ü, á 

Sandhi Ô, Ý, Ö, Ú, Û, Þ, Ü, á, å  
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3.2.1 Noun handling module 
 
The words are parsed by Noun handling module according to the syntactic structure which is integrated 
module with oblique (OBL) analysis, plural (PL) analysis, case analysis, sandhi (SAN) analysis, clitics (CL) 
analysis as described in algorithm 1. The words undergo each phase and are split into separate morphemes. 
Each analysis involves the corresponding oblique, plural, case, sandhi, clitics dictionaries. This is given in the 
equation 1.  
 
Noun phrase = [Noun]+[oblique]+[plural suffux]+[case suffix]+[PP]+[clitics]                                              (1) 
 
3.2.2 Verb handling module 
 
The words are parsed by verb handling module according to the syntactic structure that is integrated with 
participle (PR) analysis, sandhi (SAN) analysis, auxiliary verb (AUX) analysis, tense (TEN) analysis and 
gender (GEN) analysis as described in algorithm 1. The word goes through a pipeline of each step to get 
split. Auxiliary verb is limited to maximum of four in one phrase. Tense defines present, past and future. 
Each category involves the corresponding participle, sandhi, auxiliary verb, tense and gender dictionaries 
associated with it. This is given in the equation 2. 
 
Verb phrase = [Verb]+[verb participle]+[conjunction]+[aux1+..+aux4]+[tense suffix]+[png]                       (2)   
       
4. RESULTS AND ANALYSIS 

 
4.1. Analysis of Test Case Words with Proposed Work 
 
A comprehensive discussion about the analysis of morphology of contemporary Tamil and ancient 
inscription words from stones with the proposed Linguistic categorizer is experimented with the certain 
example test cases. For modern Tamil, a verb phrase ப}Ú«ÔெகாÙ©இ±Û«�Ø©Üேபாxறாå is 
morphologically analyzed as shown in figure 2 (a). Cases such as particle, conjunction, sandhi, tense, gender, 
and auxiliary verbs are disassociated.  A sample stone inscription image is given in figure 2 (b) and few 
ancient words from the inscription such as ஏµம×சா}°Õ¤å�யாக, ஆடவàலாெனåÕ, 
Ðராஜராேஜæவர¯ைடயாßÔ¤Ô, பாÙ}யßகைள°Ý, நா¿ä²ÚெதாÙ½äெறாåப�å is analyzed 
morphologically as shown in figure 2 (c), that involves various case suffixes like sandhi, clitics, plural, 
benefactive case, genitive case, dative case, ablative case, obliques etc are disassociated. The grammatical 
categories with the terms of morphology are analyzed using the proposed NLP technique.
   

                            
                                                                                     (a) 

                         
                                                                                                    (b) 
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                                                                                     (c)

Figure 2. Analysis of Lnguistic cateorizer (a) Morphology of Verb phrase (contemporary Tamil) (b) Sample 
stone inscription image (c) Morphology of Noun phrases from inscription words 

                                                           
4.2. Analysis of Existing works 
 
The existing techniques are analyzed with the proposed NLP technique along findings and dataset in Table 2.  
 

Table 2. Analysis of Existing and proposed methods 
Work Technique/Findings Dataset Analysis 

Smart Morphological 
analyzer [4] 

Morphological factored method for MT 1382 Noun &1098 
verbs 

Outline of Morphological 
forms 

Morphological analysis for 
Tamil [8] 

Training kernel methods and sequence 
labelling 

Amrita POS tagged 
corpus of 130000 
verbs 70000 nouns 

Morphological features, non 
linear relationships, doesn’t 
use dictionaries 

Challenges in Morphological 
Analysis of Tamil [5] 

Morphological and orthographic 
features  

Tamil Siddha 
Biomedical texts 

Isuues in ambiguity in tense 
and dictionary is not used 

English-Tamil Machine 
Translation system [9] 

Morphological tagger MT framework vbdb.dat, engvb.dat, 
and lexicon.dat 

Parser for literary words of 
Tamil 

Morphological analyzer for 
classical Tamil [6] 

Tagsets and rules XML file of 3257 
words of classical 
Tamil texts 

Lack of sentence sequence 
analysis, issues with syntax 

Morphological analyzer & 
generator [7] 

FST based orthographic rules and 
transliteration scheme 

Parliamentary notes 
80000 noun 17166 
verb surf forms 

Does nt cover negative forms 

NLP tools for Tamil 
grammar [10] 

Morphological analyzer and generator, 
NLP tools and corpora, ML techniques 

Dinamani news paper, 
Yahoo Tamil news, 
Tamil short stories 

Grammar teaching tools for 
learning letters, words and 
sentence 

TamizhiMorph parser [1] Morphological FST model for Tamil, 
Orthographical, metamorphological 
rules 

Tamil text book,  3300 
verbs, 80000 nouns 

POS tagger not merged, not 
for complex verbal 
constructions 

Spell checker for Tamil 
using NLP [2] 

Spelling correction algorithm, Matrix 
formation, n gram algorithm, LSTM 

News corpus Tamil 
text 7M.txt 

Suggest probabilistic most 
likely words 

Meta-Morph Rules to 
develop Morphological 
Analysers [3] 

Finite State Morphological Analyzer 
(FSM) 

10000 nouns and 3300 
verbs of Tamil 

Grammar rules, meta 
morphological rules, lexical 
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NLP Technique for 
Inscription words proposed 

Morphological Tamil Linguistic 
Categorizer  

Ancient Tamil Stone 
inscription words 

Morphological grammar 
categories and case suffixes 

  
4.3. Evaluation Metrics 
 
For the total vocabulary V or corpus C word level precision, recall and F-measure can be computed for 
evaluation. Precision is given as the number of correctly predicted morphemes to total number of morphemes 
predicted Wm. Recall is also related to measure the accuracy and states that number of correctly predicted 
morphemes to the total number of actual morphemes to be predicted in Vocabulary V or Corpus C.  From 
this the F-score is computed. The metrics are given as in (3), (4) and (5) as follows 
 

                                        Precision = 
୭.୭ ୡ୭୰୰ୣୡ୲୪୲୷ ୮୰ୣୢ୧ୡ୲ୣୢ ୫୭୰୮୦ୣ୫ୣୱ

୭୲ୟ୪ ୬୭ ୭ ୫୭୰୮୦ୣ୫ୣୱ ୮୰ୣୢ୧ୡ୲ୣୢ ୫
                                                 (3) 

 

                             Recall = 
୭ ୭ ୡ୭୰୰ୣୡ୲୪୷ ୮୰ୣୢ୧ୡ୲ୣୢ ୫୭୰୮୦ୣ୫ୣୱ

୭୲ୟ୪ ୬୭ ୭ ୟୡ୲୳ୟ୪ ୫୭୰୮୦ୣ୫ୣୱ ୲୭ ୠୣ ୮୰ୣୢ୧ୡ୲ୣୢ ୧୬ ୭ୡୟୠ୳୪ୟ୰୷ 
                           (4) 

 

                                                             F-measure = 
ଶ∗୰ୣୡ୧ୱ୧୭୬∗ୖୣୡୟ୪୪

୰ୣୡ୧ୱ୧୭୬ାୖୣୡୟ୪୪
                                                          (5) 

 
5. CONCLUSION AND FUTURE ENHANCEMENT 
 
In this work, a Tamil morphological analyzer based on exotic Natural Language Processing technique is 
described. This research provided evidence of a new approach used for the morphological analyzer for 
ancient Tamil inscription words.The Morphological Analyzer is the most significant function of any Natural 
Language Applications, according to the rule-based approach such as syntactic and grammatical categories. 
The Morphological Analyzer for ancient Tamil grammatical Linguisitic categorizer approach has been 
described in this work; Due to the successful development of these systems, linguistic tools were created that 
use a grammatically sound approach for case suffixes. These handles noun and verbs splitting perfectly and 
returning the base words with the use of dictionaries and corpus. These case suffixes approaches based on 
rules give more accurate results. This work is further under progress on development on POS Tagger and 
NER tagger for more understanding of inscription words. This work will be applicable for other language 
inscription words also. 
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இலÔகணÜ �ைழக�å� த�â எµ�ட ேஜÝேபாßØ 

(JAMBOARD) வ� ெமÞ�கß கäறà கä�Úதà அª¤¯ைற 
 

 
®èபரா~ ¦Üரம~ ெசàவå 

மலாயாÜ பàகைலÔகழகÝ, ேகாலாலÝÁß 
 
 

  
ஆÞ¶Ö ¦±ÔகÝ 

 
 

ெமா��å அ}ÜபைடÔ ·²க�à இலÔகணÔ கäறà ¯தåைமயாகÚ 
�கâxåற«. ¯ைறயான இலÔகணேம ஒ± ெமா�ையÖ ச�யாகÜ ேபzட, 
எµ�ட வ�வ¤Ô¤Ý. த�â ெமா� கäறà கä�Úதàவ�, ெதாடÔகÜபã� 
இ²��à மாணவßகã அைடய ேவÙ}ய ¯ÔxயÔ ·²க�à ‘இலÔகண 
அ�ைவÜ ெபä²Ö ச�யாகÜ பயåப©Ú«தà’ எåப« மேலzய த�âÜ��¶ 
கைலÚ�ØடÚ�å ¯தåைம ேநாÔகÕக´ã ஒåறா¤Ý. ஆனாà, த�â 
ெமா��ைனÚ தாÞெமா�யாகÔ ெகாÙ© த�âÔகà� ப�³Ý 
மாணவßக�ைடேய இலÔகணÜ �ைழகã இå� த�â எµ�©Ý ஆäறà 
�கÔ ¤ைறவாகேவ உãள«. இÖzÔகைலÔ கைளய ெமÞ�கß கäறà கä�Úதà 
அª¤¯ைற ைகயாளÜபØ©Ú �ß¶Ôகான இáவாÞ¶ ேமäெகாãளÜபØட«. 
இáவாÞ¶Ô¤ ேஜÝேபாßØ வ� ெமÞ�கß கäறà கä�Úதà ¯ைற 
அªகÜபØ©ãள«. இáவாÞ�à Online Collaborative Learning Theory (OCL) 
ேகாØபா© பயåப©ÚதÜபØ©Ô கäறà கä�Úதà ¯ைற 
ேமäெகாãளÜபØட«. இáவாÞ�äகாக மேலzயÔ கà� அைமÖzå 
ஆரÝபÔ கà�Ôகான பாட¿àகã ப}�ைல 1 மä²Ý ப}�ைல 2 
பயåப©ÚதÜபØ© அ�³ãள இலÔகணÜ பாடÔ கà� மØ©ேம ஆÞ¶Ô¤Ü 
பயåப©ÚதÜபØ©ãளன. ஆÞ�ä¤ உØப©ÚதÜபØட மாணவßக´Ô¤ 
ெமÞ�கß கäறà கä�Úதà 2 வாரÕகã ெதாடßÛ« ேஜÝேபாßØ வ� இ±வ� 
ெதாடß�à ேபா�ÔகÜபØட«. �åனß, மாணவßக�å கØ©ைரக�à 
காணÜப©Ý எµÚ«Ü�ைழகã ெமÞ�கß கäறà கä�Úதà ஆÞ¶Ô¤ 
¯åÝ �åÝ ஆராயÜபØ©Ô கலÛ«ைரயாடÜபØ©ãள«. நாåகாÝ 
ஆÙ© ப�³Ý 10 மாணவßக�டÝ ஆÞ¶Ô¤ ¯å 5 கØ©ைரக´Ý ெமÞ�கß 
கäறà கä�Úத�à 10 கØ©ைரக´Ý வழÕகÜபØ©Ú �±ÚதÜபØடன. 
அÔகØ©ைரக�à காணÜப©Ý எµÚ«Ü�ைழக�å சராச� கÙட�யÜபØ© 
ஆராÞ�ä¤ உØப©ÚதÜபØடன. ெமÞ�கß கäற³Ô¤Ü �å 
எµÚ«Ü�ைழக�å சராச� ¤ைறÛ«, இலÔகணÜ�ைழக�å� த�â 
எµ�©Ý ஆäறà மாணவßக�ைடேய காணÜபØட«.. 
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          மேலzயÔ கà� அைமÖzå த�âÜ��¶ கைலÚ�ØடÔ ¤�¶ ஆரÝபÜ பã� மாணவßகã ‘இலÔகணÜ �ைழ�å� 
நàல ெமா�ையÜ பயåப©Ú�Ú தரமான எµÚ«Ü ப}வÕகைளÜ பைடÔ¤Ý’ ேநாÔxà வைரய²ÔகÜபØ©ãள«. 
இÔெகாãைக�å அ}Üபைட�à இலÔகணÜ �ைழக�å� த�â எµ«Ý ஆäறà மாணவßக´Ô¤Ö z² வய« 
¯தäெகாÙேட கä²Ú தரÜபட ேவÙ}ய ஒ± ¯ÔxயÔ ·றாக அைமxåற«. இலÔகணÜ �ைழக�å� எµ«Ý 
ஆßவÚைதÚ ¾Ùட ெமÞ�கß கäறà கä�Úதà அª¤¯ைற zறÛத களமாகÜ பயåப©xåற«. ெமÞ�கß கäறà கä�Úதà 
மாணவßக�ைடேய ¦யÔ கäறைல ேமேலாÕகÖ ெசÞவேதா©, தåனாßவÚைதÚ ¾Ù©Ý வைக�à பல உÚ�கã 
ைகயாளÜபØ© இலÔகணÜ �ைழகã இå� த�â எµத வ�வ¤Ô¤Ý ேநாÔxà  இáவாÞ¶ ேமäெகாãளÜபØட«. 
ெமÞ�கß கäறà கä�Úதà ¯ைற கà�Ú «ைற�à பரவலாகÔ காணÜப©Ý தäகால ேபாதனா ¯ைற ஆ¤Ý. பரவலாகÜ 
பயåப©ÚதÜபØ© வ±Ý இைணய உலxà பàேவ² மாäறÕகைள உãளடÔxய Web 2.0 ெதா�à¬ØபÝ கà�Ú «ைறÔ¤Ü 
ெப�«Ý பÕகாä� வ±xåற«.  (Al-Kathiri, 2014) இÚெதா�à¬ØபÚ�à ஒåறான ஊடா©Ý ெவÙபலைக ேஜÝேபாßØ 
எனÜப©வ« இலவசமாக¶Ý பா«காÜபாக¶Ý பயåப©Ú«Ý தளமா¤Ý. இÚதளÚ�å வா�லாக ஆz�யßகã மாணவßகã 
என இ± தரÜ�ன±Ý கäறà கä�Úதà நடவ}Ôைகைய ஒேர சமயÚ�à ேமäெகாãளலாÝ. வ¤Ü�à ¤µ 
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கலÛ«ைரயாட�à க±Ú«கைளÜ பx±ைக�à ேநரÜபäறாÔ¤ைற, க±Ú«கைளÚ ெத��Üப�à அÖசÝ, க±Ú«கைள ஒேர 
ேநரÚ�à ெத��Ôைக�à zல �ராக�Ü®கã, அைனÚ«Ô க±Ú«கைள°Ý எ©Ú«Ô ெகாãவ�à zÔகà, க±Ú« ப�¶க�à 
அ�±Ü� எனÜ பàேவ² zÔகàகைள மாணவßகã எ�ßெகாãxåறனß. ஆனாà, ெமÞ�கß கäறà இáவைனÚ«Ö 
zÔகàக´Ô¤Ý �ßவாக அைமÔxåற«. மாணவßகã தÕகã க±Ú«கைளÚ ைத�யமாக¶Ý, ஒேர சமயÚ�³Ý ெத��Ôக 
இய³Ôxåற«. அேதா©, ப��©Ý அைனÚ«Ô க±Ú«க´Ý ஊடா©Ý ெவÙபலைக�à இடÝெப²வதாà, 
மாணவßக�å அைனÚ« க±Ú«க´Ý சக நÙபßகளாà வாzÚ« அÕ�க�ÔகÜப©xற«. இ« மாணவßக�ைடேய தÕகã 
க±Ú«கைளÚ தåனÝ�Ôைக°டå ப��ட உÛ«ேகாளாக அைமxåற«. அேதா©, சÂக வைலÚதளÕக�å பÕ¤ 
அைனÚ«Ú «ைறக�³Ý ெப±Ý அள�à காணÜப©வதனாà அதைனÔ கà�ேயா© ெதாடß®Ô ெகாÙ© மாணவßகã 
பயåெப²Ý வைக�à மாணவßக�å எ�ßÜபாßÜ®கைளÜ ÁßÚ� ெசÞவ« கäறà கä�Úதà ¯ைற�à அவzயமான 
ஒåறா¤Ý. (Foster & Neal, 2012) இåைறய கà�யாளßகã சÂக வைலÚதளÕகளாxய ¯க¿à, }�Øடß, Ã}ÃÜ, 
வைலÜÁÔகã, ெத�xராÝ ேபாåற சÂக வைலÚதளÕகைளÔ கà�ேயா© இைணÚ«�Øடனß. (Balakrishnan & Gan, 2016) 
ஆகேவ, இåைறய காலÚ�à உட�ைணÛ« ப~யாä²தà, ¬ÙணாÞ¶Ö zÛதைன, பைடÜபாÔகÝ, க±Ú«Üப�மாäறÝ 
ஆxயவனவä�ä¤ ஏ«வாக ேஜÝேபாßØ தளÝ பயåவழÕx மாணவßகã  இலÔகணÜ�ைழகைள இå� த�â எµ�ட 
உ²«ைணயாகÜ பயå வழÕx°ãள«.  

 
2.0 ெசயà¯ைற 

2.1 Online Collaborative Learning Theory (OCL)   
 
கäறà கä�Úத�à அª¤¯ைறகைளÔ கà�யà உலகÝ நாå¤ ெப±Ý ¤µமÚ�à இைணÚ«ãளன. அைவ  Behaviorism, 
Cognitivism, Humanism மä²Ý Contructivism ஆ¤Ý. அவä²ã ®�ய அª¤¯ைறயான OCL–பரவலாகÔ கà�Ú «ைற�à 
பயåப©ÚதÜபØ©வ±xற«. இÛதÔ ேகாØபா© மாணவßகã கäறà சவாைல உட�ைணÛ« கைளவதä¤ ¯ÔxயÚ«வÝ 
வழÕ¤xåற«. இÛத அª¤¯ைற 2012 ஆÝ ஆÙ© �Ùடா ஹரzÝ எåபவராà அ�¯கÜப©ÚதÜபØட«. இÛத 
அª¤¯ைற ¯ä�³Ý க~� வ� ெதாடß® மä²Ý சÂக ெதாடß® ஒå�ைணÛத கäறà கä�Úதைல வ�°²Ú«Ý 
ேகாØபாடா¤Ý. இÔேகாØபா© உட�ைணÛ« ப~யாä²ைக�à Âå² வைகயாக அ�¶ ேமÝப©xற« எåபதைன 
�வ�Ôxåற«. அைவயானைவ, தகவைல உ±வாÔ¤தà, தகவைல ஒ±ÕxைணÚதà மä²Ý Âåறாவ« கØடமாக 
¯åன�ைவÚ �ரØ}Ü ®�ய தகவைலÜ பைடÚதà ஆxயன ஆ¤Ý. இÔேகாØபாØ}å நåைமயான« ·Ø}ைணÔ கäறà 
நடவ}Ôைகேயா©, ¬ÙணாÞ¶ zÛதைன ஆäறà, ப¤ÜபாÞ¶, ம�Ü�டà ஆxய உயß�ைல zÛதைனயாäற³Ý வளர 
உத¶xåற«. 
 

 
படÝ 1 : Online Collaborative Learning Theory (OCL) கØடைமÜ® 

ÂலÝ : �Ùடா ஹரzÝ (2012) 
 
 
 
இÔேகாØபாØ}å அ}Üபைட�à, ஆÞ�å ¯தäகØடமாக ஆரÝபÜபã�க´Ôெகன வைரய²ÔகÜபØட இலÔகணÔ 
கà� மாணவßக´Ô¤ ஊடா©Ý ெவÙபலைக ேஜÝேபாßØ வ�யாகÔ கä²Ú தரÜபØட«. தகவàகைளÜ ெபäற�å, 
மாணவßகã வழÕகÜபØட தைலÜ�äேகäப க±Ú«கைளÚ �ரØ}னß. �ற¤, �ரØ}ய தகவàகைள ¯தåைம, «ைணÔ 
க±Ú«, �ளÔகÝ ஆxயவä�ä¤ ஏäப ஒ±ÕxைணÚதனß. ஒ±ÕxைணÚத தகவàகைளÔ கØ©ைர வ}�à ஊடா©Ý 
ெவÙபலைக ேஜÝேபாßØ}à பைடÚதனß. ப�ேவäறÝ ெசÞயÜபØட கØ©ைரகைளÔ ¤µ நÙபßகã வாzÚ«Ô 
கØ©ைரக�à காணÜப©Ý எµÚ«Ü�ைழகைளÔ கைளய உத�னß. வÙணÔ¤�Ü® அØைடக�à தாÕகã 
அைடயாளÕகÙட எµÚ«Ü�ைழகைளÔ ¤�Ü�Øடனß. இதå ÂலÝ ¤µ நÙபßகã ெசÞ°Ý �±ÚதÕகைளÔ கைளÛ« 
அ©Úத கØ©ைர�à அமàப©Ú� உடைழÜ®/ ·Ø}ைண வைக�à கØ©ைரக�à காணÜப©Ý எµÚ«Ü�ைழகைளÔ 
கைளÛதனß. இáவாறாகÔ ¤µ நÙபßக�å பxß¶களாà கØ©ைரக�à காணÜப©Ý எµÚ«Ü �ைழகைளÔ கைளÛ« 
¤ைறவாகேவா/ எµÚ«Ü�ைழகã இå�ேயா மாணவßகளாà கØ©ைரகைளÜ பைடÔக இயåற«. OCL கØடைமÜ® 
மாணவßக�ைடேய க±Ú«Üப�மாäறÝ வா�லாக அ�¶சாß ஒå�ைணத³Ô¤ உத�யாக அைமÛத«. 
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2.2  வ}வைமÜ® 
 
இáவாÞ�ä¤ நாåகாÝ ஆÙ© மாணவßக�à த�â ெமா� எµÚ« தர ம�Ü�Ø}à 4 மä²Ý 5 தர அைட¶ �ைலைய 
அைடÛத 10 மாணவßகã ேதßÛெத©ÔகÜபØடனß. இவßகã தர ம�Ü�Ø}å அ}Üபைட�à இ± ¤µÔகளாகÜ 
��ÔகÜபØடனß. ¯தà ¤µ�னß 4 தர அைட¶ �ைலைய அைடÛத மாணவßகã. இவßகã தர �Øட ம�Ü�Ø}å 
அ}Üபைட�à நàல ெமா�ய�¶Ý ெமா�யாäற³Ý ெகாÙடவßகã. இÝமாணவßக´Ô¤ ஆÞ¶Ö zÛதைனேயா© 
எÙணÕகைள°Ý க±Ú«கைள°Ý ஏரணÖ zÛதைனேயா© ெவ�ப©Ú«Ý �றÝ உãள«. இÝமாணவßகã ஓரள¶ 
¦யமாகÔ கä¤Ý �றå ெகாÙடவßகã. இரÙடாவ« ¤µ தர அைட¶ 5 �ைல�à உãள மாணவßகளாவß. இÝமாணவßகã 
zறÛத ெமா�ய�¶Ý ெமா�யாäற³Ý ெகாÙடவßகã. இÝமாணவßக´Ô¤ ஆÞ¶, ஆÔகÖ zÛதைனேயா© ஏரணமான 
எÙணÕகைள°Ý க±Ú«கைள°Ý ெத�வாக¶Ý �ளÔகமாக¶Ý �ைளபயå�Ôக வைக�à ெவ�ப©Ú«Ý �றÝ 
உãள«. இÛத மாணவßகã ¦யமாகÔ கä¤Ý �றå ெகாÙடவßகã. இÝமாணவßக´Ô¤ 2 வாரÕக´Ô¤  ெமÞ�கß கäறà 
கä�Úதà ̄ ைற ேபா�ÔகÜபØட«. இÝமாணவßக´Ô¤ இைணயÝ வ� ேஜÝேபாßைடÜ பயåப©Ú� கà� கä¤Ý ̄ ைற 
¯தäகØடமாகÜ ேபா�ÔகÜபØட«. அ©Úததாக, நாåகாÝ ஆÙ© இ²��à மாணவßகã அைடய ேவÙ}ய இலÔகணÔ 
·²கã ேபா�ÔகÜபØடன.  �åனß, ¤µ�à இடÝெப²Ý மாணவßக´Ôகான த�Úத� ஊடா©Ý ெவÙபலைக�à 
ெவáேவ² வÙணÕக�à ெபயß இைணÔகÜபØ© அதäகான இைணÜ®Ü ®லனÝ வ� பxரÜபØட«. மாணவßக´Ô¤Ú 
�னÝ ஒ± கØ©ைர தைலÜ® என ெமாÚதÝ 10 நாãக´Ô¤Ü பÚ« கØ©ைரகã வழÕகÜபØடன. மாணவßகã கØ©ைரைய 
எµ� அதைன ேஜÝேபாß}à அவßக´Ôகான �ைர�à இைணÚதனß. அÔகØ©ைரகைளÔ ¤µ உ²Ü�னßகã வாzÚ« 
அ�à காணÜப©Ý இலÔகணÜ �ைழகைள அைடயாளÕகÙ© அவßக´Ôெகன வழÕகÜபØட வßணÚ�å அ}Üபைட�à 
¤�Ü® அØைட�à தØடÖ¦Ö ெசÞ« ப�ேவäறÝ ெசÞதனß. நாåகாÝ ஆÙ}à அைடய ேவÙ}ய இலÔகணÚ �றåக�à 
ெசாà�யà, எµÚ�யà, ஒä²Ü�ைழகã அ�கமாக மாணவßகã கØ©ைரக�à காணÜபØடதாà, இÝÂå�ைனÔ 
¤ைறÜப« மØ©ேம ேநாÔகமாகÔ ெகாãளÜபØ©, �²Úதä¤�கã பாßÔகÜபட�àைல.  

 
2.3 ேஜÝேபாßØ 
 
ேஜÝேபாßØ எனÜப©வ« இலவசமாகÜ பயåப©ÚதÔ·}ய ஒ± தளமா¤Ý. இÚதளÚ�à ஒேர சமயÚ�à பலß தÕகã 
க±Ú«கைள இ±வ�Ú ெதாடß�à உடÔ¤டå பxßÛ« ெகாãளலாÝ. இ« ·Ø}ைணÔ கäற³Ô¤Ö zறÛத தளமாக 
இயÕ¤xåற«. �âÔகாªÝ படÝ 1 ேஜÝேபாßØ}à ·Ø}ைணÔ கäற³Ô¤Ú ேதைவயான zறÜ®Ô ·²கைளÔ 
காØ©xåற«. 
 

 
 

 
படÝ 1 : ேஜÝேபாßØ ·²கã 

 
 
ஊடா©Ý ெவÙபலைக �ைர 
 
ஊடா©Ý ெவÙபலைக�à �ைரகைள மாணவßக�å எÙ~ÔைகÔ¤ ஏäப அ�க�Ú«Ô ெகாãளÔ·}ய வாÞÜ�ைன 
இÚதளÝ வழÕx°ãள«. ஒáெவா± மாணவ±Ô¤Ý த�Úத� �ைர எனÜ பÚ« மாணவßக´Ô¤Ú ேதைவயான பÚ« 
த�Úத� �ைரகைள ஒேர சமயÚ�à ஏäப©Ú� த±Ý வச�ையÔ ெகாÙ©ãள«. இதனாà, ெவáேவறான இைணÜ®கைள 
உ±வாÔ¤வதäகான ேநரÚைத �ÖசÜப©Ú«வேதா©, ஒேர பாடÚைத ஒேர இைணÜ�à பலß கலÛ« ெகாã´Ýப} 
ெசÞய¶Ý உத�யாக அைமxåற«. 

 
படÝ 2: ஊடா©Ý ெவÙபலைக �ைர 

 
�åன~ 
 
இÚதளÚ�à மாணவßகã தÕக´Ô¤ ஏäற �åன�ையÚ ெத�¶ ெசÞ°Ý ேசைவ உÙ©. இÜ�åன~�à மாணவßகã 
தாÕகã எµ�ய கØ©ைரகைள இைணÜபதå ÂலÝ �றß எ��à க±Ú«கைளÜ பxßÛ« ெகாãள¶Ý எµÚ«Ü 
�ைழகைளÔ கÙட�ய¶Ý உத�யாக அைமÛத«. ¯µÔகØ©ைரைய°Ý ஊடா©Ý ெவÙபலைக�à தØடÖ¦Ö  
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ெசÞயாமà, தா�à கØ©ைரைய எµ� அதைனÜ ®ைகÜபடÝ/ வ±} ஊடா©Ý ெவÙபலைக�à �åன�யாக 
இைணÜபதå ÂலÝ, மாணவßக�å ேநரÚைத �ÖசÜப©Úத¶Ý �ைரவாக எµ«Ý ஆäறைல°Ý அ�க�Úத«. 

 

 
 

படÝ 3: �åன~  
 
¾�ைககã 
 
¯å�ைலÜப©Ú«தà, வØட�©தà, ¤�Ü�©தà, அைடயாள�©தà ேபாåற ேசைவக´Ô¤Ú ¾�ைககã 
இைணÔகÜபØ©ãளன.  இதåÂலÝ மாணவßகã சக நÙபßக�å கØ©ைரக�à காணÜப©Ý இலÔகணÜ �ைழகைள 
அைடயாள�ட உத�யாக அைமÛத«. 

 

 
 

படÝ 4: ¾�ைககã 
 

¤�Ü® அØைட 
 
¤�Ü® அØைட ேசைவ பல வÙணÕக�à இைணÔகÜபØ©ãள«. இÖேசைவ�å வா�லாக மாணவßகã எ��à தÕகã 
க±Ú«கைள அàல« ¤�Ü®கைளÚ தØடÖ¦ ெசÞ« ஊடா©Ý ெவÙபலைக�à ெபா±Úத ¯}xåற«. பàேவ² 
வÙணÕக�à இ±Üபதனாà மாணவßகã தÕக´Ôெகன வழÕகÜபØட �றÚ�à மØ©ேம தØடÖ¦ ெசÞவதå ÂலÝ, ¤µ 
உ²Ü�னßகளாà ¤�Ü®கைளÜ ப��Øடவß யாß  என எ��à ெத�Û« ெகாãள ¯}Ûத«. அேதா©, பல வÙணÕக�à 
¤�Ü®கã இடÝெப²Ýேபா« மாணவßக�å கவனÚைத ஈßÜபேதா©, ·Ø}ைணÔ கäற�à கä¤Ý ஆßவÚைத°Ý 
ேமாேலாÕகÖ ெசÞத«. 

 
படÝ 5: ¤�Ü® அØைட 
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3.0 ஆÞ¶ ¯}¶ 

ேஜÝேபாßØ ஊடா©Ý ெவÙபலைக மாணவßக�å இலÔகணÜ �ைழகைளÔ ¤ைறÜபதä¤Ü ெப�«Ý பÕகாä�°ãள«. 
�âÔகாªÝ அØடவைண 1 ஆÞ�ä¤ ¯åÝ ஆÞ�ä¤Ü �ற¤Ý மாணவßக�å சராச� இலÔகணÜ �ைழகைளÔ 
காØ©xåற«. 
 

அØடவைண 1 : ஆÞ¶Ô¤ ¯åÝ ஆÞ¶Ô¤Ü �ற¤Ý மாணவßக�å சராச� இலÔகணÜ �ைழகã 
மாணவßகã ஆÞ¶Ô¤ ¯å ஆÞ¶Ô¤Ü �å 

எ.� ெசா.� ஒ.� எ.� ெசா.� ஒ.� 
மாணவß 1 9.2 11.2 8.6 3 2 2.6 
மாணவß 2 7.4 5 12 2 1 0 
மாணவß 3 6 7.2 7.6 2.8 2.2 1.6 
மாணவß 4 6 6.8 9.6 1.2 1 0 
மாணவß 5 7 9.4 11.2 3 1 1.6 
மாணவß 6 10 12.8 9.8 2 1 0 
மாணவß 7 7.2 8.8 7.4 1.6 2.2 1.4 
மாணவß 8 5.2 3.2 6.8 1.4 0.8 3 
மாணவß 9 7.5 3.8 9.6 1.8 0.6 1.2 
மாணவß 10 5.2 6.8 7.5 2.2 0.4 2.6 

அØடவைண 1 
 

        ெமÞ�கß கäறà கä�Úத³Ô¤ ¯åனதாக மாணவßக�å எµÚ«Ü�ைழக�å சராச� 5< Ô¤Ý ேமäபØடதாக¶Ý 
ெமÞ�கß கäற³Ô¤Ü �ற¤ சராச�யான« 1-3>Ô¤ã ¤ைறÛ«Ý காணÜப©xற«. ெசாä�ைழக�å சராச� எÙ~Ôைக 
ெமÞ�கß கäற³Ô¤ ̄ åனதாக 3<ä¤Ý அ�கமாக¶Ý ெமÞ�கß கäற³Ô¤Ü �åனß 0-2.2>Ô¤Ý ¤ைறÛ« காணÜப©xற«. 
ஒä²Ü�ைழகளான« 6.8 ¯தà 12 வைர�லான சராச��ைன ெமÞ�கß கäற³Ô¤ ¯åனதாக¶Ý, ெமÞ�கß கäற³Ô¤Ü 
�åனதாக 0 ¯தà 2.6 சராச�Ô¤Ô ¤ைறÛ«Ý காணÜப©xற«. வ¤Üபைற ¹ழà ேபாதனா ¯ைற�ைனÔ காØ}³Ý 
ெமÞ�கß கäறà கä�Úதà அª¤¯ைற மாணவßக´Ô¤Ö zறÛதெதா± கäறà அபவÚைதÚ தÛததேதா©, 
மாணவßக�å கäறà ஆßவÚைத ேம³Ý அ�க�Ú«ãள«. த�நபß ¯ைற�à மாணவßக�å கäறà ஐயÕகைளÔ கைளய 
ேமäெகாÙட அª¤¯ைற°Ý சக நÙபßக�å கலÛ«ைரயாடà மä²Ý ப�Û«ைரகã ஆxயன மாணவßக�å 
இலÔகணÜ �ைழகைள �வßÚ� ெசÞய வ�வ¤Úதன.  இரÙ© வாரÕக´Ô¤Ü �ற¤ மாணவßக�å இலÔகணÜ 
�ைழக�å எÙ~Ôைக ¤ைறÛத �ைல�à அைமÛதைதÔ காண ¯}Ûத«. 
 

 
 

படÝ 6 : ேஜÝேபாßØ}à மாணவßகã �±Ú� தØடÖ¦Ö ெசÞத ¤�Ü®கã 
 
 
5.0 ¯}¶ 
 
ெமÞ�கß கäறà கä�Úதà மாணவßக�å இலÔகணÜ �ைழகைளÔ கைளவ�à ெப±Ý பÕகாä�°ãள«. இலÔகணÜ 
�ைழகã இå� எµத ேமäெகாÙட ஆÞ�å ேநாÔகÝ �ைறேவ�ய«. இáவாÞ�å இ²��à ேஜÝேபாßØ வ� கäறà 
கà� ெபäற மாணவßக�å கØ©ைரக�à எµÚ«Ü�ைழகã இå�/¤ைறÛ«Ý எµ«Ý ஆäறà காணÜபØட«. அேதா©, 
மாணவßக�ைடேய ேம³Ý ெமÞ�கß கäறà கä�Úதà அª¤¯ைறையÜ �åபä�Ô கà� கä¤Ý ஆßவÝ, த�â 
ெமா��ைனÜ �ைழக�å� எµ«Ý ஆäறைல வளßÚ«ãள«. ெமÞ�க�à இைணÛ« கäறà ¯ைற மாணவßகã 
கலÛ«ைரயாட³Ô¤Ý உடÔ¤டå �ைழகைளÔ கைளவதä¤Ý ெப±Ý பÕகாä�°ãள«. உடÔ¤டå 
எµÚ«Ü�ைழகã �±ÚதÜப©Ýெபாµ« மாணவßக�ைடேய ெமÞ�கß வா�லான கலÛ«ைரயாட³Ý zÔகைலÔ 
கைள°Ý ¬Ùண�¶ ஆäற³Ý ேமேலாÕxÔ காணÜபØட«. ¤µ உ²Ü�னßக�å எµÚ«Ü�ைழகைளÖ ¦Ø}Ô காØ} 
அÜ�ைழகைளÚ தாÕகã த�ßÔக¶Ý இÛத ஊடா©Ý ெவÙபலைக பயåவழÕxä². த�â ெமா� பாடÚ�ØடÚ�à 
வைரய²ÔகÜபØட அ}Üபைட ெமா�Ú�றåகைளÔ ெகாÙ© த�âெமா�ையÜ பயåப©Ú� �ற±டå ெதாடß®Ô 
ெகாãள¶Ý வாzÜ�åவ� அ�ைவÜ ெபற¶Ý இலÔகணÜ�ைழக�å� த�â ெமா�ையÜ பயåப©Ú�Ú தரமான 
பைடÜ®கைளÜ பைடÔ¤Ý ஆäறைல மாணவßகã ைகவரÜ ெபற¶Ý இáவாÞ¶ «ைண®�Û«ãள«. 21ஆÝ 
¿äறாÙ}äகான �றÝ பÙ®Ý மாணவßக�ைடேய வளßÔக¶Ý ெமÞ�கß கäறà பயனாக அைமÛத«. ஊடா©Ý 
ெவÙபலைக வ��லான கäறà மாணவßக�ைடேய ெதாடß®Ô ெகாã´Ý �றைன வளßÚ«ãள«. பàவைக 
ஊடகÕகைள°Ý ெதா�à¬ØபÚைத°Ý பயåப©Ú� தÕக�å zÛதைனÚ�றå, ஆÔகÚ�றå, தகவà ப�மாäறÝ 
ஆxயவäைறÔ ெகாÙ© தåனÝ�Ôைக°டå தÕகã க±Ú«கைள எµÚ« வ}�à பைடÔக உத�ய«. ¤µவாகÖ 
ெசயàப©ைக�à �ைளபயå�Ôக வைக�à �ற±டå ஒÚ«ைழÚ« மäறவß க±Ú«க´Ô¤ ம�Üப�Ú«, ¤µ 
நÙபßக�å பÕக�Üைப ம�Ú«Ô ¤µேவா© ேசßÛ« ெபா²ÜைபÜ பxßÛ« ெகாã´Ý பாÕxைன வளßÚ«ãள«. 
அேதா©,  ெமÞ�கß கäறàகä�Úதà அª¤¯ைறயான« மாணவßக�å ஆßவÚைதÚ ¾Ù©Ý வைக�à அåறாட 
வாâÔைகÔ¤Ú ெதாடß®ைடயதாக¶Ý, மxâÖzÃØ©வதாக¶Ý அைமÛ« மாணவßக�å ¯µைமயான ஈ©ÜபாØ}ைனÔ 
ெகாÙ©ãள«.  
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நå� 
 
இáவாÞ�ைனÖ ெசயàப©Úத அம� நàxய ேதzய வைக மாசாÞÔ ¤µவகÚ த�âÜபã� (மேலzயா) 
தைலைமயாz�யß �± �ஜயå மாதவå நாயß அவßக´Ô¤Ý ஆÞ�à கலÛ« ெகாÙட மாணவßகளாxய, அ�ஷå 
மேகèவரå, சா±�Úரா �ேரÝ¤மாß, ேட�னா ேகா�நாதå, xரåராé ெவÕகேடæ, �ßÚ� ¯±கå, ¤ேகஷå 
�Ôேனèவரå, ம�ஷா �Ôேனèவரå, �Úேதè சரவண¤மாß, �ரேனè ேகா¤லபாலå, �ÔனÄபå ந�å¤மாß 
ஆxேயா±Ô¤Ý மனமாßÛத நå�கã. 
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ைபÚதாå �ரàெமா� ÂலÝ �ÔxÂலÝ இயÕ¤Ý ¯ைறகã (Ways 
to run a  Tamil wikisource through the Python programming 

language) 
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1 த�â உத�Üேபராz�யß, Ðx±èணா ஆ�Úயா கைல அ��யà கàÆ�, ேகாயÝ®Ú¾ß - 641042, 

9600370671, sathiyarajt@skacas.ac.in  
2 உத�Ü ேபராz�யß, க~� அ��யà «ைற, எæ.ஆß.எÝ. வã�யÝைம ெபா��யà கàÆ�, ெசåைன-603203, 

shanmugamk.cse@valliammai.co.in  
3 �Ôx�}யß, ேசலÝ - 620001, +919095343342, tha.uzhavan@gmail.com   

  ABSTRACT  
 

 �ÔxÜ�}யா எåற ெசாà இå² அைனவ�å கவனÚைத°Ý ஈßÚ«ãள«. 
ஆனாà அ« �ÔxÚ�ØடÕக�à ஒ± ப¤�Ú �Øடமா¤Ý. இÛத �ÔxÚ 
�ØடÕகைளÜ ெபா«வாகÔ ¤�Ü�ட �Ôx�}யா எåற ெசாà 
பயåப©ÚதÜபØ© வ±xåற«. இÚ�ØடÕக�à ‘�ÔxÜ�}யா – 
கைலÔகள×zயÝ, �Ôசன� – அகரா�°Ý ெசாäகள×zயÝ,    �Ôx¿àகã – 
பாட¿àகã, ைகேய©கã, வ�காØ}கã, �ÔxெசÞ�கã – ெசÞ�கã, 
�Ôxேமäேகாã – ேமäேகாãக�å ெதா¤Ü®கã, �ÔxÂலÝ – ¿லகÝ, 
�ÔxÜ பàகைலÔகழகÝ – கäறà க±�க´Ý ெசயàபா©க´Ý, �ÔxÜ 
பயணÝ – பயண வ�காØ}கã, �Ôx�னÕகã – இனÕக�å அைட¶, 
ெபா«வகÝ – ஊடகÕக�å கள×zயÝ, ேமà - �Ôx – �Ôx ஊடகÚ�Øட 
ஒ±ÕxைணÜ®, �Ôx ஊடகÝ – ெமåெபா±ã ஆவணÜப©ÚதÝ’ ஆxயன 
உãளன. இதå ப¤Ü®¯ைற ேதைவÔ¤ ஏäபÜ பà¤Ý. இÚ�ØடÕக�à 
�ÔxÂலÚைத ேமÝப©Ú«வதä¤ அàல« இயÕ¤Ý ¯ைறÔ¤Ü ைபÚதாå 
�ர�å ேதைவ உãள« எåபைத°Ý ைபÚதாå �ர�à த�â ெமா�ைய 
உã�© ெசÞ« �ரலாÔக ெமா�ையÔ ெகாÙ© எµத ¯}°Ý எåபைத°Ý 
இáவாÞ¶ைர ெவ�Üப©Ú«Ý. 

Wikipedia projects' Wikipedia - Encyclopedia, Wiktionary - Dictionary 
and Glossary, Wikisource - Textbooks, Notes, Guides, Wikisnews - 
News, Wikiquote - Quotes, Wikisource - Library, Wikiuniversity - 
Learning Tools and Works, wikitour - Media repository, top - wiki - 
wikimedia project integration, wikimedia - software documentation'. 
Its analysis is adaptable. This review reveals that there is a need for a 
Python program to improve or run Wikisource on these projects, and 
that Python can be written in Tamil. 

Keywords: 

A �ÔxÂலÝ 
B த�â இயäைக ெமா� ஆÞ¶ 
C ைபÚதாå �ரà 
D Wikisource 
E Tamil NLP 
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1. அ�¯கÝ  

இåைறய காலÚ�à ெதா�à¬ØபÝ அைனÚ«Ú «ைறக�³Ý காà ப�Ú«ãள«. அÛதÚ 
ெதா�à¬ØபÝ பàxÜ ெப±¤வதä¤Ô க~� ெமா� அ}Üபைடயாக அைமÛ«ãள«. இÛதÔ க~�ெமா� 
zறÛ« �ளÕகÜ பàேவ² �ரலாÔக ெமா� இÔகாலÚ�³Ý ச� எ�ßகாலÚ�³Ý ச� அைனÚ«Ú «ைறக�³Ý 
zறÛ« �ளÕ¤Ý ெமா�யாகÜ ைபÚதாå அைமxåற«.   

இÜைபÚதாå ெமா�ையÔ கä¤Ýெபாµ«, ெதா�à¬ØபÝ சாßÛத பàேவ² ெசயàபா©கைளÖ 
ெசÞயலாÝ. த��à �ரà எµ«வதä¤ எ�à எåற �ரலாÔக ெமா�°Ý உãளைம ¤�Ü�டÚதÔக«. 
இ±Ü�Ý ைபÚதாå ெமா�ையÜ ெப±Ýபாåைமயான �ரலாளßகளாà பயåப©ÚதÜெபä² வ±Ý zறÛத 
க~� �ரலாÔக ெமா�யாக¶Ý �ளÕx வ±xåற«. எனேவ, த��ேலேய ைபÚதாå �ரலாÔகÕகைள 
எµத¯}°Ý எåபைத°Ý, அÛ�ரலாÔகÕகã �ÔxÂல ேமÝபாØ}ä¤Ü பயå நà¤Ý ¯ைறகைள°Ý 
அ�யÚ த±வதாÞ இÔகØ©ைர அைமxåற«. 

2. ஆ�வ �«ைற 

ைபÚதாå �ரàெமா�யான« �ÔxÂலÚ�à உãள ¿àகைளÚ �±ÚதÝ ெசÞவதä¤ எáவைக�à 
பயå த±xåற« எåபைத°Ý ைபÚதாå ெமா�ையÚ த��³Ý எµ�, இயÔக ைவÔக ¯}°Ý எåபைத°Ý 
�ளÔx �äபதாà, �ளÔக�யà அª¤¯ைற இÕ¤Ü �åபäறÜெபä²ãள«. 

3. ஆ�º«�º� ப�~பா�º� 

இÛத ஆÞ�à ஆÕxலÝ ெத�Ûதாàதாå ைபÚதாå கäக ¯}°Ý எåற ¹ழைல மாä²Ý ¯}வைதÚ 
த±வைதÜேபாலேவ, �ÔxÂலÚைதÜ ைபÚதாå ெமா�ையÔ ெகாÙ© ேமÝப©Úத இய³Ý எåற 
¹ழைல°Ý உணரÔ·}ய ¯}ைவÚ த±xåற«. 

ைபÚதாå, �ÔxÂலÝ ¤�Úத அ�¯கÕகைள°Ý அதைனÔ கäபதäகான வ�¯ைறகைள°Ý 
ப¤Ü�யà ேநாÔxà வைகÜப©Ú� �ளÔகÜெபä²ãள«. 

3.1.  வ�tகிய�� ைப{தா} 

ெபா«வாகÜ ைபÚதாå �ரàகைள இயà�±Üபாக �னÔ¦ வைகÔ க~�க�à இயÔகலாÝ. ஆனாà 
�Ùேடா¦ ேபாåற இயÔ¤ÚதளÕக�à ைபÚதாå ெபா�கைள �²வ ேவÙ©Ý. ஆனாà �Ôx 
வழÕx�ேலேய இ±Ô¤Ý வச�ைய, உலா��ேலேய பயåப©Ú� �ரàகைள இயÔ¤தà எåப« எ�ைம. 

எÙªÝ எµÚ«Ý ஒ± ெமா�Ô¤ அ}Üபைட. ஒ± ெமா�ையÜ ேப¦xåற ம�தÔ¤ அ« உ�ß 
ேபாåற«. அதைனÜ �åவ±Ý, 

எÙெணåப ஏைன எµÚெதåப இá�ரÙ©Ý 
கÙெணåப வாµÝ உ�ßÔ¤. (¤றã.392) 

எÝ �±Ô¤றã ெவ�Üப©xåற«. இá�ரÙ}ைன°Ý (எÙ, எµÚ«), �ைரவாகÔ கäபதä¤ உத¶வ«, 
ெதா�à¬ØபÝ ஆ¤Ý. அ�à தைலயான«, க~� ெமா�யா¤Ý. க~ய ெமா�க�à, ைபÚதாå (Python) 
�ரலாÔகÝ கäபதä¤ எ�ைமயான«. உலxå பல நா©க�à, ைபÚதாå ெமா�யான«, 
இலØசÔகணÔகானவßகளாà கäக¶Ý, கä�Ôக¶Ý பயåப©xற«. இÝெமா�ைய, ·¤ã, யா· ேபாåற பல 
ெவä� அைடÛத வ~க �²வனÕக´Ý பயåப©Ú«xåறன. �Ôx�}யÚ�ØடÕக�å 
இைணயÜபÔகÕகைள உ±வாÔ¤வதä¤Ý, ேமÝப©Ú«வதä¤Ý, ¾ÞைமÜ ப©Ú«வதä¤Ý, பல க~ய 
ெமா�கã பயåபØடா³Ý, இÝெமா�ேய ெப±மள�à பயåப©xற«. 

இ« ஒ± ெபா«Ôகள / �ற�ைல உ�மÚ�à (open source) இ±Ô¤Ý ெமåெபா±ã ஆ¤Ý. இதனாà 
இ« எÜப}Ö ெசயäப©xற« எåபைத ெவ�ÜபைடயாகÚ ெத��Ôxåறனß. நமÔ¤Ú ேதைவயான உத�Ô 
¤�Ü®கைள, இைணயÚ�ேலேய காணலாÝ. இைணயÚ�à இàலாதவäைற°Ý, ஐயÕகைள°Ý ேகØ©Ü 
ெபற¯}°Ý.  
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இÝெமா�, ம�த ெமா�ைய எ�தாகÔ ைகயாளÔ·}ய«. ¤�Üபாக, உைரகைள (பவà = text) 
எ�தாகÔ ைகயாளÔ·}ய �றå �Ôக« ஆ¤Ý. ேம³Ý, இÝெமா�ையÔ ெகாÙ©, ஒ± இைணயதளÚைத, 
இைணயÚதளÖ ெசய�கைள (app-s), ேத©ெபா�ைய (search engine like google,yahoo...), க~ய 
�ைளயாØ©Ôகைள வ}வைமÔக இய³Ý. இÚ�றå�¤ ெமா�ைய �Ôx�à இயÔxÜ பாßÔ¤Ý 
வ�¯ைறகைள இ�Ô காÙேபாÝ. 

3.2.  மி}ன�யtக~ ைப{தா} (PAWS) 

பாá¦ (PAWS) எåபதä¤,  

● It is a online browser based programming IDE provided by wikimedia foundation 
● It is based on jupyter notebook software 

எåபதாகÖ ��வாசå �ளÔகÝ ·�°ãளாß (shrini, ௧௩-௦௬-௨௦௨௨ ௨௧:௨௭). இ±Ü�Ý இதைனÔ 
¤ேளாபà �Ôx�à உãளவ±ã ¯Ôxயமான சாå ெகராà© சாÞ எåபவß Python As a Web Service என 
�ளÔகÝ அ�Ú«ãளாß. ேமேல ·�ய« ேபால �ÔxÚ�ØடÚ�à ைபÚதாå �ரலாÔக ெமா�ைய இயÔxÜ 
பாßÜபதäகான இÛதÜ பாá¦ வ�¯ைறைய இ�Ô காÙேபாÝ. 

 

படÝ-1. பாá¦ பÔகÝ ெசå² ®¤ப�ைக ெசÞய 

இÜபடÝ பாá¦ பÔகÚ�ä¤ã ¬ைழவதäகான வ�¯ைறயா¤Ý. இÜபடÚ�à காØ}°ãளப}, sign in with 
mediawiki ெபாÚதாைன அµÚதÜ �åவ±Ý படÝ ேதாå²Ý. 
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படÝ-2. ஏä¤Ý ¤�Üைப அµÚ«வதäகான ெபØ} 

இÜபடÚ�à காØ}°ãள ¤�Ü®கைள உãவாÕxய �å® தாÕகã ஏä¤Ý �ைல�à Allow ெபாÚதாைன 
அµÚத¶Ý. அ« �åவ±மா² ��°Ý. 

 

படÝ-3. பாá¦ பÔகÝ ¹�ட±Ô¤ã ெசà³Ý 

இÛதÜ படÚ�à காØ}°ãளப}, ¹�டß ¤�ÜேபØ©Ü பÔகÚ�ä¤ ¬ைழயÜ �åவ±Ý படÝ ேதாå²Ý. 

 

படÝ-4. பாá¦ ¹�டß பÔகÚ�à ¤�Üேப©, ப~யகÝ, �ற ெசயàபா©கைளÔ காணலாÝ 

 

படÝ-5. பாá¦ ¹�டß பÔகÚ�à ¤�Üேப©, ப~யகÝ, �ற ெசயàபா©கைளÔ காணலாÝ 
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இá�± படÕக�à காØ}°ãளப} ¤�Üேப© (Notebook), ப~யகÝ (Console), �ற (Other) எÝ 

Âå² ப¤Ü®கã காணÜப©xåறன. இÕ¤ ைபÚதாå3 (Python 3 (ipykernel)), பா¦ (Bash), ¹�யா 

(Julia 1.6.3), ஓÜபå �ைபå (OpenRefine [↗]), ஆß (R), ஆß ¦}ேயா (RStudio [↗]), இ¦Üபாß¤à 

(SPARQL) ஆxய �ரலாÔக ெமா�கã உãளன. இவä�å ÂலÝ நமÔ¤ நாேம �ரà எµதலாÝ; இயÔxÜ 

பாßÔகலாÝ. அதä¤ ¯å® ைபÚதாå �ரà ெமா�ைய எµதÖ zல அ}Üபைட ��¯ைறகã அ�Û« 

ைவÜப« zறÜ®. ¤�Üபாக, ஒ± ெமா�ையÚ �றÝபடÜ ேபச, எµத நமÔ¤Ú «ைண �äப« எµÚ«, ெசாà, 

ெதாடß, ெபா±Ùைம ஆxயனவா¤Ý. அ«ேபாà க~��à ைபÚதாå �ரலாÔக ெமா�ையÚ �றÝபடÔ 

ைகயாளÔ ¤�Ö ெசாைறகைள அ�Û« ைவÚதà ேவÙ©Ý. 

ெபா«வகÚ�à இ±Û« ¿ä¤�Ü®கைள எ©Ú«, அவäைற இÕ¤ãள அØடவைணக�à �ரÜ�ய ைபÚதாå 
�ரà �åவ±மா² ெதாடÔகÚ�à எµதÜபØ© வÛத«. 

import csv 
import pywikibot 
import time 
import re 
WAIT_TIME = 15 
with open('2015-tva-commons-pdf-books-all-info.csv', 'r') as csvfile: 
 reader = csv.reader(csvfile,delimiter="~") 
 for row in reader: 
 #if len(row) == 8: 
 # if not 'booktitle' in row: 
#if you use other PAWS,remove the hash to decode well 
  wikiPage1 = row[0].replace('File','Index')#.decode('utf-8') 
  bookAuthor = row[1] 
  bookSize = row[3].replace('MB','') 
  indexPages = row[5].replace('pages','') 
  print (wikiPage1) 
  print (bookAuthor) 
  print (indexPages) 
  print (bookSize) 

  site = pywikibot.Site('ta', 'wikisource') 
  page1 = pywikibot.Page(site, wikiPage1) 

  res1 = re.compile('\|Number of pages=*(\d+)').search(page1.text) 
  if res1: 
   print("number of pages is already assign to %s" % res1.group(1)) 
  else: 
   page1.text = page1.text.replace('|Number of pages=','|Number of 
pages='+indexPages) 
   page1.save(summary='+ ேகாÜபள¶ =' + bookSize+ ', ¿äபÔகÕகã = 
'+indexPages)  
 
  res2 = re.compile('\|File size= *(\d+)').search(page1.text) 
  if res2: 
   print("File size is already assign to %s" % res2.group(1)) 
  else: 
   page1.text = page1.text.replace('|File size=','|File size='+bookSize) 
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   page1.save(summary='+ ேகாÜபள¶ =' + bookSize+ ', ¿äபÔகÕகã = 
'+indexPages) 

  time.sleep(WAIT_TIME) 

அதå�å® த��à ைபÚதாå �ரà எµ�, இயÔxÜ பாßÔகÜெபäற«. 

�ÔxÜ�}யா: ைப�Ôxதா�யÕx எåப« பல �ÔxÚ�ØடÕக´Ô¤ உத¶Ý ெப±Ý �ரäெதா¤Üபா¤Ý. 
இ« பல ஆÙ©களாகÜ பலராà ைபÚதாå2-�à எµதÜபØ© வÛத«. அ�à zலவäைறÚ தäெபாµ« 
ைபÚதாå3-Ô¤ மாä�°ãளனß. இÛதÜ ைபÚதாå ¿äகØடகÚ�ைனÜ �å®லÚ�à ைவÚ«, த�â 
�ÔxÂலÚ�ä¤ எனÚ த�âவ� இயÔ¤Ý ைபÚதாå ¿äகØடகÚ�ைன (Library & wrappers) உ±வாÔக 
இய³Ý. அÚ«டå இÛதÜ ைப�ÔxÂல ¿äகØடக¯Ý உத¶Ý. அதைனÔகாØ©Ý படÝ வ±மா²;- 

 
படÝ-6. ைப�Ôx ÂலÚ�å Âல�ரà 

எÛத ெமா��ைன°Ý, ¯ைனயÚ�à (Terminal) ெத�வாகÜ ப}Ôக �Õகã பயåப©Ú«Ý இயÔ¤ÚதளÝ, 
¯ைனயÝ �க¯ÔxயÝ. அதä¤, ெட�யå10, கåேசாà zறÜ®. அ�à ப�Ü®கã மா�னா³Ý, அைனÚ« 
ெமா�க´Ý ெத�வாகÚ ெத�°Ý. 

��வாசå எÝ �ரலாளß அ�Úத 'ஓzயாß4�Ôxேசாß¦ (OCR4wikisource)' �ÔxÂலÚ�ä¤ ஒ± 
வரÜ�ரசாதÝ எåேற ·றலாÝ. அதä¤�ய Âல�ரà படÝ வ±மா²;- 

 

படÝ-7. ஓzயாß4�Ôxேசாß¦  - Âல�ரà 

இ« ஆவணÚதÜ ப}Ú«Ú தØடÖ¦Ü ப}யாக மாä²Ý �றå ெகாÙட«. அÖ¦Ü பÔகÚ�à உãளவäைறÚ 
தØடÖ¦Ö ெசÞ«, �å® �ைழ�ÔகÝ ெசÞவ« எåப« எ��à ¯}யÔ ·}ய ப~ xைடயா«. எனேவ, ஓzயாß 
வர¶ வரேவäகÚதÔக« எனÜபØட«. இ« 90 �µÔகாØ©Ü ப~ையÚ தாேன ெசÞ« ¯}Ú« �©xåற«. 
�த¯ãள 10 �µÔகாØ©Ü ப~ையÚதாå ம�தவளÝ ெசÞ« வ±xåற«. 
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உலா� வ�ேய ெசயäப©Ú«Ý ேபா«, 'ைப�ÔxபாØ' எåற ைபÚதாå ¿äகØடகÚ�å ஒ±Õ¤�ய 
வµÔகã ெப±மள¶ த�ßÔகÜப©xåறன. அ« ஒÜ�Øடள�à அைனவ±Ô¤Ý எ�ைமயான«. எனேவஇ« 
Ã� பாåேட எåற ®ைனÜெபயைர உைடய ெசåைனÚ த�ழராà ேதாä²�ÔxÜபØட« எåப« 
¤�Ü�டÚதÔக«.  

ைபÚதாå2-�å ÂலÝ �ÔxÂலÚைத ேமÝப©Úத zல �ரலாÔகÕகã எµதÜெபäறன. சாåறாக, 

#!/usr/bin/python2 

import pywikibot 

aPage = page:அÕ¤Ý இÕ¤Ý.pdf/9 

site = pywikibot.Site('ta', 'wikisource') 

page = pywikibot.Page(site, aPage) 

print u"page" 

எÝ �ரàெமா�ையÔ ·றலாÝ. இáவா² ெதாடÔகÔ காலÚ�à எµ�; இயÔx �ÔxÂலÝ ேமÝபா© 
ெசÞயÜெபä² வÛத«. இáவா² எµ�ய �ரலாÔகெமா��å �ைள¶Ü �åவ±மா² அைமxåற«. 

Output:ta:page:அÕ¤Ý இÕ¤Ý.pdf/9 

இதå�å® ைபÚதாå3 வ±ைக �ரலாÔக ெமா�ையÚ த��à எµதலாÝ எåற ¹ழà உ±வான« எனலாÝ. 
அதைன ெவ�Üப©Ú«Ý �ரலாÔகÝ வ±மா². 

#!/usr/bin/python3 

import ைப�ÔxÂலÝ 

ைப�ÔxÂலÝ = ைப�Â 

எ©Ô¤ÝபÔகÝ = பÔகÝ:அÕ¤Ý இÕ¤Ý.pdf/9 

உர� = ைப�Â.உர��©(எ©Ô¤ÝபÔகÝ) 

�ைள�©(உர�) 

இதå �ைள¶ வ±மா²;- 

�ைள¶ : ta:பÔகÝ:அÕ¤Ý இÕ¤Ý.pdf/9 

இதåÂலÝ �ரலாÔகÝ எµ«வ« எ�« எåபைத நாÝ உணßÛ«ெகாãளலாÝ. 

4. «�º 

இ«வைர �ளÔகÜெபäற�å அ}Üபைட�à ைபÚதாå3இà த��à �ரàெமா� எµ� 
�ÔxÂலÚ�ைன ேமÝப©Úத ¯}°Ý எåபைத அ�Û«ெகாÙேடாÝ. அ« ஒ± ெதாடÔகÜ®ã�ேய. 
இ«ேபாåற பல �ரலாÔக ெமா�கைள இåÝ அ�Û«ெகாãள ப¤Ü®:ைபÚதாå �ரàகã எÝ 
பÔகÚ�ä¤Ö ெசå², கäகலாÝ; �ÔxÂலÚைத ேமÝப©Ú«வதäகான Âல�ரàகைள உ±வாÔகலாÝ. 
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  ABSTRACT 
 

 
 
The main objective of an assessment is to measure student's learning abilities 
and increase such abilities by correcting them in line with their knowledge. 
Question generation plays a vital role in assessment, The creation of the 
questions for the assessment is a challenging task, and manually creating a 
question is a complicated operation that requires expertise, knowledge, and, 
most importantly, it is a time-consuming process. Automatic question 
generation (AQG) is a savior to overcome these issues. AQG comprises of 
six critical stages, with keyword selection being the most significant stage 
and a crucial component of question quality. Therefore, we focus on the 
keyword selection method and propose a novel method for automatically 
extracting keywords from Tamil text to generate questions in Tamil. This 
keyword selection process involves two important concepts; the first focuses 
on how significant a keyword is depending on web-based search results and 
the notable information it contains, the secondfocuses on giving a keyword 
weight depending on how frequently it appears and how it is distributed in 
the corpus. The keyword selection method performs significantly better for 
Tamil-based question generation when compared to certain other keyword 
selection techniques in terms of accuracy and question quality. 
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1. INTRODUCTION 

 
Automatic question generation is a concept that takes text as input and generates a question as the output 
based on the text it received. The created questions can be used to assess skills or check whether the text's 
information was understood. Automatic question generation is broadly classified into extractive and 
abstractive is shown in Figure.1. 
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Figure 1. Automatic Question Generation Classification 

 
 

Table 2. List of Acronyms 
 

Acronym Meaning of 
Acronym 

  

 
FIB 

 
Fill in the blanks Questions. 
 

FIB-with 
Options 
 

Fill in the blanks Questions with Options. 
 

T/F 
 
ESQG 
 
MCQ 
 
ASQG 
 
ECQG 
 
EOQG 

True or False Questions. 
 
Extractive Subjective Question Generation. 
 
Multiple Choice Questions. 
 
Abstractive Subjective Question Generation. 
 
Extractive Cloze Question Generation. 
 
Extractive Open Question Generation. 
 

 
Extractive questions are extracted from text as such whereas abstractive questions are generated from the 
text. Our focus is on extractive questiongeneration to evaluate the learning skills of the primary school 
students from the text. There exists a variety of English language-based automatic question generation 
technique([1],[2],[3]) but local language-based automatic question generation like the Tamil language-based 
are very few in number. Automatic question generation has six stages[4] of processing is shown in Figure.2 
and every stage have some tasks to be performed. The first simple stage of AQG is Textpreprocessing and it 
includes Text Normalization, Lexical Analysis, Statistical Analysis, and Syntactic Analysis. It simply gives 
supported text format for processing, and it is the filtering out the computable text.  
 

 
Figure 2. Phases of Automatic Question Generation  
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Sentence selection is the second task of AQG, and a sentence that contain questionable information, can act 
as a candidate for generating questions. Sentence is selected based on some keywords on it. Keyword 
selection is an essential step that determines the question generation worth, and it is done based on some 
methods like, Word count[5], POS tagging based[6], Pattern matching[7], and some trained ML based[8].  

Question Formation is the next stage of the question generation, it checks the format of question framed 
correctly. Post processing is the final stage of question generation, it does the job of filtering question[9], 
ranking question and changing distractors in the questions if needed.  

The goal of machine learning is to develop models that operate automatically and learn on their own. NLP, 
on the other hand, makes it possible for computers to understand and interpret written text. To automatically 
produce the various question kinds, multiple NLP models have been constructed and work on these models 
has also been done in many languages, including Tamil. Numerous researchers have presented their work in 
the domain of AQG, which is still being studied to increase accuracy.According to our proposed 
methodology, the more established rule-based approach is more reliable and is updated in accordance with 
trends. 

Table 2. The Stages of Question Generation 
 

 
S.No 

 
Stages 

FIB 
without 
Options 

FIB with 
Options 

True/False 
QG 

Subjective 
QG 

1 Text Cleaning  
   

2 Sentence Selection 
    

3 Keyword Selection 
    

4 Selection of Distractors /Hyponyms  
 

  

5 Question Pattern Verification 
 

 
 

 

6 Post Processing  
 

 
 

 
Several reviews that have been written have focused on the literature on AQG. The reviews that came later 
covered the works that had been published after late 2014, while the initial reviews only included works that 
had been published until that time. Beginning with analyses of question creation for educational purposes, 
MCQ-style questions derived from ontologies[10], and comparisons of all question generating methods, these 
reviews then went on to discuss ontologies. 
 
For reading comprehension tests, the Extractive True/False Question Generation method (ETFQ)[3] 
automatically creates true/false questions from a given passage. There aren't many papers on the True/False 
Question Generation Approach, which anticipates True or False as the response. The Educational Purpose 
based Automatic True/False Question consists of a template-based framework that uses various NLP 
techniques to test the passage's specific knowledge and a generative framework that uses a novel masking-
and-infilling strategy to generate more complex and flexible questions. 
 
Fill-In-The-Blank with option questions, or ECQG[10], fall under the genre of electronic assessment-based 
generating, where a sentence is supplied with one blank and four possibilities to complete it. These questions 
have recently attracted study interest. The EOQG or Fill-In-The-Blank question with out options differs from 
the previous Fill-In-The-Blank questions by having a hint instead of alternatives for getting the answer. 
ECQG are effectively used in active learning, information and communication technology-based education, 
and intelligent tutoring system for the assessment of learner's content knowledge with slight 
modifications[11]. 
 
Aarish et al, [12] in his work included classification categories and short subjective questions without any 
manual intervention provides a thorough understanding of this. It effectively supports both the Natural 
Language Processing community and educational institutions so they can manage the full process of 
conducting online exams. As a result, the evaluation[13] of subjective questions is a crucial component of the 
overall system that strives to achieve complete automation in the administration of exams using objective 
question banks. 
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2. PROPOSED METHODOLOGY 

 
We propose a novel method for keyword extraction using Tamil Wikipedia for automatic question 

generation.This keyword selection process involves two key ideas: the firstis the importance of the keyword 
based on the content it has in a web-based search for the keyword that is similar to a web-based search and 
the second is emphasis on keywords that cover the majority of the text corpus because evenly distributed 
keywords are given more weight.  

 
The proposed method for keyword selection is shown in Figure.3, as the first step, text is cleaned up by 
removing unwanted text from the corpus and for text processing.The text corpus is then transformed into 
tokens. By creating a dictionary with a tamil token as the key and an english word as the value—a mapping 
dictionary—which produce a token that has an equivalent English meaning is shown in Figure.4.In order to 
use pre-trained machine or deep learning model, there is a need for mappingtechnique, and which is shown in 
Figure.4, as the solution to this problem. 

 
Figure 3. Proposed Method Workflow 

 

 
Figure 4. Keyword Mapping Dictionary for Tamil to English 

 
Following tokenization, the occurence of the tokens searched in web-based database, specifically looking for 
a wikipedia page for the token word. If a wiki entry is found, then that token is considered as the keyword. 
The number of links, references, and total content that are available on a keyword's wikipedia page is 
consideredfurther to analyze. Following the collection of this information, a formulais used to calculate a 
score for the termis shown in Figure.5.The keywords are then ranked according to this score, and the top n 
keywords are finally selected based on the keyword score. 
 

 
Figure 5. ProposedKeyword Score Formula 
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Depending on the situation or the domain, the parameters can also be added in the formula to obtain the best 
possible keywords. Better keywords will undoubtedly guarantee higher-quality question generation after they 
are chosen, as this is the most crucial step in the automatic question generation process. 
 
3. RESULTS AND ANALYSIS 

 
The proposed method for choosing keywords from the entire corpus as well as from each sentence is to use 
keyword score from the keyword selection formula. Every textual part is considered equally for selecting 
keywords by the suggested method; for instance, keywords are chosen from each sentence and given equal 
weight in the corpus. Our method performs better in all types of question generationconcepts, and it produce 
good results. 
 
3.1. Selected Keywords fromthe Proposed Method 
 
1:  Context:    தழ் தழரக்ளினௌம் தழ் ேபாம் பலரின் தாய்ெமா௯ ஆஶம்.  

Keywords: ['தழ்', 'தாய்ெமா௯', 'ஆஶம்', 'ேபாம்'] 
2: Context: பண்ைடத்த௯ல் எ௱தப்பட்ட ஶப்டத்தக்க காப்யம், ழ. 200 தல் ழ. 200 
காலப்பஶொையச ்ேசரந்்த லப்பொகாரம் ஆஶம்.  

Keywords: ['த௯ல்', '200', 'ேசரந்்த', 'எ௱தப்பட்ட', 'லப்பொகாரம்', 'தல்', 'ஆஶம்'] 

 
Table 3. F1-Score Calculation Keywords 

 
S.No Variable Name No.of Keys Available Meaning of the Process 

1 TokenKeys 160 Available Tokens in the text. 

2 ManualKeys 45 Manually chosen keywords. 

3 PredKeys 125 Keywords from the Proposed method as the keyword prediction. 

4 PredKeysR 34 Keywords from the Proposed method as the Right keyword prediction. 

5 PredKeysW 88 Keywords from the Proposed method as the Wrong keyword prediction. 

6 MissedKeys 23 Keywords Missed from the Proposed method. 

7 MissdKeysR 21 Keywords Missed rightly from the Proposed method. 

8 MissdKeysW 2 Keywords Missed wrongly from the Proposed method. 

 
When creating questions from a text corpus based on Tamil, the proposed keyword selection strategy works 
well and produces decent results as given in Table 3, as the proposed method for the prediction of keywords 
results. As an example, In Table 4, it shows the performance of the keyword selection methods Yake, 
KeyBERT, PKE, and Rake in terms of accuracy, precision, recall, and F1 score[14]. The performance of the 
proposed method greatly outperforms the alternativesis shown in Figure.6. 
 

Table 4. The Performance of Keyword Selection 
 

Method Accuracy Precision Recall F1-Score 
Yake 0.136000 0.188889 0.377778 0.251852 
Keybert 0.177570 0.177570 0.513514 0.263889 
PKE 
Rake 
Proposed 

0.171717 
0.182540 
0.272000 

0.171717 
0.182540 
0.272000 

0.459459 
0.621622 
0.755556 

0.250000 
0.265477 
0.400000 

 
How often the machine learning model properly predicted is indicated by accuracy. Precision measures how 
well a model predicts a given category. How frequently the model was able to identify a particular category 
is indicated by recall. F1 is the result of combining recall and precision scores. Therefore, accuracy and F1 
score have been taken into consideration as two key aspects in determining the quality of the question. 
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Figure 6. Keyword Accuracy and F1-Score Graph 

 
3.2. Proposed Method for Various Question Generation Types 
A. QG - True/False: ொக்ஶறள்ஏறத்தாழ 2,000 ஆண்க௬க்ஶன்இயற்றப்பட௳ல்ைல.  

The TF-QG is a template-based framework with a primary level of question generation and an 
answer assessment level that intends to test the specific knowledge in the passage by utilising various 
NLP approaches. When a term is used negatively, we can either alter it or leave it alone depending on 
whether the sentence is true or false. 

 
B. QG – Without Options: ொக்ஶறள்ஏறத்தாழ--------------- ஆண்க௬க்ஶன்இயற்றப்பட்டௌ.  

A Fill in the Blank question[15] has a missing term, sentence, or paragraph, and a blank space in its 
place.Questions with several blanks can also be built, and the difficulty level for answering these 
questions varies depending on the type of question. The first sort of fill-in-the-blanks has no 
alternatives[16], whereas the second has a hint[1], from which, the right one can be selected as the 
answer. In the given example above, 2000 is the answer and a hint can be given as any form like prior to 
Jesus' birth. 
 
C. QG - With Options: ----------------- ஏறத்தாழ 2,000  ஆண்க௬க்ஶ ன் இயற்றப்பட்டௌ. 

 
a. ொ௳௳௧யம் b.லப்பொகாரம்   c.ஶல்பாட் d.ொக்ஶறள் 

The distractors([17],[18],[19]) play a significant part in this form of question production and greatly 
influence the standard of FIB questions. Fill in the blanks with options will contain some distractors. In 
the example given below is expected ொக்ஶறள் as the answer and we may add some distractors like 
ொ௳௳௧யம், ெபான்னின்ெசல்வன், ஶல்பாட், லப்பொகாரம்and so on to make the 
distractions.If the examinee is not sufficiently perplexed by the distractions, he chooses the right 
response with ease. 

 
D. Subjective Question Generation Using Pre-trained T5 – Model: 

The T5 model [20] receives context and keyword as the input and produce questions as the outputs in the 
automatic question generation concept.  
 
Here we have taken some samples from T5 model outputs as the representation of the results. 
 
Eg.1 Context: தழ், உலழல் உள்ள தன்ைமயான ெமா௯களில் ஒன்ம் ெசம்ெமா௯ம் ஆஶம். 
 
Keyword: தழ் 
 
Subjective Question: உலழன் தல்ெமா௯களில் ஒன்எௌ? 
 
Eg.2 Context:இந்ொயா௳ல் ழைடத்ௌள்ளஏறத்தாழ 1,00,000 கல்ெவட்களில் 
ெதால்ெல௱தௌ்ப்பொ௵களில் 60,000 இொல் ஏறத்தாழ 95 ௳௱க்காத௯ல் உள்ளன. 
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Keyword: தழ் 
 
Subjective Question: எந்த ெமா௯ல் அொக கல்ெவட்கள் உள்ளன? 
 
Eg.3 Context: 2005-இல் அகழ்ந்ெதக்கப்படட் சான்கள், தழ் எ௱தௌ் ெமா௯ையக் ழ..600-
ஆம் ஆண்ூற்ஶம் ன்தள்ளிள்ள. 
 
Keyword: தழ் 
 
Subjective Question: அகழ்வாராய்ச்ல் என்ன ெமா௯ பயன்பத்தப்பட்டௌ? 
 

According to the author (Wang Yulong, 2003)[21], the following properties should be present in a 
sentence to be considered perfectly obvious[22]: accuracy, unity, clarity, coherence, and emphasis.The 
Proposed model generates questions, which are then submitted to an expert team for quality control.  
 
It performed better on the Likert scaleis shown in Figure.7, scoring an average of 6.18 out of 10 
according to the report.  
 
If the score falls within the categories of (0 - 2.5), (2.5 - 5.0), (5.0 - 7.5), and (7.5 - 10) accordingly, it is 
referred to as Poor, Average, Good, and Very Good. 
 

 
 

Figure 7. Likert Score of Generated Question 
 

4. CONCLUSION 
 
The questions in the results representation are generated by a trained T5 model, which was initially 

trained on question and answer pairs in the english language. The extracted keyword and the context are 
inputs to the T5 tranasformer, which generates the questions. To create questions in Tamil, we employ a 
dictionary based mapping technique, which associates each Tamil word with its English equivalent. By the 
way, Tamil text can be used as the input for the T5 model. Finally we gets the question in Tamil as the results 
after performing the same mapping of the T5 model resultant text. Keywords are crucial in the creation of 
extracting questions and the suggested centrality-based keyword extraction methodoutperforms existing 
methods noticeably in term of Likert Scale. The construction of a corpus of Tamil questions that includes 
context, a keyword, and the questions that are framed based on the keyword. The Transformer model's 
question generation would be of better quality if training and testing are done through Tamil corpus. 
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  ABSTRACT (10 PT) 
 

 
Character Recognition from Palm leaf Tamil Inscriptions is a challenging task 
that involves a high degree of image preprocessing, segmentation, and 
recognition.  Tamil palm leaf manuscripts are one of the greatest cultural 
heritage of India that has traditional medicinal practices. The work 
concentrates on steps taken in digitizing and preserving the PLMs that are 
more fragile and have a high degree of deterioration on aging.  Though there 
are few high efficiencies online Handwritten Tamil OCRs proved 90% 
accuracy for modern Tamil alphabet, but they perform with less than 20% 
accuracy while dealing palm leaf characters. Since the background and 
foreground colors are similar in PLM scripts and the majority of character 
strokes are in ancient form. Around 500 palm leaf manuscript images were 
obtained from State Department of Archeology to accomplish this task. All 
the PLM images are converted into grey space and binarized to obtain a clear 
binary image. The images are filtered to remove impurities and normalized to 
increase the contrast.  Then the text lines are segmented first into individual 
character images and then features are extracted using Local Binary Pattern 
operator. The feature map generated from LBP will be the input for Artificial 
Neural Networks based character recognition in which a reasonable accuracy 
was obtained.  

 

Keywords: 

A Character Recognition  
B Tamil Inscriptions 
C Cultural Heritage 
D Archeology  
E Neural Networks 

 

Corresponding Author: 

S Uma Maheswari  
College of Engineering, Guindy, Anna University, Chennai 600 025, INDIA 
 

 
 
1. INTRODUCTION  

 
1.1 Palm Leaf manuscripts 

Tamil is one of the ancient languages that has been well developed and has various mines of heritage 
knowledge that are inscribed in different mediums like stones, mud plates, copper plates, and palm leaf. In 
earlier centuries, the traditional Medicinal System (TMS) was practiced by all till the midst of the 21st century 
and is in practice (due to the emergence of Allopathic medicine) at a lower rate in India, specifically in Tamil 
Nadu to prevent disease occurrence for the hale and hearty living. As Tamil is an ancient language and its 
alphabet has evolved over centuries since 3rd BC, the traditional medicine information that is found in palm 
leaves and the like are of ancient form. Since the native people are practicing modern Tamil scripts, reading 
and understanding the content of ancient Tamil scripts would be a more difficult task which require expert 
epigraphist. In present days, availability of such epigraphist is very less and the demand will prevail more in 
future. Around 20% manuscripts that are preserved under state department have been digitized and published 
but still there is huge volume of palm leaf manuscripts are to be digitized and conserved in modern Tamil. State 
and federal government has taken many initiatives to digitize and translate the heritage contents, but still 
technological solutions have to be paid towards to this task for faster, efficient and robust conservation of all 
such documents in lesser time in such a way to publicly accessible and functional repository. Hence it is a 
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mandate to devise a novel system which can recognize the ancient Tamil characters present at palm leaf 
manuscripts.  This work focuses on palm leaf manuscript volumes written by the sage Agastya who lived 
during 7th century. There are 105 volumes of each containing 100 to 1500 leaves pertaining to Agastya 
medicinal manuscripts available at State Library of Tamil Nādu, India. The indigenous siddha medicine and 
medical procedure content of those manuscripts has high potential to cure various diseases. The current work 
has involved the work of Agastya. 

1.2 About Tamil Language  
 

There are 12 vowels and 18 consonants in the Tamil language and there are about 216 compound 
characters formulated by the combination of vowels and consonants as given in Figure 1. Grantha characters 
such as  (ஐ, ஸ, ஷ, ஹ,  Ê, Ð) are also present in the Tamil palm leaf manuscripts. The numerals and metrics 
are represented by haracters as given in Figure 1:  

 

 

௳  - day     ௴  - month       ௵ - year     ௶ - debit     ள – time,    ௷ - credit     ௸ - as above    ௹ - rupee 
௺ - numeral   வ – quantity 

Figure 1.2: Tamil Characters and numerals found in PLMs 

The main challenge in recognition of character in Tamil palm leaf manuscripts is that the palm leaves 
are brittle the dot over the consonants are not written as they may break the palm leaves which gives a good 
chance of confusion to determine whether the character is a consonant or a (vowel +consonant) character. Thus, 
if the dot on the letter is not kept, there are chances of confusion between the consonants and the 
(vowel+consonant) characters. In the Tamil language, there are 18 consonants that can be misinterpreted with 
18 other characters which can also be determined by either writing rules by the spelling of the word but they 
are tedious. To make the script even more complex there are no full stops(no punctuations) in the script to 
determine the words is also challenging.  

1.3 Tamil Palm leaf Manuscripts  

It is prevalent that most of the existing character segmentation and recognition methods are designed 
for specific languages either printed or handwritten. It is observed that the recognition rate is much influenced 
by feature extraction, and to recognize characters like inscriptions from challenging writing medium with 
varying style and size is novel and yet to be developed. Hence, the focus of the proposed research work is to 
segment and recognize the characters from palm leaf manuscript images. PLM consonants do not have a dot 
modifier on top. Refer to Figure 2, there is no dot on top of any constants. 
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Figure 1.3 : Sample Palm script test lines 
 
Original Palm leaf manuscripts that are preserved under controlled way is scanned in a high resolution scanner 
and the scanned image will be stored in png format at PLM dataset.  In image enhancement phase, the low 
quality palm leaf image is processed in various stages to obtain well discriminated text in uniform stroke width 
and size in order to effectively segment the characters present for feature extraction process. Once the 
segmented characters are obtained, the structural features like curves, loops, line and the like are extracted and 
feature vector is generated. Each and every attribute of feature vector will be the input variable for ANN for 
character recognition.   
 
The greatest challenge in character recognition is that there are several composite characters in tamil language. 
As far as Tamil language is considered, it has various combinations which gives connected characters when 
combined. The Tamil dialect characters are cursive with some of them having additional curves and loops. The 
other challenges like binding holes in different positions and deteriorated leaves need special attention. The 
limitations and challenges faced during this work will be addressed in future works.  
 

 
 

Figure 1.4 : A Full Length PLMs structure 

 
 
2. RELATED WORK 

 
Explaining research chronological, including research design, research procedure (in the form of 

algorithms, Pseudocode or other), how to test and data acquisition [1]-[3]. The description of the course of 
research should be supported references, so the explanation can be accepted scientifically [2], [4]. 

 
Tables and Figures are presented center, as shown below and cited in the manuscript.  

 
 

Table 1. The Performance of ... 
Variable Speed (rpm) Power (kW) 

x 10 8.6 
y 15 12.4 
z 20 15.3 

 
 

Deterioration of the Palm Leaf Manuscripts poses a threat in the degradation of the treasured 
information and thus, rendering Digitization[2,3], an important task for preserving that information. Image 
Restoration works have been prosecuted in various languages such as Tamil, Malayalam, Telugu and Arabic. 
The manuscripts were subjected to a number of pre-processing techniques as the primal step for its restoration. 
Some of the pre-processing techniques [1] are Edge Detection, Contrast Enhancement, Segmentation, etc. Palm 
Leaf Manuscripts are converted to Grey Scale through the process of Binarization[13]. Through existing Image 
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Pre-processing techniques such as Noise Removal, Thresholding, Smoothening, etc., the initial phase of Data 
Processing with images containing High Contrast-Background Separable-Palm Leaf Manuscripts will be 
obtained. Insights obtained from existing noise removal algorithms are as follows: Binarizing and estimating 
the optimum parameter value [5] from a subset parameter range, Filtering the noise [6] based on its standard 
deviation, Development of Automated Document Image Binarization [7] using RoBO (Robust Bayesian 
Optimization). Apart from the afore-mentioned, Threshold plays a pivotal role in denoising images and thus 
selection of Threshold becomes vital. This Threshold Selection mechanism can be achieved through Gray 
Level Histogram[8]. Using Local Otsu Thresholding and Sobel operator-based Image Gradient approximations 
[4], the proposed algorithm gives the best results for noise removal from palm leaf manuscripts both visually 
and in terms of PSNR (Peak Signal to Noise Ratio) and MSE (Mean Squared Error) values with less complexity 
and overhead. Performance of the said approach depends vastly on the Threshold value used for filtering the 
given Palm Leaf Manuscripts.  

 
The next task of our Research would be to segment each Character, which is a tedious task, as there 

are a number of issues that may arise while segmenting Characters [14] in Palm Leaf Manuscripts which 
includes: Difference in the Skew angle between the lines, Overlapping Characters present in the same line and 
also overlapping that arises between adjacent lines. In General, Character Segmentation through the etched 
lines can be classified into five categories [15, 16] namely Projection-based method, Smearing method, 
Grouping method, Hough-based method, and Repulsive-Attractive network (RA-network) method. Using 
existing methods, we will strive to devise an optimum mechanism that generalizes well for our dataset. – In 
this particular research setting, the next task in hand will be to extract the features that represent the handwriting 
style. This process of extracting feature vectors from handwriting style constitutes Feature Extraction Method. 
Two common groups of feature extraction methods (textural and grapheme-based) are explored [17].  The 
Feature Extraction Methodology will be based on the idea that the handwriting style of the general population 
evolves over time. Character Recognition Methodology has taken a drastic turn as the Handwritten Characters 
inherently paved way for OCR Systems, in which, there exists automated recognition of characters present in 
digitalized format [18] like paper documents, PDF files and character images. In our Research, it is, therefore, 
mandatory to create a High-Performance OCR Engine using Machine Learning Technology to analyse digital 
images and subdividing them into lines and further into characters. Challenges in Character Recognition [9]: 
Existence of Marginally low contrast between foreground (Etched Letters) and background (Palm Leaf) of the 
given image and One of the major challenges faced by any existing gray scale conversion algorithms, is that, 
there exists an unevenness in the rendering of Background color. There exists an ambiguity amongst character 
symbols if they touch or overlap each other and thus becomes quite a challenge during the task of Character 
Recognition. Other works on Character Recognition (Other Languages excluding Tamil): Investigation of 
Character Ligatures of ancient Greek Manuscripts [10], Using SOMs (Self-Organizing Maps), Character 
Recognition of Lanna Script (an obsolete script of Thailand) [11], Recognition of isolated handwritten Balinese 
Characters from Palm Leaf Manuscripts [12], The penultimate step of Word Recognition consumes a lot of 
time and is dependent on the judgement of a Human Entity. Reducing the demand for Experts, we strive to 
devise a Word Recognition methodology that would group characters to meaningful words using Deep 
Learning Technologies such as CNN, RNN and LSTMs, given a Lexicon Provider. This annotation of raw 
Manuscript Text with the most informative transcription will then be transliterated to Contemporary Tamil 
rendering as the Deliverable for this particular Research Problem.  

 
 



Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 71-81, ISSN: 2313-4887  
 

S Uma Maheswari, College of Engineering, Guindy, Anna University, Chennai 600 025, India 
 

75

Figure 1. Effects of selecting different switching under dynamic condition 
3. PROPOSED METHODOLOGY 

Around 500 Sage Agastiyar’s medicinal palm leaf manuscript images were obtained from State 
Department of Archeology to this work. Each leaf contains around 7 to 10 lines of text. Approximately there 
are 100 to 150 characters present in each leaf. Hence the data set is adequate for machine learning.  The overall 
methodology is depicted in Figure 4. 

 

Figure 3 : Proposed System Architecture 

3.1 Image Acquisition:  
 

Identified palm leaf manuscripts will be scanned in high resolution scanner with 600 dpi and scanned 
image is stored in .png format. Such a way the PLM image dataset is created. A sample image is given in 
Figure 2. 
 

 
 

Figure 3.1 : Original PLM image 
 
3.2 Image Enhancement:  
 

The scanned PLM image is first converted into grayscale, undergo filters for noise removal, and then 
binarized using Adaptive thresholding technique in order to discriminate background foreground subtraction. 
In adaptive thresholding, threshold is calculated for each pixel in the image Ii,j. If the pixel value is below the 
threshold constant T, Ii,j < T , then that pixel is set to the background value; otherwise, it set to foreground 
value. Equation (1) depicts adaptive thresholding. 
 
 T(x,y) = WA(x,y) – C…………………………….…………………………(1) 
 
T(x,y) - threshold  at pixel location (x,y)  
 
WA    - weighted average value calculated for each pixel 
 
After thresholding, the foreground characters present in the PLM is discriminated from its background. This 
process is called binarization.  Further, morphological operations of erosion and dilation is performed to fill 
any gap in the stroke and to eliminate extra projections in the stroke line.  
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Algorithm PLM Image Enhance (PLM Image Dataset) 

Input : PLM Images  
Output : Enhanced PLM Images  
Begin  

for all PLM Images PLMi   
       crop PLMi to eliminate unwanted boundary part  
       convert PLMi into gray scale image gPLMi 
          gPLMi = luminous (PLMi)  
       binarize gPLMi  

                       bPLMi = Adaptive Thresholding (gPLMi)  
       remove noise from Binarized image using Median Filter  

fPLMi = Median filter (bPLMi)  
mPLMi   = morphologicaltranslation (fPLMi) 

       Store mPLMi in preprocessed dataset  
               end  
End Algorithm PLM Image Enhance. 
 
3.2 Image Normalization:  
 

Min-Max normalization depicted in eqn (2) is done to ensure uniform distribution of image pixels that 
makes convergence faster while training the network.  
 

୫୧  
(ಾುುషಾ)ೢಾೌೣషೢಾశೢಾశೢಾೌೣ

ಾೌೣషಾ

  -------- (3) 

 
3.3 Segmentation:  

Firstly, the whole image is divided into N parts, and every part retain the same height, Width is 1/N, 
the text image is then processed by a sequence of operations, and then the upper and lower bounds of the region 
are determined by the  projection scanning in the horizontal direction, from the top to the bottom line by line 
scanning, and instantaneously obtain the black pixels of each scan line, the number of Pixel black spot 
accounted. Partition structure Horizontal projection profile of the preprocessed PLM image mPLMi is 
calculated as given in equation (4). Once after lines are segmented, then convex hall is applied to segment each 
and every character from the segmented line. 

Sh=  
∑ ∑ (௫(,)ା௫(ାଵ,))ೣషభ

సೣೞೌೝ

ೕసೞೌೝ

௦௨௪ௗ௧∗௦௨௧
 –(4) 

 
This projection function is smoothed using Gaussian low-pass filtering to reduce noise and remove false 
projection lines.  
 
Algorithm Segmentation 
Input : Normalized image  
Output : Segmented characters 
1. Begin 
2. for all mPLMi images 
3.        create horizontal projection profile Hp 
4.               hp = 
5.        do profile smoothing by Gaussian low-pass filter 
6.               S(hp) =   
7.        Create vertical projection profile Vp 

          Vp = contour convex hull (---) 
       do profile smoothing by Gaussian low-pass filter  

          S(Vp) = Gaussian low pass filter (--- ) 



Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 71-81, ISSN: 2313-4887  
 

S Uma Maheswari, College of Engineering, Guindy, Anna University, Chennai 600 025, India 
 

77

8. end 
9. End. 

3.4 Local Binary Pattern based Feature Extraction:  
The performance of the recognition system relies much on the quality of feature extracted. Feature 

extraction is done using Local Binary Pattern (LBP) algorithm which results in 8-bit binary array in which the 
character image SCi  of size N×N is divided into fixed size small cells of m×m pixels each {p1,p2,….pm} and 
each pixel pi is compared with its 8 neighbours along a circle in counter-clockwise.  

𝐿𝐵𝑃𝑃𝑅 =  𝛴𝑝 − 1S(Gp-Gc) 
P=0 
Where 
S(x) = {1 if x>=0 0, X<0 
 

The 8-digit binary number obtained is decimal converted. The histogram is generated for each cell and 
concatenated for entire window to give feature vector of 256 bits [0 … 255] of the given character image SCi. 
The feature vector for all the character images are generated in such as way and taken for neural network input 
nodes to classify character images for character recognition. 

 
Figure 3.4 LBP pattern generation process 

 
Algorithm Character Feature Extraction 
Input : Segmented Characters 
Output: Feature for each image Sci ϵ Sc 
1.   Begin 
2. for each image Sci ϵ Sc do 
3.     Compute Local-Binary Pattern LBP  

         if pi  > neighbour( pi ), then  
              LBP(pi ) = 0 ; otherwise,  
              LBP(pi ) = 1.  

4.    Generate feature vector fi 
5. end for 
6.    End 
 

3.5 Character Recognition 

The character images feature vector {fi | i = 1 to total number of character images SCi} were fed to an 
Artificial Neural Network for recognition of character they represent. The ANN model has input layer of N 
nodes such that {x1, x2, …XN} where N is the sizeof(fi) and 21 fully connected hidden layers of varying size 
activated by Relu function at each layer. The output softmax layer is having number of nodes equal to the 
number of unique characters that are to be recognized. Gradient Decent based Backpropagation algorithm is 
used to train the network. In this case, frequently appeared characters in the PLM samples were trained initially 
to observe the model performance.  The model is optimized with ‘adam’ optimizer to reduce the generalization 
error to the extend possible and to overcome overfitting problem. To further optimize and avoid vanishing 
gradient, L2 and dropout normalization is used with 25% dropout at all hidden layers. Nearly about 3000 
character images, 2500 were used for training purpose and 500 were used for testing. The training accuracy 
and testing accuracy were measured along with loss at both the stages.  
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4. RESULTS AND DISCUSSION 

The original palm leaf Manuscripts are first undergone image processing. The resultant image after 
each stage of image processing is given in Figure 4. Three various filters were applied for removal of noise 
and median filter performs better as depicted in Figure 4e in which their performance is compared with the 
metric PSNR (Peak Noise to Signal Ratio. 
 
 

 
Figure 4 a.  PLM raw image 

 

 
Figure 4 b. Grey scale converted PLM image 

 

 
Figure 4 c. Blurred PLM image 

 

 
Figure 4 d. PLM image after Bilateral Filtering 

 

 
Figure 4 e. PLM image after Median Filtering 

 

 
Figure 4 f. After Thresholding – Background discrimination 

 

 
Figure 4 g.  Normalized image 

 
Once the noise removal is done, then the background discrimination was done to eliminate the background color and 
to highlight the characters present in the script using adaptive thresholding with block size = 35 and constant value 
= 40. Maximum threshold limit set is 255 and the resultant image is given in Figure 4f. Then the binarized image got 
normalized at 0 to 255 range. The efficiency of different filters are measured by Peak Signal to Noise Ratio value 
and the median filter that that gives higher PSNR value is taken for noise removal of all PLMs.  
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The segmentation process is applied to the normalized image using horizontal and vertical projection profile and the 
rate of segmentation is evaluated with the ratio between the total number of characters present in the manuscript and 
the number of characters successfully segmented. The segmentation results are given in Figure 5.   

 
Figure 5a. : Horizontal Segmentation 

 
 

 
Segmentation Before 
Thinning 

        

Segmentation After 
Thinning 

        

 
Figure 5 b : Vertical Segmentation 

 
 

                    
The rate of Segmentation is measured in terms of ratio between the no.of Characters correctly segmented and the 
total number of characters present in PLMs.  
Segmentation Rate = No.of True segment / Total no. of characters  
The segmentation rate observed is 88% in this case. This rate is higher for clear character images and lower for 
broken characters present. The segmented character images after thinning were applied to LBP for feature extraction. 
The feature vector and its corresponding histogram is shown in Figure 5 for some character images as sample. 
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Figure 5 : Feature Extraction – LBP histogram 
 
The ANN performance is evaluated in terms of accuracy. The model is executed for 4000 epochs and the training 
and testing accuracy and loss percentage observed in each epoch is plotted and shown in Figure 6. 
 

 
 

Figure 6 : Accuracy and Loss Curves 
 
5. TESTING AND VALIDATION 
 

The proposed model is tested with various test cases which covers the character images of clear, partially 
deteriorated, broken, overlapped, and other untrained alphabets and numerals. The other character test case also gives 
results as expected. Unexpected result comes for overlapping character test cases. The training accuracy of 78% is 
obtained whereas the validation accuracy is 68%. The generalization gap of 10% exists due to the test case contains 
unclear characters too.  
 
6. CONCLUSION 
 

On examining various filter to remove noise present iht he PLM image, it is found that median filter has 
high PSNR value and concluded to be more suitable for PLM images. The proposed Local Binary Pattern(LBP) 
technique of feature extraction is state-of-art and have innovative idea to use Natural Language script images. It is a 
texture based approach that extracts character feature in an effective way and occupies less memory and time 
complexity while training. The ANN model build is giving more than 76% accuracy even early stage of epochs. So 
that on reduces time taken for training the model.  The proposed model is trained and tested for vowels and 
Consonants and for other single characters. But does not deal the compound character sequences(கா, ெக, ெகா 
and the like) which is really a challenging issue and our extended work is being carried out to resolve this challenge.  
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 Information Extraction has a number of sub domains to extract such useful 
information as related to the applications. The sub domains are Relation 
extraction, Named Entity Recognition, Audio Extraction and Terminology 
Extraction. NER Tagging is the process of classifying the POS tagged 
entities into specific groups such as, Person, Place, Organization, Time, and 
Date. This group entities will increase based on the application of NER 
Tagging. Named Entity Recognition is also called extraction of objects and 
identification of objects in pre-defined classes. A lot of applications are 
created using these NER Tagged entities such as Marketing analysis, Fame 
analysis of particular product, Sentiment analysis, Movie or media analysis. 
NER Tagging in regional level languages is complex and is a growing area. 
In this paper the novel Named Entity Recognition (NER) model is discussed 
for Tamil gynecological text data which are tagged with its specific POS 
Tags. The Morphological analysis and Part of speech tagging are already 
done as preprocessing tasks. The preprocessed and POS tagged datasets are 
used to extract the named entities in gynecological domain. There are 
numerous named entity recognition approaches already proposed by NLP 
researchers. In this research, we have concentrated to extract the 
gynecological named entities from Tamil text. In this work, the named 
entities are recognized with the help of machine learning methods Finite state 
automation method (FSA), Naive bayes classifier and Unidirectional Long- 
short term memory method (UD-LSTM). 
The performance of this three machine learning approaches are evaluated by 
Precision, Recall and F1-Score method. Based on the performance of these 
methods, the Finite state automation model performs well and yields high 
accuracy (89%) for the given domain datasets when compared with the other 
models. 
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1 INTRODUCTION 
Information Extraction has a number of sub domains to extract such useful information as related to the applications. 
The sub domains are Relation extraction, Named Entity Recognition, Audio Extraction and Terminology Extraction. 
In this chapter, the implementation of Named Entity Recognition (NER) is discussed for Tamil gynecological text 
data which are tagged with its specific POS Tags. NER Tagging is the process of classifying the POS tagged entities 
into specific groups such as, Person, Place, Organization, Time, and Date. This group entities will increase based on 
the application of NER Tagging. Named Entity Recognition is also called extraction of objects and identification of 
objects in pre-defined classes. A lot of applications are created using these NER Tagged entities such as Marketing 
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analysis, Fame analysis of particular product, Sentiment analysis, Movie or media analysis. NER Tagging in 
regional level languages is complex and is a growing area. 

 
2. REVIEW OF LITERATURE 

 
Information was extracted from tourism domain text using a machine learning-based information extraction 
model[1]. Information was extracted from tourist databases using text classification and named entity recognition 
(NER) approaches. The data for the selected domain was extracted using machine learning technologies like 
SPACY and BERT. For Named Entity Recognition, it was discovered that the BERT model had the highest 
accuracy level (99%). For the Text categorization challenge, the accuracy of the BERT and SPACY models was 
around 95 % to 98 %. 
A framework for named entity recognition in Malayalam been proposed[2]. It was a deep learning strategy in the 
NER system for Malayalam. In the case of NER, it was discovered that DL-based techniques greatly outperformed 
classic shallow-learning-based approaches. In terms of precision, recall, and F-measure, the deep learning strategy 
for NER system in Malayalam surpassed the others, with an F-score of 8.92 %. 

 
The method was to use a rule-based Kannada named entity recognition system[3]. Pre-processing and entity 
recognition were the two processes. The sentences were obtained from various sources and divided into words 
during the pre-processing step. The Support Vector Machine model was used to recognise named entities in 
Kannada words. The regulation was created in order to identify the person's name, location, and classification. This 
method produced a good accuracy result of 89.32%. 
Abinaya et al[4] proposed a unique solution for Named Entity Recognition (NER) in Tamil based on the Random 
Kitchen Sink algorithm. The process of identifying entities in relation to Names (NEs) from text is known as named 
entity recognition. It entails categorising and identifying preset categories such as people, places, and organisations. 
NER has conducted a variety of studies utilising various machine learning approaches for English and Indian 
languages. This study used the Random Kitchen Sink method, a supervised and statistical approach, to develop the 
NER system for Tamil text. They compared Support Vector Machine (SVM) and Conditional Random Field (CRF) 
performance. The NER system performed well, with RKS scoring 86.61 percent, CRF scoring 87.21 percent, and 
SVM scoring 81.62%. The performances in SVM and CRF were 86.06% and 87.20%, respectively, after increasing 
the size of the corpus. 
Srinivasan et al.[5] built a new Automated Named Entity Recognition from Tamil Documents. This study used 
Supervised Learning to provide a novel approach for extracting Named Entities from Tamil language text. The NEs 
were extracted using a hybrid technique. The features that could be derived based on the Tamil language NEs were 
used in the Hybrid framework. The approach was assessed using 1028 documents from the standard FIRE corpus, 
yielding an F-Score of 83.54%. 
It was invented the Automated Named Entity Recognition model[6]. The algorithm assigned the NER tags to the 
tokens in Tamil documents using the supervised learning method. The feature extraction from Tamil documents was 
designed using the Naive Bayes technique. There were 1028 Tamil documents in the corpus. Regex Feature 
extraction, Morphological Feature extraction, and Context Feature extraction were the three feature extraction 
models they employed. The Precision and Recall approach was used to assess the model. The last F-measure 
resulted in a score of 83.54%. 

 
3. NAMED ENTITY EXTRACTION IN TAMIL LANGUAGE 
Due to semantic ambiguity identification and extraction of named entities from domain specific Tamil text 
documents become a difficult task. In Tamil language, sentence is in free word order and a single word can give 
different meanings. For example, 
The Tamil sentence, 
எங்கள் கல்௪ரி ஷைடப்பந்தாட்ை◌த்ொல் த௧ை◌ம் பபற்றௌ – 
1 (Our College won the first prize in Basket ball Tournament) 
எங்கள் கல்௪ரிக்ஶ அைடசச்ர ்வந்தார ்-2 
(The minister came to our College) 
In sentence 1, an entity கல்௪ரி (college) is named as organization 
Again in sentence 1, an entity கல்௪ரி (college) is named as place 
This shows a single entity ‘college’ gives two meanings in two different contexts. 
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Tamil language has free word order. Even though we change the order of words in a sentence, it gives the same 
meaning (Sangakaravelayuthan, R. et al., 2019). Simple word order example is given below. 

 
Table 1. Word Order categories in Tamil 

S. No Sentence Word Order 

1. 
பசல்வன் பள்ளிக்ஶ பசல்ழறான் 

(Selan to School Going) - S – O – V - 

2. 
பசல்வன் பசல்ழறான் பள்ளிக்ஶ 

(Selvan going to School) - S – V – O - 

3. 
பசல்ழறான் பசல்வன் பள்ளிக்ஶ 

(Going selvan to school) - V – S – O - 

4. 
பசல்ழறான் பள்ளிக்ஶ பசல்வன் 

(Going to school Selvan) - V – O – S - 

5. 
பள்ளிக்ஶ பசல்ழறான் பசல்வன் 

(To school going Selvan) - O – V – S - 

6. 
பள்ளிக்ஶ பசல்வன் பசல்ழறான் 

(To school selvan going) - O – S – V - 

When we change the place of each word, all the six sentences give the same meaning. This meaning can be 
identified by human being but a machine cannot identify the same meaning. If we give these sentences as input to a 
well trained machine, it cannot give the same meaning. To solve this complex problem by machine learning 
approach, the proposed model trained with pre named entity tagged corpus. General corpus is tagged as general pre- 
defined named entities. The following Table 4.2 provides the brief information about Named Entities. 

 
Table 2. General Named Entity Tags 

Tag. ID. Level 1 Level 3 Instances 

 
1 

 
Person 

Title 
Individual 
Group 
Family Name 

“ொ” 
“கண்ணன்” 
“ை◌◌ாணவரக்ள்” 
"நாயர"், "ததவர"் 

 
 
 
 

2 

 
 
 
 

Organization 

Public Sector 
Private Sector 
Government 
Religious 
Charitable Trust 
Non-profit Organization 
Association 
Media 

“தபாக்ஶவரத்ௌ கழகம்” 
"ை◌◌ாை◌◌ா 
இண்ை◌ஸ்ூரீஸ்" “தபால் 
அ௩வலகம்” 
“பள்ளிவாசல்” 
“௳தவகானந்தா பதாண் 
நிவனம்” 
“அங்காட்யகம்” 
“பகண்ணூ ழரிக்பகட் ழளப்” 
“ைடம்ஸ் ஆப் இந்ொயா” 

 
 
 
 
 

3 

 
 
 
 
 

Location 

Village 
City 
Panjayat 
Taluk 
District 
Nation 
Continent 
Door.No. 
Street Name 
Area 
Pincode 
Water Bodies 

"கள்ளிப்பட்ூ" 
"ை◌ௌடர" 
"தல்லாஶளம் 
பஞ்சாயத்ௌ" "பபரியஶளம் 
தா௩கா" "வகங்டக 
ை◌◌ாவட்ை◌ம்" 
"இந்ொயா" 
"ைவ அைபரிக்கா' 
"பந.4/56-2" 
"ைவக்ஶ ை◌◌ாத் 
பத" 
"ம்ை◌க்கல்" 
“625540” 
“ை◌ஞ்சளா” 
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4 

 
 
 
 

 
Materials 

Fruit 
Vegetable 
Tree 
Plant 
Furniture 
Electrical 
Motor Vehicle 
Metal 
Medicine 
Chemical 
Cloth 

"வாடழப்பழம்" 
"பவங்காயம்" 
"ஆைலரம்" 
கத்தரிசப்சூ" 
"நாற்கா௧" 
"பதாடலக்காட்" 
"ைதாட்ை◌ர ்டசக்ழள்" 
"இம்" 
"பாராட்ை◌ை◌◌ால்" 
"சல்பர ்ைட 
ஆக்ைட" 
"கால்சச்ட்ைட" 

 

 
5 

 

 
Entertainment 

Drama 
Sports 
Cinema 
Events 
Conference 

"வள்ளிக்கந்தன் ொை◌ணம்" 
"கபாூ" 
"ஆரத்ொல் ஒவன்" 
"ொை◌ணம்" 
"பதற்காய 
ை◌◌ாநா" 

 
6 

 
Living Things 

Birds 
Animals 
Reptiles 

"காகம்" 
"ங்கம்" 
"தடல" 

 
7 

Money 
Quantity 

Count 

 "பாய்" 
"ழதலாழராம்" 
"5000" 

 
 
 
 

8 

 

Time 
Date 
Year 

Month 
Seconds 
Periods 

 "ை◌◌ாதம்" 
"நாட்காட்ூ" 
"ொங்கள்" 
"வை◌ம்" 
"௳னாூ" 
"நிை◌ம்" 
"பநாூ" 
"பபா௱ௌ" 
"நா௯டக" 

 
 

3. NAMED ENTITIES RELATED TO MEDICAL FIELD 
The proposed Information extraction system partially identifies the relation of the gynecological domain text. This 
issue leads to the initiative to develop named entities specifically for health issues 

 
Table 5.3 Medical related Named Entities 

Tag. ID. Level 1 Level 3 Instances 
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1 

 
 
 
 
 
 
 

Organs 

External 
Skeletal 
Integumentary 
Muscular 
Respiratory 
Circulatory 
Urinary 
Digestive 
Immune 
Nervous 
Endocrine 
Reproductive 

"கண்", "க்ஶ" 
"கால் எ௩ம்" 
"தடல ூ" 
"தடச" 
"டரரல்" 
"இதயம்" 
"நீரகம்" 
"ஶை◌ல்" 
"இரத்த பவள்டளயேக்கள்" 
"டள நரம்" 
"டதராய் ாரப்" 
"கப்டப", "டனட்ைட" 

 

  
 
 
 
 

 
2 

 
 
 
 
 

 
Diseases 

 
 

External 
Internal 
Cancerous 
Rheumatism 
Disorder in Blood Circulation 
Skin Disease 
Heart Disease 
Lung Disease 
Reproductive Disease 

 
 

"தடச வ௧" 
"உள் வ௧" 
"இரத்தப்ற்தநாய்
" "வாதம்" 
"இரத◌த் அழ◌ஓத◌த்ம்", 
ந◌ீர◌ி௯வ◌ஓ" "அரிப்" 
"பைட" 
"இரத்த அைடப்" 
"ஆஸ்தௌ்ை◌◌ா" 
"ஶழந்டதன்ைட" 

 

  
3 

 
Prevention 

Primary 
Secondary 
Tertiary 

"தப்டறகள்" 
"நிழற்ைபம் 
எத்தல்" 

 

 
4 

Disease 
Identification 

Screening 
Testing 

“X தர” 
“பாப்ஸ்யர”் 

 

 

4. NE EXTRACTION MODEL 

 
From the pre-processing, Morphological analysis and POS Tagging, the Tagged corpus comes with parts of speech 
tags for each word. To extract the useful information from the tagged corpus, named entity extraction from the 
tagged corpus is the important task after POS tagging. The named entities are tagged for the gynecological domain 
text by using the above Medical related NEs and machine learning methodologies. From the general text NEs, the 
Medical related NEs are derived for the proposed research work. Initially, general named entities are tagged by 
simple and powerful machine learning classification method, that is Naive Bayes classification. Before 
implementing the Naive Bayes classification method the TF-IDF metrics are to be calculated to classify the tagged 
corpus. 

 
4.1 Metrics for Evaluation 

 
The TF-IDF is a statistical measure of a word's uniqueness that compares the number of times a word appears in a 
document to the number of documents in which it appears. Term frequency is a metric that determines the 
proportionate number of terms in a document to the total number of words in that document. 

𝑇𝐹(𝑡, 𝑑) = 
𝑐𝑜𝑢𝑛𝑡 𝑜𝑓 𝑡 𝑖𝑛 𝑑𝑜𝑐 𝑑 

𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑜𝑟𝑑𝑠 𝑖𝑛 𝑑𝑜𝑐 𝑑 
(1) 

Document frequency is the measure of number of documents in which the term is present. 
𝐷𝐹(𝑡) = 𝑜𝑐𝑐𝑢𝑟𝑎𝑛𝑐𝑒 𝑜𝑓 𝑡 𝑖𝑛 𝑑𝑜𝑐 𝑑 (2) 
Inverse-document frequency is the calculation of informativeness of the term t in documents. 
𝐼𝐷𝐹(𝑡) = log 

1+𝑛
 

1+𝐷𝐹(𝑑,𝑡) 
+ 1 (3) 

Finally the TF-IDF is calculated as 
𝑇𝐹 − 𝐼𝐷𝐹 = 𝑇𝐹(𝑡, 𝑑) × 𝐼𝐷𝐹(𝑡) (4) 
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With the help of TF-IDF measures and the pre-tagged corpus, the named entity identification for the documents is 
done by the powerful classification algorithm, the Naive Bayes classifier. 

 
The supervised machine learning method Naive Bayes is based on the Bayes theorem. It is a probabilistic machine 
learning-based classifier that considers that each feature in the input text is independent during classifying. The 
posterior probability is used to identify the class of a NE classification I in a given set of characteristics. 

 

where |𝑈| represents the total number of unique features in the training documents. 
Similarly, each entity has its own collection of features, which are mentioned in the method above. Totally 1635 
gynecological documents were tagged as named entities. By implementing the TF-IDF calculations for the selected 
corpus data, entities of each sentence were named in association with its NER Tags. 
Using Naive Bayes classification ten named entities were identified in the Gynecological Tamil text chosen. 
We identified this collection of named entity tags from our data. 

Table 4. Extracted NER List 
Named Entity 

Tags 
NEs in Tamil Example 

Person <நபர>் 
ன்ஏஜ் பபண்கள், ொை◌ைணான பபண்கள், கற்ணிப்பபண்கள், 

கற்ணிகள், ரச௳த்த பபண்கள், வயௌக்ஶ வந்த பபண்கள் 
Place <ைஇம்> கப்டப, டனப்டபல், றப்ப்ல், கப்டப வால் 

Problem <தநாய்> 
நீரக்்கட்ூகள், பவள்டளப்பதல், கரப்்பப்டப ற்தநாய், 

கப்டபவாய் ற்தநாய், ை◌◌ாரப்கப்ற்தநாய் 
Medicine <ை◌ந்ௌ> தப்ௗ, ை◌◌ாத்ொடரகள் 

Time <தநரம்> கத◌த்ர◌ிப◌ப்தற◌ஶ் ன◌,் ஶழந◌ட்தபபற◌ற்ப◌ின், 
ஶழந◌ட்தக௬க்ஶ பா௪ட்ம் பபா௱ௌ 

Number <எண்> 18, 45, 35, 60,50 
Symptoms <அஶகள்> ை◌◌ாத௳ை◌◌ாய் தள்ளிப்தபாதல், ை◌◌ாரப்கங்களில் கட்ூகள் 

Prevention <தப்டற> தப்ௗ பச௩த்ொக்பகாள்௬தல், ைஉல் எைட அொகரிக்காொத்தல், 
கரப்்பத◌த்டை◌ ை◌◌ாத்ொடரகடள அொக காலம் பயன்பத்த◌ஓதல் 

Test <தசாதடன> எச.்.௳. ூ.ஐ.௳.ஏ., பாப்ஸ்யர ்
Procedure <ை◌த்ௌவடற 

> 
அடவ ழசட்ச, ை◌த்ௌவ ஆதலாசடன 
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The above Table 4. gives the list of named entities extracted from the Gynecological text data in Tamil. From the 
extracted named entities, the problem entity has the list of major health problems gathered from the gynecological 
text data. NE tagged entities related with disease category are given below in Table 5. 

 
Table 5. Disease Category NER 

S. No Disease Categories 

1 ஆதராக்ழயபாை◌ம் (Women Health Education) 

2 பவள◌ட்ளப◌ப்தல் (White discharge) 

3 டனப்டபற்தநாய் (Ovarian Cancer) 

4 கப்டபநீரக்்கட்ூகள் (PCOS/PCOD) 

5 றப்ப்ற்தநாய் (Vaginal Cancer) 

6 கப்டபவாய்ற்தநாய் (Cervical Cancer) 

7 ை◌◌ாரப்கப்ற்தநாய் (Breast Cancer) 

8 டதராய் (Thyroid) 

9 ை◌◌ாத௳ை◌◌ாய்ரச்டன (Menstrual Problems) 

Above Table describes the Disease category named entities collected from tagged corpus. There are 9 categories of 
diseases found in the selected Tamil gynecological text corpus. With this NE tagged entities relation can be done 
within the same group of NE categories. 

 
5. RELATION EXTRACTION 
The task of obtaining semantic relationships from a text is known as relationship extraction. Extracted relationships 
are those that exist between two or more entities of the same type (for example, people, organisations, and places) 
and fit into one of several semantic categories (e.g. married to, employed by, and lives in). In the proposed tagged 
corpus data, relation can be made from the disease category named entity list. The relation implemented in the 
proposed named entity relation is many-to-many relations. The proposed relation created for the gynecological text 
document is given below. 

 

 
 

Figure 1. Relation extraction for Gynecological Domain Text 
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The extracted relation by using named entity attributes full gynecological Named Entities are related with the other 
entities. Each entity is related with the others by the relation index id. From the NER tagged datasets the relation is 
created with the related entities tag manually. The noun tokens are assigned as the following NER tags. <நபர>் 
Person, <ைஇம்> Place, <தநாய்> Problem, <ை◌ந்ௌ> Medicine, <தநரம்> Time, <எண்>Number, <அஶகள்> 
Symptoms, <பசய்டற> Procedure. Each entity in the corpus is stored with relations, client entities. For 
example, the entity karuppai vaaypputrunoai (கப்டப வாய்ப்ற்தநாய்), has the following relations with the other 

entities: 
Figure 2. Named Entity Tagging Structure 

 
Table 6. NER Tags Relation Structure 

Sentence ID NER Tags Tagged Words 
S1 <தநாய்> கப்டபவாய்ற்தநாய் 

S2 
<தநாய்> ற்தநாய் 

<ை◌ந்ௌ> தப்ௗ 

S3 
<தநரம்> பா௧யல் வாழ்க்டகடய பதாை◌ங்ஶவதற்ஶ 

ன்தப 
<ை◌ந்ௌ> ஊ 

 <நபர>் ை◌◌ாக்ை◌ர ்
 <பசய்டற> ஆதலாசடன 

S4 
<எண்> பத்ௌ 
<எண்> 26 

 <காலம்> வயௌ 
 <பசய்டற> பச௩த்ொக்பகாள்ளலாம் 
 <எண்> 45 

S5 <காலம்> வயௌ 
 <பசய்டற> பலனளிக்ஶம் 
 <நபர>் கரப்்ணிகள் 

S6 <ை◌ந்ௌ> ஊ 
 <பசய்டற> பச௩த்ொக்பகாள்ளக் ஷை◌◌ாௌ 

 
 

Based on the Named entity tags found from the document, the relation has created to extract the useful information. 
Each named entity has its own attributes to specify from the documents. 
 
A sample relation for Breast cancer entity is shown in Table 7. 

 
  Table 7. Extracted relation for the Breast cancer  

 

 Keywords for Breast Cancer 

Name 
(தநான் பபயர)் 

Breast Cancer 
(ை◌◌ாரப்கப்ற் 

தநாய்) 
Person 

(யாக்ஶ 
வரலாம்) 

Teenage girls, Married women 
(பொன்ை◌ வயௌ பபண்கள்,ொை◌ைணான 

பபண்கள்) 
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Reason 
(காரணம்) 

Harmon problems and Genes 
(ஹாரை்தான் ஶடறபா, ௸ன்கள்) 

Symptoms 
(அஶகள்

) 

Cyst in breast or armpit, Swelling in breast 
(ை◌◌ாரப்கங்களின் கட்ூகள், அக்ஶளில் 

கட்ூகள், 
ை◌◌ாரப்கங்களில் ௴க்கம்) 

Test 
(பரிதசாதடன) 

Mammogram 
(ாயபரிதசாதடன, ைதைதாழராம்) 

Prevention 
(தப் 

டறகள்) 

Limit alcohols, Healthy weight 
(ஶூப்பழக்கம், ைஉல் எைட) 

Medical treatment 
(ை◌த்ௌவ டற) 

Surgery, Chemotherapy 
(அடவ ழசட்ச, வைதாபதர) 

 
Finally the related entities and their attributes are related with their appropriate named entities. By using this 
relational structure Information Extraction framework is developed. 
Based on the extracted Named entities, related keywords are found by the model, and the list of keywords is to be 
used in classification task. These keywords are listed from the named entities by the evaluation of TF-IDF method. 
The frequency of occurrence of each named entities is calculated. The most optimal occurred entities are listed as 
keywords. This process is explained in the following figure 2. 

 

 

Figure 3. Named Entities and Keywords Extraction 
In figure 5.2 Tamil gynecological data are given as input to extract the needed information. From the NER corpus, 
the list of matching entities is found by Naive Bayes classification method. Extracted named entities are listed. 
Using TF-IDF calculation method, the list of keywords is selected from the Named entities. The list of named 
entities and keywords is forwarded to the classification process to extract the useful information as entities which are 
matched with the Entity corpus. 

 
6. RESULTS OF NAMED ENTITY RECOGNITION EXTRACTION 
For the named entity extraction, Naive Bayes classifier is used to classify the features with its relations. To evaluate 
this task general machine learning model evaluation method is used Precision, Recall, and F1-Score are calculated. 
For the gynecological domain text the entities are different from general domain text. Chosen Entities are Person, 
Place, Problem, Treatment, Test, Prevention, and Reason. Total tagged words by POS tagging is 62,439. Evaluation 
results are given the Table 8. and Figure 4. graphically. 
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 Table 8. Evaluation results for NE Extraction 
 

Named Entities Precision Recall F-measure 

Person 0.90 0.83 0.86 

Place 0.91 0.84 0.87 

Problem 0.86 0.81 0.84 

Treatment 0.82 0.73 0.77 

Test 0.85 0.81 0.86 

Prevention 0.89 0.88 0.89 

Reason 0.81 0.83 0.78 

    

 
 

 
 

Figure 4. Naive Bayes based Named Entity Extraction 

 
Naive Bayes classification method is used to extract the named entities from gynecological domain text in Tamil 
language. This Naive Bayes model performed well in the selected domain text. 
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  ABSTRACT (10 PT) 
 

 Online Social Networks (OSN) are playing a vital role today for the diffusion 
of information across the world within a fraction of second. Today OSN 
support all sorts of regional languages for their users to propagate their 
messages. Such kind of actions carried out by the OSN users are not only share 
the messages but also helps the business agencies and individuals to promote 
and identify their needs. By considering these on mind, a novel framework has 
been formed out for analyzing and finding the meaning of Tamil posts 
produced by the users and diffuses the meaningful information with the aid of 
HetNet formation in 5G networks.  The framework being constructed is 
deploying the sentimental analysis and recommender system for the benefit of 
faster solution. The proposed framework is useful for the society to group the 
same users with similar internal traits and topics as well it help to identify the 
needy in a faster way. 
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1. INTRODUCTION  

Online Social Networks(OSN) are becoming the popular platforms and are the sources for the 
campaigns creating, larger crowdsourcing within a fraction of seconds. When a topic is discussed  on OSN, it 
is diffused to all people involved in the networking  environment. People who form such virtual by means of 
posts are categorized to as influencers and those who follow the created campaigns are called as followers.  
Larger number of people, and business companies are involved in the information  on OSN to form opinions 
and selecting choices on lifestyles, politics, health and product purchases, etc. [1]. 

There is widespread subjective evidence of formation of electrical campaigns in which the political 
operatives insert memes into famous SNS like Twitter and Facebook, etc. Besides, there are huge number of 
campaigns of coordinated spam messages in OSN along with promoted and advertising concepts. A campaign 
in OSN is a collection of users and posts as like on blogs, comments on OSN and forum posting, etc [2]. The 
invention of digital technologies diffuses all kinds of messages and the evaluation of the Internet referred to as 
OSN blur the boundaries between private and public activities [3]. Besides, the recent social network sites like 
Facebook, Twitter and YouTube, etc., are not only connecting the larger number of users, but also extracts 
exabytes of information from their daily interactions. OSN  also exhibit the three basic characteristics of big 
data called  “three VS”- that is Volume, Velocity and Variety and forms a new meaning for the field of 
big data [4]. 

In general, drives are used for marketing purposes, but in another context the concept of campaign 
management is considered as disturbances at certain extends. Campaign formation and elevation towards users 
is considered as spam and is meaningfully increasing through emails and social networks [5]. Initial stages of 
online campaign management are carried out through emails and then spread with the help of blogs, forums 



Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 92 – 98, ISSN: 2313-4887  
 

G.Ramasubramanian, Research Scholar, Vinayaka Mission’s Research Foundation, Salem 

93

and recently through OSN. Spammers are using events to direct the users of OSN with the help of event related 
campaigns and now the social networks contain botnets, worms and viruses [6]. The management of  is carried 
out different sorts of people including individuals, firms and business companies to promote their thoughts and 
outcomes. 

Research on social networks to handle effective campaign management shown that consumers are 
selecting social media marketing to promote their products. For example, one of the popular cool drink 
companies Pepsi and Coca-Cola applied online customer loyalty events  to encourage customers by providing 
special promotions like free mp3 downloads and CD’s, etc. From the client point of view, social networks are 
the service channels used for engaging real-time bases with businesses [7]. Different types of techniques like 
content-based classification, clustering, similarity measurements, recommender systems and fuzzy-logic, etc., 
are used for detecting the campaigns on OSN. 

Formation of effective campaign is not only the main task under OSN, but a meaningful information 
is also to be diffused among all users without any disturbance on network communication. Maximum up to 4G 
like technologies and broadband, OFC technologies are deployed for the formation of making Internet 
communication with high speed. These technologies work well under normal conditions, but there are struggles 
under the disturbance on natural disasters. Recent technologies like 5G with Heterogeneous Networks(HetNet) 
are helping to tackle such situations, so that the communication in between the devices will never fail and may 
propagate from smaller HetNet group to broader OSN like sites on the Internet 

This paper discusses the support of 5G HetNet architecture  for the diffusion of information by 
forming virtual campaign based on the Tamil keywords and a framework for finding the influencers tweets 
from Twitter with the help of classifier giving high accuracy results. Bunch of supervised classifiers are utilized 
over the selected tweets of Twitter and a classifier giving high accuracy is applied for automatic detection and 
grouping of different kinds of with selected prime words. Organization of the paper is given below  

Section II discusses the architecture of 5G HetNet in connection with communication. Section 
IIIexplores the used classification techniques; Section IVexpands the related works and Section V  describes 
the proposed methodology of the present paper. Section VI explores outcomes obtained from the selected 
samples. Last section of the paper gives conclusion and future development . 
 

2. ARCHITECTURE OF 5G HetNet 

In the present scenario, new generations of 5G runs applications needing high data rate by 
densification of networks by deploying smaller cells. The densification of smaller cells yields higher spectral 
efficiency, low latency and also reduces the power consumption of devices due to the communication with 
nearby pico-cell. Such arrangement also improves the network coverage.  

The overall arrangement is collectively known as Heterogeneous Networks(HetNets) and contains 
arrangements like Macro, Micro, Pico and femto cells for establishing connection from the minimum level (i.e. 
from device to device).All these components are operating concurrently to establish communication through 
the 5G coverage. The architecture of 5G is shown in Figure 1. 

 
  

Figure.1 Heterogeneous Network being the part of 5G communication 
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The small Cell eNB shown in Figure.1  might be a Macro, Micro, Pico or femto cell and the UE is the User 
Equipment being connected with the network. Entire HetNet arrangement is being the part of a core 5G 
network. Using of HetNets introduces newer communication methods happing within indoor places. 

By taking the advantages of 5G with HetNets arrangements, the entire field of the Internet is using 
sustained connection at the low signal areas. Especially, this could be very useful for the information diffusion 
at the time of crisis management , because there are power failures, signal prohibition due to obstacles. A single 
device would enough to make a peer to peer connection with the nearest eNB cell , so that the entire 
communication is to be retained. 
 
3. CLASSIFICAITON TECHNIQUES 
 

Different  classification techniques used for effective mining processes to extract meaningful data. In 
classification, a classifier  takes two categories of inputs namely, features and labels. The selected input are 
further  be divided into two sets, train data and test data before given into the classifier. By using the train and 
test data, the selected classifier learns the way of classifying  and after learning, the classifier predicts the 
correct label (known) for the given new feature (unknown) value. Following are the used classifiers in the 
present paper. 

 
A. Support Vector Machine (SVM) 
Support Vector Machine (SVM) seems to be a binary classifier discriminatively harvests new predictions 

from the given set of training data. The model draws an optimal hyperplane with a new prediction existing on 
both sides of created hyperplane. The main advantage of SVM is that the model works fitted for both linear 
and non-linear points and produces optimal outputs. SVM organizes various kernels like linear, non-linear, 
polynomial and Radial Basic Function (RBF) for classification [8]. 

 
B. Naïve Bayes (NB) 
Naïve Bayes (NB) classifiers are probabilistic classifiers and works on the Bayes theorem. The Naïve 

Bayes classifier undertakes that all the variables are mutually exclusive and considering the value of the class 
variable. NB classifier calculates a set of probability by counting the frequency and combination of values in 
the input. The conditional independence is infrequently valid in many real-world applications [9]. 

 
C. Logistic Regression (LR) 
    Logistic Regression is a statistic classifier and  identifies the class of new data from the set of available 

categorical data with the help of training data. The classifier also finds the relationship between the categorical 
dependent variables and one or more dependent variables [10]. 

 
D. Decision Tree (DT) 
Decision Tree (DT) classifier changes all the facts into decision trees, presenting rules that can be easily 

understand by the natural language processing. DT process starts from the root of a decision tree until the leaf 
node is searched recursively in which each branch states the condition and the reached leaf states the decision 
[11]. 

 
E. k-Nearest Neighbour (k-NN) 
k-Nearest Neighbour is the widely used classifier and examines all the objects in the reference dataset for 

each unknown query object. The classifier calculates k-nearest neighbours by using the training data and after 
the calculation, the similarity is tested by taking a single calculated sample [12]. 

 
F. Random Forest (RF) 
Random Forest (RF) is the popular ensemble classification technique and builds an ensemble of decision 

trees called decision forest. The method uses training bootstraps to build binary-sub trees (decision trees) by 
using the training boot strap samples and randomly select each node a subset. The constructed decision forest 
selects classification with high vote as the result from all the constructed decision trees [13]. 

 
The present paper utilized all the discussed classifiers and select the classifier with high accuracy for the 

automatic detection of campaigns in SNS. 
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4. RELATED WORKS 
 
  SNS as a newer dimension of big data allows the users to generate massive volume of data in every 
seconds. Several works have been carried out regarding the electronic campaigns constructed through the SNS, 
blogs and forums with different contexts. Weng l et al., carried a work in which the social media provides a 
better understanding of human communication dynamics such as collective concentration and information 
propagation [14]. Lee K et al., proposed a work in which a content-based campaign was derived by using 
several content-based derived techniques [3]. Different information diffusion mechanisms may determine the 
trending dynamics of hashtags and other memes on social media.  
  Exogenous and endogenous dynamics produce memes with distinctive characteristics [2, 3, 8, 10, 12]: 
external events occurring in the real world (e.g., a natural disaster or a terrorist attack) can generate chatter on 
the platform and therefore trigger the trending of a new, unforeseen hashtag; other topics (e.g., politics or 
entertainment) are continuously discussed and sometimes a particular conversation can accrue lots of attention 
and generate trending memes. The promotional campaigns studied here can be seen as a type of exogenous 
factor affecting the visibility of memes. 
 
5. METHODOLOGY 
The present paper utilized an ensemble of standard classifiers to detect the campaigns on influencers tweets 
from Twitter. Around 20 million tweets are crawled with the help of extraction tools and different number of 
samples are taken for the automatic detection of campaigns with predefined words like, offers, donate and 
exclusive, etc. A selected sample of data is shown in Figure2. 

 
Fig 2. Sample tweets from the selected dataset 

Before classification, the feature and label columns are to be fixed out by selecting Post as the feature 
column and Campaignword as the label column as shown in Fig 1. After the formation of feature and label 
columns, training and test data are split from the selected dataset and finally given to classifier for classification. 
The overall methodology of detecting campaigns from tweets is represented in Figure3. 
 

The needed tweets are crawled on the first step of Fig 3 by using the tweepy library with python script. 
Crawled tweets are then subjected for pre-processing to remove the unwanted terms like username, special 
characters, hashtags and URLs, etc. The pre-processed tweets are then subjected for the selection of feature 
and label columns. After selecting Post as feature and Campaign word as label, training and test data are split 
for the learning process of classifiers. The used data is of the type categorical (text) and are to be converted 
into equivalent vectors as expected by the classifiers. The converted data are effectively used by the classifier 
for learning and produces predictions by using the predefined methods.  

 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 92 - 98 

96

 
Fig 3. Overall Methodology 

The automatic detection of campaign in OSN with the methodology shown  is presented as the following 
algorithm in Table 1. 

 
TABLE 1 AUTOMATIC CAMPAIGN DETECTION (ACD) ALGORITHM 

Algorithm: ACD (input: tweets) 
Step 1. Apply the steps in Methodology 
a) Crawl tweets 
b) Pre-process tweets 
c) Convert text to vector by using TF-IDF vectorizer 
d) Split Train and Test Data 
e) Apply classification 
f) Select classifier with high accuracy 
Step 2. Predict the performance of the classifier with high accuracy  
Step 3. Store the detected details for further information diffusion process 
Step 4. Stop. 

 
Three main steps are involved in the algorithm ACD presented in Table 1. Step 1 applies all the stages of 
proposed methodology and Step 2 Predicts the performance by using test and new tweets from users. The 
predictions are analyzed and results are stored for further information diffusion process like indicating the 
campaigns to users , group the campaigns for the ease of detecting the offers by the users. The top most 
campaign is also to be analyzed with the help of ACD algorithm shown in Table 1. 

 
6. METHODOLOGY 
 

The classification accuracy of all classifiers for the selected 20,000 samples is plotted in Fig 4.  with 
selected classifier name on x-axis and the percentage accuracy on y-axis. 
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Fig .4 Accuracy of classifiers  

 
The RandomForestclassifer produced better results with high accuracy than the other classifiers as 

shown in Fig 4. The next high-level classifier is the Decision Tree classifier produced next high accuracy value. 
Other classifiers produced lower accuracy values and the k-NN is the lowest accuracy classifier prduced lower 
results. The test is repeated with different number of samples like 25,000 and 30,000, etc., and in all cases 
RandomForest did well classification with the selected data. 

 
7. CONCLUSION 
  The present paper proposed a novel approach for finding Campaign words in Tamil on Twitter with 
selected number of samples taken from the crawled dataset. The main scope of present paper is to automatically 
detect the Campaigns containing Tamil words by using the influencing words from the influencers’ tweets and 
identified the Campaign words by adopting a stream of supervised classifiers. The Random Forest classifier 
produced better results than other classifiers with high accuracy. 
 
  The prescribed work on present paper only detected the campaigns by using the classification and the 
selected data is of the type text. Applying of detected campaign word for further processing like, grouping the 
campaign originators by using the campaign words, getting users’ feedback for the found campaign, identifying 
the similar users who are interested in found campaigns and using other kinds of social media like images, and 
so on are the beyond the scope of present research work. 
 
REFERENCES (10 PT) 
[1] Varol, O., Ferrara, E., Menczer, F., &Flammini, A. (2017). Early detection of promoted campaigns on social media. 

EPJ Data Science, 6(1), 13. 
[2] Lee, K., Caverlee, J., Cheng, Z., & Sui, D. Z. (2011, October). Content-driven detection of campaigns in social media. 

In Proceedings of the 20th ACM international conference on Information and knowledge management (pp. 551-556). 
[3] Gonzalez-Bailon, S., & Wang, N. (2013). The bridges and brokers of global campaigns in the context of social media. 

SSRN Work. Pap. 
[4] Tan, W., Blake, M. B., Saleh, I., &Dustdar, S. (2013). Social-network-sourced big data analytics. IEEE Internet 

Computing, 17(5), 62-69. 
[5] Zhang, X., Zhu, S., & Liang, W. (2012, December). Detecting spam and promoting campaigns in the twitter social 

network. In 2012 IEEE 12th international conference on data mining (pp. 1194-1199). IEEE. 
[6] Ahmed, F., &Abulaish, M. (2013). A generic statistical approach for spam detection in Online Social Networks. 

Computer Communications, 36(10-11), 1120–1129. doi: 10.1016/j.comcom.2013.04.004. 
[7] Erdoğmuş, İ. E., &Cicek, M. (2012). The impact of social media marketing on brand loyalty. Procedia-Social and 

Behavioral Sciences, 58, 1353-1360. 
[8] Mohankumar, K., & Srinivasan, B. (2019). Point-of-Interest Based Classification of Similar Users by Using Support 

Vector Machine and Status Homophily. International Journal of Machine Learning and Computing, 9(5), 615-620. 
[9] Saritas, M. M., & Yasar, A. (2019). Performance analysis of ANN and Naive Bayes classification algorithm for data 

classification. International Journal of Intelligent Systems and Applications in Engineering, 7(2), 88-91. 
[10] Deepa B &JeenMarseline K S (2019). “Social Media Data using Various Classification Algorithms in Datamining.” 

In International Journal of Innovative Technology and Exploring Engineering (IJITEE), pp 588-589. 
[11] Dimas Purnomo A, Muhammad Iqbal D &  Nova TeguhSv(2020), “Data Mining for box compression test results 

classification using decision tree methods,IJSTR, volume 9, issue 03. 
[12] Shah, K., Chauhan, P., &Potdar, M. B. (2015). Design and evaluation of classification algorithm on GPU. International 

Journal of Scientific Engineering Research, 6(5), 639. 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 92 - 98 

98

[13] Azar, A. T., Elshazly, H. I., Hassanien, A. E., &Elkorany, A. M. (2014). A random forest classifier for lymph diseases. 
Computer methods and programs in biomedicine, 113(2), 465-473. 

[14] Weng L,FlamminiA,Vespignani A &Menczer F(2012) Competition among memes in a world with limited attention. 
SciRep2:354 

 



Tamil Internet Conference 2022 தமி� இைணய மாநா� 2022 
Vol. 21, Dec 2022, pp. 99-107 
ISSN: 2313-4887      99 

  

homepage:  https://tamilinternetconference.org 

 
tpN\l NjitAila khztu;fspd; fw;wiy 

Nkk;gLj;Jtjpy;  fzpdp topf; fw;gpj;jiy Nkw;nfhs;tjpy; 
Mrpupau;fspd; gq;fspg;G 

 
Mr. N.Koventhan1, Mrs. R.Thakshaayini2 

2Senior Lecturer in Education, 
1,2Department of Education and  childcare, 

Faculty of Arts and Culture, 
Eastern university, Sri Lanka 

1 koventhannadarasa@gmail.com 
 
 

  ABSTRACT  
 

  

kl;lf;fsg;G Nkw;F fy;tp tyaj;ij Ma;Tg; gpuNjrkhff; nfhz;L 
mstPl;L Ma;thf ,t;tha;T Nkw;nfhs;sg;gLfpwJ. tpNrl 
NjitAila khztu;fs; jkJ fw;wypy; vjpu;Nehf;Fk; gpur;rpidfis 
,dq;fhz;gJld; mtu;fsJ fw;wiy Nkk;gLj;Jtjpy; fzpdp topf; 
fw;gpj;jiy Nkw;nfhs;tjpy; Mrpupau;fspd;  gq;fspg;ig Muha;jy; 
vDk;  Nehf;fj;jpd; mbg;gilapy; ,t;tha;T ,lk;ngw;Ws;sJ. Ma;Tg; 
gpuNjrkhf kl;lf;fsg;G Nkw;F fy;tp tyak; njupTnra;ag;gl;lJ. 
,f;fy;tp tyaj;jpy; tpNrl  NjitAila khztu;fisf; nfhz;l 10 
ghlrhiyfs; khjpupfshfj; njupT nra;ag;gl;ld. ,g; gj;J 
ghlrhiyfspypUe;J 10 mjpgu;fs; Nehf;f khjpupapd; mbg;gilapYk;;;> 
tpNrl NjitAila khztu;fSf;F fw;gpf;Fk; 20 Mrpupau;fSk;> 
tpNrl NjitAila 50 khztu;fSk;> ,k;khztu;fspd; ngw;Nwhu;fs; 
50 NgUk; vspa vOkhw;W khjpupapd; mbg;gilapYk; Ma;T 
khjpupfshfj; njupT nra;ag;gl;L tpdhf;nfhj;J> mtjhdk;> Neu;fhzy; 
vDk; Ma;Tf; fUtpfs; gad;gLj;jg;gl;Lj; juTfs; Nrfupf;fg;gl;ld> 
ngwg;gl;l juTfis mbg;gilahff;nfhz;L Ma;T Nehf;fq;fspd; 
mbg;gilapy;; gz;GuPjpahdJk;> msTuPjpahdJkhd fyg;G Kiwapy; 
gFg;gha;T nra;ag;gl;L Ma;tpd; KbTfshf ,k;khztu;fspd; fw;wypy; 
Mrpupau;fspd; fzpdp topf; fw;gpj;jypd;  gq;fspg;G Fiwthf 
,Ug;gjw;fhd fhuzq;fshfg; Mrpupau;fSf;F tpNrl NjitAila 
gps;isfisf; ifahs;tJ gw;wpa njsptpd;ik> tpNrl NjitAila 
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1. Ma;T mwpKfk; 

1.1 mwpKfk; 

nghJthf rhjhuz khztu;fSf;F Njitg;glhj tpNrl ftdk; kw;Wk; Fwpg;gpl;l Njitfs; mtrpakhf 

,Uf;Fk; khztu;fis tpNrl NjitAila khztu;fs; vd;gu; (Ebony Howard, 2021). ghlrhiyapy; 

tpNrl NjitAila khztu;fspd; fw;wypy; Mrpupau;fspd; gzp kpfTk; nghWg;G tha;e;jjhfTk;> kfj;Jtk; 

kpf;fjhfTk; fhzg;gLfpd;wJ. ngw;Nwhu;fs; jk; gps;isfis Gj;jp[Ptpfshf;fp r%jhaj;jpw;F Vw;w rpwe;j 

gpui[fshf;Fk; nghWg;ig Mrpupau;fsplk; tpLfpd;wdu;.  

tpNrl NjitAila gps;isfspw;F fy;tp toq;Ftjw;nfd;W kl;lf;fsg;G Nkw;;F fy;tp tyaj;jpy; 

ghlrhiyfs; ,Ug;gpDk; ngw;Nwhu;fs; gps;isfis ghlrhiyf;F mDg;Gk; tPjk; kpff; FiwthfNt cs;sJ 

( gpuNjr nrayfj;jpd; tpNrl NjitAila gps;isfs; gw;wpa mwpf;if 2018 ).  

,d;W fzdpf; fy;tpapay; %d;W ghj;jpuq;fis tfpf;fpd;wJ. xU Nghjidahsd;> xU fUtp> xU Nghjid 

gadhsp ,J ,d;Dk; tpuptilAk; vd fy;tpapayhsu;fs; vjpu;T$Wfpd;wdu; Nky; ehLfspy; ghlg;Gj;jfq;fs; 

,uz;lhk; epiyf;Fk; fw;wypy; fzdpapy; ,izag;gad;ghL KjyhtjhfTk; khwp tUfpwJ. ,t; tplak; tpNrl 

NjitAila khztu;fspd; fw;wypy; vt;thW cs;sJ kw;Wk; ,jpy; Mrpupau;fspd; fzdp topf; fw;gpj;jypd; 

gq;fspg;ig mwpAk; nghUl;L ,t;tha;T Nkw;nfhs;sg;gLfpwJ. 

1.2 Ma;tpw;fhd gpd;dzp / epahaj;Jtk; 

gps;isfs; xNu jd;ikahd Mw;wy;> mDgtKilatu;fshf ,Ug;gjpy;iy. xt;nthU khztUk; gy;NtWgl;l 

fw;wy; NjitAilatu;fshf fhzg;gLthu;fs;. ,tu;fs; midtiuAk; rPuhd topapy; newpg;gLj;JtJ 

Mrpupaupd; nghWg;ghFk;. tFg;giwapy; kPj;jpwd; khztu;fs;> nky;yf;fw;Fk; khztu;fs;> fw;wy; ,lu;ghLila 

khztu;fs; vd gy tifahd khztu;fs; fhzg;gLthu;fs;. ,tu;fspd; fw;wy; ghq;F> Mw;wy;> jpwd;> 

Nghd;wd xt;nthUtUf;Fk; tpj;jpahrkhdjhFk;. ,tu;fs; fw;Wf; nfhs;tjpy; tpj;jpahrkhd fw;wy; 

NjitAilatu;fshf fhzg;gLthu;fs; (Anas and Nawastheen, 2019). 

kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; $Ljyhd tpNrl NjitAila FLk;gq;fs; fhzg;gLfpd;wJ (gpuNjr 

nrayfj;jpd; tpNrl NjitAila FLk;gq;fspd; fzf;nfLg;G mwpf;if> 2018). ,jpy; tpNrl NjitAila 

gps;isfspd; njhifAk; mjpfkhfNt fhzg;gLfpwJ.  

cynfq;Fk; njhlu;r;rpahf gutptUk; njhopEl;g khw;wk; fy;tpapYk; tpiuthd khw;wj;ij Vw;gLj;jpAs;sJ. 

mjdhy; ,d;W tpNrl NjitAila khztu;fspdJk;> Mrpupau;fspdJk; fy;tpia Nkk;gLj;Jk; gpujhd 

fUtpahf fzdp> ,iza E}yfq;fs; vd;gd gq;Fnfhs;fpd;wJ. ,jd; Njhw;wk; vt;thW vd;gij ghu;j;jhy; 

E}y;fs; gy E}w;whz;Lfshf kdpjdpd; fw;wy; nraw;ghl;by; cjtp te;jd. 17 Mk; E}w;whz;by; nfhNkdpa]; 

vDk; INuhg;gpa mwpQu; ghlE}iy fz;Lgpbj;jhu;. ,jdhy; mwpit gug;Gtjpy; Mrpupau;fsplk; ,Ue;j VfNghf 

cupik ,y;yhnjhope;jJ. ,jdhy; ve;NeuKk; mwpitg; ngwyhk; vDk; tha;g;Gz;lhfpaJ.  

vdpDk; E}iy mr;rpLtJ> ntspapLtJ> ghJfhg;gJ vd;gJ rpukkhdJ. vd czug;gl;ljdhy; xU gaDs;s 

khw;W Vw;ghl;il etPd njhopEl;gk; je;jJ. mjpy; xd;Nw fzdp> ,izak; ,t;tpyj;jpudpay; ClfkhdJ 

mr;rplg;gl;l nrhw;fSf;Fk; mg;ghy; xyp> epwk;> ,ilj;njhu;G trjpfisAk; jUtNjhL tplaj;ij 

,izaj;jsj;jpd; Clhf cynfq;Fk; tpdpNahfpf;Fk; Mw;wy; gilj;jjhfTk; khwp te;jJ. 

Fwpj;j Ma;Tg; gpuNjrj;jpy; mjpfgbahd tpNrl NjitAila khztu;fs; vOj> thrpf;fj; 

njupahjtu;fshfTk;> jq;fs; Ntiyfis Rakhfr; nra;a Kbahjtu;fshfTk; fhzg;gLfpd;wdu;. 

,k;khztu;fSf;fhd tsq;fSk; Fwpj;j Ma;Tg;gpuNjrj;jpy; mupjhfNtAs;sJ. ,k; khztu;fSf;F fw;gpf;Fk; 

xU rpy Mrpupau;fs; tpNrl Njitfs; njhlu;ghd gl;lg;gbg;gpid Nkw;nfhs;shjtu;fshfTk;  fzdp %yk; 

,k;khztu;fSf;fhd fw;wy;> fw;gpj;jy; nraw;ghl;il Kd;ndLf;f Kbahky; cs;sdu;.  

tpNrl NjitAila gps;isfSf;F fy;tpia toq;Ffpd;w ghlrhiyfs;> fy;tpia cau;juj;jpy; 

toq;Ffpd;wdth? vjpu;fhyj;jpy; tho;f;ifj; juj;jpid cau;j;Jtjw;fhd topfs; vj;jifad? ,jpy; 

Mrpupau;fspd; gq;fspg;G rpwg;ghf ,Uf;fpwjh? vd;gij Ma;T nra;tjhf cs;sJ. ,g;thwhd gpur;rpidfis 

gpd;dzpahff; nfhz;L ,t; Ma;T Nkw;nfhs;sg;gLfpwJ. 

1.3 Ma;Tg; gpur;rpid -:  

kl;lf;fsg;G Nkw;Ff; fy;tp tyaj;jpy; tpNrl NjitAila khztu;fs; fw;gjw;fhd tpNrl myFfs; ehd;F 

cUthf;fg;gl;Ls;s NghjpYk; ,k; khztu;fSf;fhd tpNrl Nju;r;rp ngw;w Mrpupau;fSk; kpff; FiwthfNt 

fhzg;gLfpd;wdu;. tpNrl NjitAila khztu;fs;> Fwpj;j Ma;Tg; gpuNjrj;jpy; ,Ue;J 
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gy;fiyf;fofj;jpw;Nfh> fy;tpaw; fy;Y}upfSf;Nfh nry;tJ kpff; FiwthfNt cs;sJ. ,J xU ghupa 

gpur;rpidahFk;. 

NkYk; ngw;Nwhu;> Mrpupau;fs;> mjpgu; ,ize;J nraw;gLk; Nghf;F Fwpj;j Ma;Tg; gpuNjrj;jpy; FiwthfNt 

cs;sJ. Mrpupau;fs; Kd;te;jhy; ngw;Nwhu;fs; Kd;tUtJ mupJ mj;Jld; ghlrhiyapy; ,Ue;J ,k; 

khztu;fspd; tPLfs; mjpf J}uj;jpy; ,Ug;gjdhy; Mrpupau;fs; ,k;khztu;fspd; tPL juprpj;jy; nraw;ghl;il 

Kd;ndLg;gjpy; rpukj;ij vjpu;nfhs;fpd;wdu;. vd;gij Ma;thsd; Neubahf ,k; khztu;fspd; tPLfSf;F 

nrd;w NghJ mtjhdpf;f Kbe;jJ. 

Mrpupau;fs; Fiwthf cs;sikapdhy; Fwpj;j ghlrhiyfspy; jdpahs; NtWghLfSf;Nfw;g fw;wy;> fw;gpj;jy; 

nraw;ghl;il Kd;ndLg;gjpy; rpf;fy; epiy cs;sJ. ,jpy; fzdp topf;fw;gpj;jiy Nkw;nfhs;tJ xU ghupa 

gpur;rpidahf cs;sJ. ,d;iwa epiyapy; tpNrl NjitAila khztu;fspd; rpwe;j tFg;giwf; fw;wy;> 

fw;gpj;jy; nraw;ghLfSf;F tFg;giw Kfhikj;Jtk; rupahdjhf ,y;iy. ,k; khztu;fSf;F fw;gpf;Fk; 

Mrpupau;fs; xU rpyu; tpNrl Njitf; fy;tp njhlu;ghd fw;if newpfis fw;fhkNy fw;gpf;fpd;wdu;. ,jdhy; 

ve;j tpNrl NjitAila khztu;fis vt;thW ifahs;tJ vd;gJ gw;wpa tpsf;fk; ,d;ikahy; rhjhud 

khztu;fSf;F fw;gpg;gJ Nghd;Nw fw;gpf;fpd;wdu;. ,jdhy; ,k; khztu;fs; fw;wypy; Kd;NdWtJ Fiwthf 

cs;sJ. ,t;thwhd epiy kpf Kf;fpakhd gpur;rpidahf Fwpj;j Ma;Tg;gpuNjrj;jpy; fhzg;gLfpwJ. 

Ma;Tg; gpur;rpidf; $w;W :-  

kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd;; fw;wiy Nkk;gLj;Jtjpy; Mrpupau;fs; 

Nkw;nfhs;Sk; fzdp topf; fw;gpj;jy; Fiwthf fhzg;gLfpd;wikahy; ,k; khztu;fs;; nghUj;jkhd 

fy;tpia ngWtjp;y; rpukg;gLfpd;wdu;. (kl;lf;fsg;G Nkw;F fy;tp tya tpNrl NjitAila khztu;fs; 

njhlu;ghd Ma;twpf;if> 2019). 

1.4 Ma;tpdJ Kf;fpaj;Jtk; :- 

kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl  NjitAila gps;isfspw;fhd fy;tpia toq;Ftjpy; Mrpupau;fs; 

Nkw;nfhs;Sk; fzdp topf; fw;gpj;jyhdJ FiwthfNt fhzg;gLfpwJ. ,tu;fspd; kj;jpapy; tpopg;Gzu;it 

Vw;gLj;Jtjw;fhfTk;> vjpu;fhyj;jpy; ,e;j Ma;Tg;gug;NghL njhlu;Ggl;l Ma;Tfis Nkw;nfhs;gtu;fSf;F 

Ma;tpd; Nehf;fj;ij G+uzg;gLj;Jtjw;Fk;> juTg; gFg;gha;Tfis Nkw;nfhs;tjw;Fk; ,t;tha;T Kf;fpak; 

ngWfpd;wJ.  

2.0 rhu;gpyf;fpa kPsha;T :- 

nghJthf rhjhuz khztu;fSf;F Njitg;glhj tpNrl ftdk; kw;Wk; Fwpg;gpl;l Njitfs; mtrpakhf 

,Uf;Fk; khztu;fis tpNrl NjitAila khztu;fs; vd;gu; (Ebony Howard, 2021).  

tpNrl Njitfis nfhz;l khztu;fs; tFg;giw fw;wy; eltbf;iffspy; gpd;jq;fpapUg;gJ fz;lwpag;gl;lJ. 

vdNt Mrpupau;fs; fw;wypy; rpukq;fis vjpu; nfhs;fpd;w khztu;fisg; gw;wp mjpf ftdk; 

vLj;Jf;nfhs;sTk;> fw;wy; eltbf;iffspy; <Lghl;bid mjpfupf;fTk; Ntz;Lk; (Shazny, 2021).  

fzpdp> khztu;fis etPd njhopy; El;gj;jpw;F gof;fg;gLj;JtNjhL kl;Lky;yhky; GJikahd> 

mwptpay;G+u;tkhd fw;wYf;Fk; khztu;fisj; jahu; nra;fpwJ. Mrpupau; tpupTiu %yk; fw;gpj;jypy; <Lglhky; 

fzpdpiag; gad;gLj;jp khztu;fisNa fw;Wf; nfhs;s itg;gJ "fzpdp topf; fw;gpj;jy;” vdg;gLk; (Leib 

- 1982). 

tpNrl NjitAila khztu;fspd; fw;wy; nray;ghl;by; cjt fzdp njhopy;El;gk; Kf;fpa gq;F tfpf;fpwJ. 

,e;j egu;fSf;F RahjPdkhf nray;ghLfisr; nra;tjpy; rpf;fy; cs;sJ> NkYk; ,JNghd;w khztu;fSf;F 

cjt Mrpupau;fs; jq;fs; fw;wy; nray;Kiwfspy; fzdpia ,izj;Jf;nfhs;thu;fs;. ,j;jifa 

njhopy;El;gk; FiwghLfs; cs;stu;fSf;F mtu;fspd; gzpfisr; nra;tjw;fhd jpwid Nkk;gLj;j mjpf 

tha;g;Gfis toq;FfpwJ> NkYk; CdKw;Nwhupd; fy;tpia ClhLtjd; %yk; Nkk;gLj;JfpwJ> ,jdhy; 

fUj;Jfis kpfTk; jpwk;gl fw;gpf;f KbAk; fw;wy;/fy;tp nray;ghl;by; fzdp ,Ug;gjhy;> khw;Wj;jpwdhsp 

khztu;fs; jq;fs; r%f jpwd;fis Nkk;gLj;jTk;> Nkk;gl;l tho;f;if Kiwfs; %yk; r%f njhlu;Gfspy; 

<LglTk; cjtp ngwyhk;. (thf;fu;> 2018). 

3.0 Ma;T Kiwapay; :- 

Ma;T KiwapayhdJ> Ma;tpd; nghJ Nehf;fj;ijAk;> rpwg;G Nehf;fq;fisAk; mbg;gilahff; nfhz;L> 

Ma;T tpdhf;fs; jahupf;fg;gl;L mtw;Wf;F tpil fhz;gjd; mbg;gilapy; Xu; msT> gz;G uPjpahd fyg;G 

Kiwapyhd Ma;thf tbtikf;fg;gl;Ls;sJ. NkYk;; Ma;Tg; gpuNjrk;> khjpupj; njupT> juTg; gFg;gha;T 

Kiw Nghd;w gy Kf;fpa tplaq;fisf; nfhz;ljhf mikfpwJ. Ma;Tg; gpuNjr Fbj;njhifapd; 

mbg;gilapy; vspa vOkhw;W khjpup> Nehf;fkhjpupj; njupTfs; ,jpy; ,lk;ngWfpd;wd.  
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3.1 nghJ Nehf;fk; 

tpN\l NjitAila khztu;fs; fw;wypy; vjpu;Nehf;Fk; gpur;rpidfis ,dq;fhz;gJld; mtu;fsJ fw;wiy 

Nkk;gLj;Jtjpy; fzdp topf;fw;gpj;jypy; Mrpupau;fspd; tfpgq;fpid Muha;tjhFk;.  

Ma;tpd; tpNrl Fwpf;Nfhs;fs;  

1. tpNrl NjitAs;s gps;isfis ,dq;fhzy; 

2. tpNrl NjitAila khztu;fSf;F toq;fg;gLk; fzdp topf;fw;wy; nrad;Kiwfisf; fz;lwpjy;. 

3. kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl  NjitAila khztu;fs; vjpu;Nehf;Fk; fzdp topf;fw;wy; 

gpur;rpidfisf; gFj;;jwpjy;. 

4. kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd; fzdp topf;fw;wy;> fw;gpj;jypy; 

Mrpupau;fspd; <Lghl;il ,dq;fhzy;. 

5. kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd; fzdp topf;fw;wypy; 

Mrpupau;fspd; <Lghl;il mjpfupg;gjw;F Nkw;nfhs;sf; $ba eltbf;iffisAk;> MNyhridfisAk; 

gupe;Jiuj;jy;. 

3.2  Ma;tpd; khjpupj; njupT  

kl;lf;fsg;G Nkw;Ff; fy;tp tyaj;jpy; njupT nra;ag;gl;l ghlrhiyfis mbg;gilahff; nfhz;L tpNrl 

NjitAila khztu;fSk;> mtu;fsJ ngw;Nwhu;fSk;> ,k;khztu;Sf;Ff; fw;gpf;Fk; Mrpupau;fSk;> 

mjpgu;fSk; khjpupfshf njupT nra;ag;gl;Ls;sdu;. 

ml;ltiz 01 

Ma;Tf;fhf njupT nra;ag;gl;l ghlrhiyfs; 

tif mjpgu;fs; Mrpupau;fs; tp.Nj.khztu;fs; ngw;Nwhu;fs; 

1AB - 02 02 10 11 11 

1C -   05 05 19 30 30 

II   -   02 02 07 12 12 

III -    01 01 04 07 07 

  nkhj;jk; 10 40 60 60 

 

Ma;Tf;fhf njupT nra;ag;gl;l 10 ghlrhiyfspy; cs;s 10 mjpgu;fSk;  Nehf;f khjpupapd;; mbg;gilapy; 

njupT nra;ag;gl;ldu;;;. ,g; 10 ghlrhiyfspy; cs;s tpNrl NjitAila khztu;fSf;Ff; fw;gpf;Fk; 40 

Mrpupau;fSs; 20 Mrpupau;fs; 2:1 vd;gjd; gb vspa vOkhw;W khjpup mbg;gilapy; njupT nra;ag;gl;ldu;. ,g; 

10 ghlrhiyfspy;  ,dq;fhzg;gl;l tpNrl  NjitAila khztu;fs; xU ghlrhiyapy; 5 Ngu; vDk; 

tPjj;jpy; 10 ghlrhiyfspYk; 50 khztu;fs; vspa vOkhw;W khjpup mbg;gilapy; njupT nra;ag;gl;ldu;. ,g; 

10 ghlrhiyfspy;  ,dq;fhzg;gl;l tpNrl  NjitAila khztu;fsJ ngw;Nwhu; xU ghlrhiyapy; 5 Ngu; 

vDk; tPjj;jpy; 10 ghlrhiyfspYk; 50 ngw;Nwhu;fs;; vspa vOkhw;W khjpup mbg;gilapy; njupT nra;ag;gl;ldu;. 

4.0 juTg;gFg;gha;Tk;> tpahf;fpahdKk;> fye;JiuahlYk; :-    

tpNrl NjitAila khztu;fspd; fw;wypy; Mrpupau;fspd; gq;fspg;ig mwpAk; nghUl;L Nkw;nfhs;sg;gLfpd;w 

,t; Ma;Tf;fhd jfty;fs; tpdhf;nfhj;Jf;fs;> mtjhdk;> Neu;fhzy; %yk; jpul;lg;gl;ld. me;j tifapy; 

Mrpupau;fs;> mjpgu;fs;> ngw;Nwhu;fs; toq;fpa jfty;fis mbg;gilahff; nfhz;L; gFg;gha;T nra;J mjid 

tpahf;fpahdKk;> fye;JiuahlYk; nra;tjhf ,t;tha;T mikfpd;wJ. 

4.1 tpNrl NjitAs;s gps;isfis ,dq;fhzy; 

ghlrhiyapy; tpNrl NjitAila khztu;fspd; vz;zpf;if> njhlu;gpy; Nfl;fg;gl;l tpdhtpw;F kpf mjpfk; 

vd 10% khd Mrpupau;fSk;> mjpfk; vd 15% khd Mrpupau;fSk;> XusT vd 20% khd Mrpupau;fSk;> 

FiwT vd 30% khd Mrpupau;fSk;> kpff;FiwT vd 25% khd Mrpupau;fSk; gjpy;fis toq;fpdu;. 

gFg;gha;tpd;gb rhjhuz khztu;fis tpl ,k;khztu;fspd; vz;zpf;if FiwthfNt fhzg;gLfpd;wJ. 

Nkw;nfhz;l fye;Jiuahlypy; ,jw;fhd fhuzq;fshf ngw;NwhUf;F ,g; gps;isfspd; fw;wy; njhlu;ghd 

tpopg;Gzu;T Fiwthf cs;sik> gps;isfis ghlrhiyf;F mDg;gpdhy; r%fk; jq;fisAk;> ,g; 

gps;isfisAk; jg;ghd fz;Ndhl;lj;jpy; ghu;f;Fk; vd;gjw;fhf ghlrhiyf;F mDg;ghky; kiwj;J 

itj;Js;sdu; vdf;$wpdu;. tpNrl NjitAila gps;isfspd; vz;zpf;if 6247 Mf mjpfupj;Js;sNghjpYk; 

292 tpNrl NjitAila gps;isfNs ghlrhiyf; fy;tpia njhlu;fpd;wdu; (Ketheeswaran, 2014). 
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Nkw;$wpa Ma;tpYk; ,k;khztu;fs; ghlrhiyf; fy;tpia njhlu;tJ FiwthfNt cs;sJ. vdNt 

Ma;thsdpd; ,j; juTg;gFg;gha;it cWjpg;gLj;Jfpd;wJ. 

 

 

cU 1 ghlrhiyapy; tpNrl NjitAs;s gps;isfs; 

 

4.2 tpNrl NjitAila khztu;fSf;F toq;fg;gLk; fzdp topf; fw;wy; nrad;Kiwfs;. 

 

cU 2 ghlrhiyapd; tFg;giwr; #oy;. 

tpNrl NjitAila khztu;fspd; fzdp topf;fw;wYf;fhd tFg;giwr; #oy; njhlu;ghfg; ngwg;gl;l 

juTfspd; gFg;gha;T mbg;gilapy;> nghUj;jk; vd 20% khd Mrpupau;fSk;> XusT vd;W 15% khd 

Mrpupau;fSk;> FiwT vd 40% khd Mrpupau;fSk;> kpff; FiwT vd 25% khd Mrpupau;fSk; gjpy;fis 

toq;fpAs;sdu;. ,jpypUe;J ,k;khztu;fspd; fw;wYf;F nghUj;jkhd tFg;giwr; #oy; FiwthfNt cs;sJ. 

mtjhdk;> fye;Jiuahly; %yk; tFg;giwapy; mjpf khztu;fs; fhzg;gLfpd;wik> fzdp trjpfs; 

,y;yhik> ,ltrjp FiwT> ,k;khztu;fspd; tpNrl jd;ikf;F Vw;g jsghl trjpfs; ,y;yhik Nghd;w 

fhuzq;fshy; ,k;khztu;fsJ fw;wYf;F nghUj;jkhd tFg;iw Fiwthf cs;sJ. 

tpNrl  NjitAila khztu;fSf;fhd tFg;giwr; #oy; rpwe;j Kiwapy; ,y;iy ,jdhy; ,k;khztu;fs; 

fw;wiy rpwg;ghf Nkw;nfhs;s Kbahjtu;fshf cs;sdu;;. tFg;giwr; #oy; rpwg;ghf mikAk; NghJjhd; 

tpNrl NjitAila khztu;fs; rpwg;ghf fw;wiy Nkw;nfhs;thu;fs; (gf;fPu; [/gu;>2004). Nkw;$wpa Ma;T 

KbT Ma;thsdpd; ,e; Ma;it Kd;dfu;j;jpr;nry;tjw;F cjTfpwJ. 
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4.3 kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd; fzdp topf;fw;wypy; cs;s 

gpur;rpidfs; 

 

cU 3 khztu;fspd; Ra fw;wy;. 

tpNrl NjitAila khztu;fs; Raf fzdp topf;fw;wypy; <LgLtJz;lh? vd  Mrpupau;fsplk; Nfl;fg;gl;l 

tpdhTf;F 25% khd Mrpupau;fs; ed;W vdTk;> Rkhu; 15% khd Mrpupau;fs; ruhrup vdTk;> 40% khd 

Mrpupau;fs; FiwT vdTk;> 20% khd Mrpupau;fs; kpff; FiwT vdTk; gjpyspj;jdu;. ,jdhy; Ra fw;wypy; 

<LgLtJ FiwT. vd;w Kbtpw;F tuKbAk;. fye;Jiuahlypy;  Ra fw;wy; Fiwtpw;fhd fhuzq;fshf 

Mrpupaupd; cjtp Njit> mbg;gil vOj;jwpT FiwT> mtu;fSf;fhd md;G> fhg;Gj; Njitfs; Fiwthf 

cs;sJ vdf;$wpdu;. tpNrl NjitAila khztu;fspilNa fhzg;gLk; jho;T kdg;ghq;Ffs;> gpwupy;  jq;fp 

epw;Fk; kdepiy> Kd;tuj; jaf;fk;> $r;rRghtk;> Qhgfrf;jp FiwT> ghlrhiyf;F njhlu;r;rpahf 

r%fkspf;fik Nghd;w tplaq;fs; ,k;khztu;fspd; Ra fw;wiy Fiwf;fpd;wJ (Angeaw and Upul 

Indika, 2011). vdNt Nkw;$wpa Ma;T KbT Ma;thsdpd; ,e; Ma;it Kd;nfhz;L nry;tjw;F 

cjTfpd;wJ. 

4.4 kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd; fzdp topf;fw;wypy; Mrpupau;fspd; 

<LghL. 

 

 

 

 

 

 

cU 4 

Mrpupau;fspd; xj;Jiog;G. 

tpNrl NjitAila khztu;fs;> Mrpupaupd; fw;gpj;jy; nraw;ghl;bw;F xj;Jiog;G toq;Ffpd;wduh? vd 

Nfl;fg;gl;l tpdhtpw;F kpf mjpfk; vd 10% khd Mrpupau;fSk;> mjpfk; vd 15% khd Mrpupau;fSk;> XusT 

vd 20% khd Mrpupau;fSk;> FiwT vd 30% khd Mrpupau;fSk;> kpff;FiwT vd 25% khd Mrpupau;fSk; 

gjpy;fis toq;fpdu;. gFg;gha;tpd;gb khztu;fsJ xj;Jiog;G FiwthfNt fhzg;gLfpd;wJ. 

fye;Jiuahlypd; gb M xj;Jiog;G Fiwtjw;fhd fhuzq;fshf ngw;Nwhu;fspd; ftdk; ,d;ik> 

MrpupaUld; njhlu;ghly; FiwT> tpNrl NjitAila gps;isfis ftdpg;gJ FiwT> ngw;Nwhu; tWik 

fhuzkhf J}u ,lq;fSf;F njhopYf;F nry;fpd;wik Nghd;wtw;iw Kd;itj;jdu;.  
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ngw;Nwhu; gps;isfs; kPJ nrYj;Jk; mf;fiw FiwT> ngw;Nwhu; gpupe;J thOjy;> ngw;Nwhupd; fy;tp kl;lk; 

Fiwe;j jd;ik> nghUshjhuj;jpy; gpd;jq;fp cs;sik Nghd;w fhuzq;fshy; tpNrl NjitAila 

khztu;fSf;fhd fw;wy; nraw;ghl;bw;F ngw;Nwhuhy; xj;Jiog;Gfs; $Ljyhf toq;f Kbahky; cs;sdu; 

(Nrhgh> 2013). Nkw;$wpa Ma;T KbTld; tpNrl NjitAila khztu;fspd;  ngw;Nwhupd; xj;Jiog;G vd;Dk; 

tplaj;jpy; fhzg;gl;l KbTfs; Ma;thsdpd; ,e;j Ma;it NkYk; nkU$l;Ltjhf mikfpwJ. 

4.5 kl;lf;fsg;G Nkw;F fy;tp tyaj;jpy; tpNrl NjitAila khztu;fspd; fw;wypy; Mrpupau;fspd; <Lghl;il 

mjpfupg;gjw;F Nkw;nfhs;sg;glf;$ba eltbf;ifAk;> MNyhridAk;  

 

cU 5 Mrpupau;fspd; <LghL 

tpNrl NjitAila khztu;fspd; fw;wypy; Mrpupau;fspd; <LghL cs;sjh? vdf; ngw;Nwhuplk; Nfl;fg;gl;l 

tpdhtpw;F kpfr; rpwg;ghf vd 10% khd ngw;NwhUk;> rpwg;ghdJ vd 10% khd ngw;NwhUk;> jpUg;jpahf vd 

20% khd ngw;NwhUk;> Fiwthf vd 40% khd ngw;NwhUk;> kpff; Fiwthf vd 20% khd ngw;NwhUk; 

gjpy; toq;fpdu;. MfNt Mrpupau;fspd; <LghL Fiwthf cs;sJ. Nkw;nfhz;l fye;Jiuahlypy; ,jw;fhd 

fhuzkhf Mrpupau;fs; mjpfhiyapy; Ntiyf;F nry;fpd;wik> fzdp trjpfs; ,y;yhik ghlrhiyapypUe;J  

tPL mjpf J}uj;jpy; cs;sik Nghd;w fhuzq;fshy; ,k; khztu;fspd; fw;wypy; Mrpupau;fspd; <LghL 

Fiwfpd;wJ. Mrpupau;fs;> tyaf;fy;tp mjpfhupfs;> r%f mikg;Gf;fs; ,ize;J ngw;NwhUf;F jFe;j 

MNyhridfs; toq;Ftjd; %yk; ,k;khztu;fspd; fw;wypy; ngw;Nwhupd; <Lghl;il mjpfupf;f KbAk; 

(Borito citi, 2018).  

5.0 KbTfSk;> tpjg;GiufSk; 

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; rhjhuz khztu;fis tpl tpNrl NjitAila khztu;fspd; 

vz;zpf;if FiwthNt cs;sJ.  

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; Fwpg;ghf ghu;itf; FiwghLil gps;isfs;> Nfl;ly; 

FiwghLila gps;isfs;> nky;yf; fw;Fk; gps;isfs;> cly; FiwghLila gps;isfs; 

fhzg;gLfpd;wdu;. 

 ,k; khztu;fspilNa fzdp ghtid kpf Fiwe;Nj tUfpd;wJ. 

 Ma;Tf;Fl;gLj;jg;gl;l ghlrhiyfspy;; tFg;giw ,k;khztu;fspd; fzdp topf;fw;wy;> fw;gpj;jYf;F 

nghUj;jkhdjhf ,y;iy. 

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; ,k;khztu;fs; fpufpj;jy;> kddk; nra;jy;>  gpur;rpid jPu;j;jy;> 

gFj;jy;> njhFj;jy;> Kjypa nraw;ghLfspy; Fiwe;j kl;lj;jpy; cs;sdu;.  

 Nfs;tpj; jhs;fisj; jahupf;f> tpilj; jhs;fis kjpg;gpl kw;Wk; Nju;T KbTfisg; gFj;jwpa fzdp 

gad;gLj;jg;gLtJ Fiwthf cs;sJ. 

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; ,k;khztu;fspd; fw;wy; epiy Fiwthf cs;sJ. 

,k;khztu;fis rhjhuz khztu;fSld; xg;gpLk; nghOJ FWfpa Neuj;jpy; fisg;gile;J tpLtu;. 

Nghrhf;F ,y;yhj fhuzj;jpdhy; ePz;l Neu fw;wy; nraw;ghl;by; ,tu;fshy; <LglKbtjpy;iy. 
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 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; tpNrl NjitAila khztu;fspd; fw;wYf;F Mrpupau;fs; 

gq;fspg;G toq;FtJ FiwthfNt fhzg;gLfpwJ. ,J tiuf;Fk; ve;jnthU nraw;wpl;lq;fSk; ,k; 

khztu;fspd; fw;wiy Nkk;gLj;Jtjw;F Fwpj;j ghlrhiyfspy; eilngwtpy;iy. 

 ,k; khztu;fspd; ngw;Nwhupd; fy;tp kl;lk; Fiwthf cs;sjdhy; ,k; khztu;fSf;F tPl;by; fy;tp 

fw;Wf;nfhLg;gJ rthyhf cs;sJ.  

 Fwpj;j Ma;Tg;gpuNjrj;jpy; ,k;khztu;fs; gy;fiyf;fofj;jpw;F nry;tJ FiwT. 

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; tpNrl NjitAila khztu;fspd; ngw;Nwhu;fs; ,g; gps;isfspd; 

vjpu;fhyk; njhlu;gpy; tpopg;Gzu;T mw;wtu;fshfTk;> ,g;gps;isfs; tpNrl NjitAilatu;fshf 

fhzg;gLtjhy; ,tu;fs; ghlrhiyf;F nrd;W vijAk; rhjpf;fkhl;lhu;fs; vd;Jld; jq;fSf;F 

gzr;nryTjhd; mjpfupf;Fk; vd;gjhy;  jd;dk;gpf;if Fiwe;jtu;fshfTk;; fhzg;gLfpd;wdu;.  

 Ma;Tf;Fl;gLj;jpa ghlrhiyfspy; ngw;Nwhu;fs; ,k;khztu;fSf;F nghUj;jkhd ,izg;ghltpjhd 

nraw;ghLfspy; <LgLtJ FiwthfNt fhzg;gLfpwJ.  

tpjg;Giufs;  

 ,k; khztu;fspd; tpNrl jd;ikf;F Vw;g mtu;fis ,dq;fhzy; Ntz;Lk;. Mrpupau;fs; tpNrl 

NjitAil khztu;fspd; fw;wYf;F cjt Ntz;Lk;> Fwpg;ghf ngw;Nwhu;fSk; ,g; gps;isfis 

rupahd Kiwapy; ,dq;fz;L mtu;fis ifahs Ntz;Lk;. gpuNjrj;jpw;F nghWg;ghd r%f Nrit 

mjpfhup tpNrl NjitAil gps;isfis ,dq;fz;L ghlrhiyapy; Nru;g;gjw;fhd toptiffis 

ngw;NwhUf;F nra;J nfhLj;jy; Ntz;Lk;. 

 Fwpgpl;l fhy mstpy; ,g;gpur;ridiaj; jPu;f;f Mrpupaiu mjpfstpy; fw;gpj;jypy; <Lglr; nra;tpg;gNj 

fzpdp topf; fw;gpj;jypd; mbg;gil Nehf;fkhFk;. Mrpupau; khztu; kw;Wk; fzpdp Mfpa %d;Wk; 

,ize;J nray;gLk;NghNj fzpdp topf; fy;tp rpwg;ghf mikAk;. 

 njhopE}l;g Kd;Ndw;wj;jpw;F Mrpupau;fspd; ,lj;jpid ngw;Wf;nfhs;s Kbahtpl;lhYk;> fzpdp 

nkd;nghUs; kw;Wk; ,izag;ghtid vd;gd ,d;W gps;isfspd; fw;wy; cgfuzq;fshf khwpAs;sd 

(Greenfield Suzuki, 1998). 

 fzpdp topf; fw;wYf;F khztiu mjpfkhff; Cf;fg;gLj;Jjy; Ntz;Lk;. 

 khztu;fs; mtu;fspd; Nehf;fq;fis miltjw;F Vw;w mDgtq;fisf; nfhLf;fpwJ. kPsf; 

fw;wYf;F fzpdpapd; gad;ghL kpf Kf;fpak;. 

 fzpdp topf; fw;gpj;jypy;> fw;wy; - fw;gpj;jiy Nkk;gLj;j gy tifahd nkd;nghUs;fs; 

(Software) cs;sd. khztu;fs; ,e;j nkd; nghUs;fspy; gjpe;Js;s jfty;fisj; jpUk;gj; 

jpUk;g gapw;rp nra;J (Drill and Practice) kdjpy; ,Uj;jpf; nfhs;s Ntz;Lk;. 

,y;iynadpy;> fw;wJ FWfpa fhyj;jpw;Nf epidtpy; ,Uf;Fk;. vdNt rupahf eilKiwg;gLj;jy;. 

 tpNrl NjitAila khztu;fSf;Nfw;g tFg;giwr; R+oy; mikf;fg;gl Ntz;Lk;. mjw;Fg; 

ghlrhiyapd; cjtpAld; ngw;Nwhu;> fy;tp mjpfhupfspd; cjtpfisg; ngw toptFj;jy; mtrpak;. 

,k;khztu;fspd; tpNrl epiyia Mrpupau; czu;e;J nghUj;jkhd fw;wy;> fw;gpj;jy; nraw;ghLfis 

Kd;ndLf;fNtz;Lk;.  

 ,k; khztu;fspd; tpNrl jd;ikf;F Vw;g mtu;Sf;fhd fw;gpj;jy; nraw;ghLfis Nkw;nfhs;s 

Ntz;Lk;. mbg;gil Nju;r;rpfis tpNrl Njit cilatu;Sf;F Vw;w tpjj;jpy; nefpo;r;rp jd;ik 

cilajhf gpuj;jpNafkhf jahupj;jy;. 

 Mrpupau; ghl> ,izg;ghltpjhd nraw;ghLfspy; ,k;khztu;fSf;F Kd;Dupik toq;fp Cf;Ftpf;f 

Ntz;Lk;  

 NkYk; gapw;wg;gl;l tpNrl NjitAila khztu;fSf;F nghUj;jkhd Mrpupau;fis epakpj;jy;. 

tpNrl nraw;wpl;lq;fis Nkw;nfhz;L ,k;khztu;fspd; fw;wiy cWjpg;gLj;jy;. mjpgu; rpwe;j 

Kiwapy; Nkw;ghu;it nra;jy; Ntz;Lk;. 

 nray;epiy Ma;Tfspy; Mrpupau; <Lgl;L ,k;khztu;fs; fw;wypy; vjpu;Nehf;Fk; gpur;rpidfis 

,dq;fz;L gupfhu fw;gpj;jy; nraw;ghLfis Nkw;nfhs;s Ntz;Lk;. 

 ,k;khztu;fSf;fhd gapw;rpg; ghriwfs;> MNyhrid epfo;r;rpj;jpl;lq;fis Nkw;nfhs;s Ntz;Lk;. 
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 tpNrl NjitAila gps;isfs; gw;wpa tpopg;Gzu;it Vw;gLj;jy; ghlrhiyf;Fk; ngw;NwhUf;Fk; 

,ilapyhd cwit gyg;gLj;jy;; kw;Wk; njhlu;r;rpahd fz;fhzpg;ig Nkw;nfhs;Sk; tifapy; 

mUfpy; cs;s ghlrhiyapy; ,k;khztu;fis Nru;g;gjw;F tyaf; fy;tp mYtyfk; cjtp Gupjy; 

Ntz;Lk;.  

 tpNrl Njitf;fy;tpAld; njhlu;Ggl;l gy;fiyf;fof> fy;tpaw; fy;Y}up tpupTiuahsu;fis mioj;J 

ngw;Nwhu;fSf;F nrayku;Tfs; elhj;Jjy;. 

 1994 ,y; ntspaplg;gl;l rykd;fh mwpf;ifia Kiwahf gpd;gw;Wjy; Ntz;Lk;> tpNrl NjitAila 

khztu;fs; gy;fiyf;fofk; nry;tjw;F fhzg;gLk; tha;g;gpid Mrpupau;fs; ngw;NwhUf;F 

njspTgLj;jy;.  

 Mrpupau;fs; fw;wy;> fw;gpj;jy; njhlu;gpy; ,k;khztu;fsJ epiyikfis ngw;NwhUf;F vLj;Jf;fhl;ly; 

Ntz;Lk;> khiy Neu tFg;Gf;fis elhj;Jjy; Ntz;Lk;. 

 ,k;khztu;fSf;F tpLjp trjpfis Vw;gLj;jpf;nfhLj;jy; Ntz;Lk;. 

 jpl;lkplg;gl;l fw;gpj;jYf;Fj; (Programmed Instruction) jahupf;fg;gl;l ghlg; nghUs;fisNa 

nkd;nghUshf khw;wp fzpdpiag; gad;gLj;jp khztu; vspjhff; fw;Wf; nfhs;syhk;. mjw;F khztu; 

fPo;f;fz;l gbfisg; gpd;gw;w Ntz;Lk;. 

 tpNrl NjitAila khztu;fs; nra;j rhjidfis vLj;Jf; $Wjy;> ghlrhiyf; $l;lq;fSf;F 

miog;G tpLj;jy;> ,g; gps;isfspd; vjpu;fhyk; gw;wpa tpopg;Gzu;it Mrpupau;> mjpgu; kw;Wk; fy;tpg; 

gzpg;ghsu;fs; Clhf ngw;Nwhupd; kdepiyapy;; gbg;gbahf khw;wj;ijf; nfhz;L tUjy; Ntz;Lk;. 

 fzpdp topf; fw;wypy;> jpUk;gj; jpUk;g fw;wNy GJikahd fw;wyhf khw;wpf; nfhLf;fg;gl Ntz;Lk;. 

 tFg;giwf; fw;wypy; jdpg;gl;l khztdpd; fw;wiy tpl midj;J khztupd; fw;wYf;Nf 

Kf;fpaj;Jtk; jug;gLk;. fzpdp topf; fw;wypy; xt;nthU jdpg;gl;l khztDk; mtUf;Fj; Njitahd 

Neuj;ijg; gad;gLj;jp> ghlg; nghUs;fis KOikahfj; njupe;J nfhs;s tpl Ntz;Lk;. 

 ,g; gps;isfsJ FLk;gj;Jld; ghlrhiy> neUf;fkhd cwit tYg;gLj;Jtjw;fhd topfhl;ly;fis 

njhlu;r;rpahf toq;Fjy;> gpw ,lq;fspy; ,aq;Fk; tpNrl NjitAila gps;isfs; fw;Fk; 

ghlrhiyfSld; ngw;Nwhu;fSf;Fj; njhlu;ig Vw;gLj;jpf; nfhLj;jy;. Nghd;w gy tpopg;Gzu;Tfis 

nra;tjd; %yk; ngw;Nwhupd; <LghLk; mjpfupg;gJld; ,k;khztu;fspd; fw;wYk; mjpfupf;Fk;. 
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  ABSTRACT  

 
 

 

Tamil is the classical language of India. It has literary and epigraphical 
evidence, that its origin is ancient and has an independent tradition. 
Stone inscriptions are a reliable source of information about ancient 
India. The challenges in Extracting the characters from the stone 
inscription are differentiating the foreground pixel from the 
background stone images, perspective distortion, different light 
illumination, the same kind of background/foreground, eroded stones, 
lack of shape and size of the text, and poor writing skill of the inscriber.  
As ancient Tamil characters have a similar pattern to different 
characters, it is very difficult to classify the characters. So, it is very 
important for the researchers to understand the character pattern and to 
classify them accordingly to train the model. For better recognition, 
proper classification of characters is required. In this paper, deep 
analyses of the evolution of Tamil characters from the stone 
inscriptions are made with the proper ground truth for the ancient 
characters. This study will give an insight into the language evolved 
over the period and it provides a strong base for the model to recognize 
the characters optimally.  
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1. INTRODUCTION  

The study of ancient inscriptions is significant for understanding history. The scripts used in these 
inscriptions may date from different eras and are classified according to the ruling dynasty at the time. Tamil-
Brahmi, commonly known as Tamizhi or Damili, was a southern Indian version of the Brahmi script. It is the 
first developed script during Ashoka’s period. The Tamil-Brahmi script has been paleographically and 
stratigraphically dated between the 3rd century BCE and the 1st century CE, and it is the oldest known writing 
system found in several regions of Tamil Nadu, Kerala, Andhra Pradesh, and Sri Lanka. Vattezhuthu probably 
started developing from Tamil-Brahmi around the 4th or 5th century CE. As this script was written with more 
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cursive lines so, it was known as Vattezhuthu and Vattam. Most of the Vattezhuthu scripts are from Kerala and 
Sri Lanka regions. Parallelly, the Pallavas popularised the practice of writing Sanskrit letters in Tamil Nadu, 
commonly known as the Grantha script. This continued for nearly two centuries i.e., from the 4th – the 6th 
century. The Tamil script evolved from the Grantha script around the 7th century CE. The challenges in 
Extracting the characters from the stone inscription are differentiating the foreground pixel from the 
background stone images, perspective distortion, different light illumination, the same kind of 
background/foreground, eroded stones, lack of shape and size of the text, and poor writing skill of the inscriber.  
As ancient Tamil characters have a similar pattern to different characters, it is very difficult to classify the 
characters. Robust feature extraction is very important to improve the performance of the Ancient Tamil 
character recognition system. Many Deep Learning models work efficiently for the recognition of characters. 
But not all the characters are recognized. Most of the characters are not addressed because of the complexity 
of understanding the ancient Tamil characters. This paper focuses on the understanding evolution of Tamil 
characters and their variations, to train the deep learning model adequately for better recognition. 
 
2. EVOLUTION OF TAMIL SCRIPTS 

Tamil is the classical language of India. Tamil is more than a language; it is an intrinsic aspect of Tamil 
culture. It is difficult to fix the age of the evolution of the language because of its rich vocabulary. One of the 
pieces of evidence of the existence of the Tamil language is stone inscriptions.  The scripts featured in these 
inscriptions are from various eras and are grouped according to the governing dynasty at the time. Figure 1. 
Depicts the evolution of Tamil scripts from the olden era to the modern era.  

 

 
 

Figure 1. Evolution of Tamil Script. 
(Source courtesy “Dakshina Chitra”, Chennai) 

 

 2.1 Tamil-Brahmi 
Brahmi is the earliest Indian alphabetical script.  As per its regional variations, it is identified as Tamil-

Brahmi, Asokan-Brahmi, Northern-Brahmi, Southern-Brahmi, and Sinhala-Brahmi[1], [10]. All modern 
Indian scripts are the evolved forms of Brahmi. Tamil-Brahmi inscriptions about 93 in number are found 
on natural caverns and rock beds in 31 places in Tamil Nadu[37]. Further potteries from excavations, 
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coins, seals, and rings collected from river beds also bear the Tamil-Brahmi script. The distribution of 
Tamil-Brahmi inscriptions covers roughly all parts of Tamil Nadu. Due to overseas trade, a few pottery 
pieces and a touchstone bearing personal names in this script are recently noticed in Egypt and Thailand 
also. Tamil-Brahmi inscriptions are classified as Early Tamil-Brahmi and Late Tamil Brahmi and are 
dated between the 3rd century BCE and the 3rd century CE.  Figure 2. Shows the Tamil Brahmi inscription 
of Jambaimalai. Figure 3. Represents 2nd century BCE Tamil Brahmi inscription from Arittapatti, Madurai 
India.  

          

 
 

Figure 2. Jambai Tamil Brahmi Inscription. 
 

 
 

Figure 3. Tamil Brahmi inscription from Arittapatti, Madurai India. 
 

2.2 Vattezhuthu 
Vattezhuthu probably started developing from Tamil-Brahmi around the 4th or 5th century CE[10], 

[11]. As this script was written with more cursive lines. so, it was known as Vattezhuthu and Vattam. It 
is also known as Tekkan Malayalam and Nanamona. Earlier inscriptions in this script were mostly noticed 
in southern districts, and occasionally in other areas. So far, it is not noticed in Thanjavur and adjoining 
regions of the Kaveri River delta known earlier as Chola mandalam. Due to special courses and workshops 
on Tamil Epigraphy conducted by the State Department of Archaeology to students, teachers, and others 
interested in epigraphy, in recent decades many important inscriptions in this script are noticed. They are 
the Pulankurichi inscription in the Sivaganga district, many memorial stone inscriptions in northern 
districts of Tamil Nadu, and several in Villupuram and adjoining districts. These discoveries now help 
palaeographists to form a complete picture of this script’s evolution[37].  Sendan Maran’s irrigation 
inscription in vattezhuthu 7th century CE, Vaigai river bed, Madurai is shown in figure 4. Donative 
inscription in vattezhuthu, Pandya Maranjadaiyan 8th century CE, Tiruttangal, Virudhunagar district is 
shown in figure 5. 

 

2.3 Grantha 
The development of the Grantha script in Tamil Nadu may be divided into four periods. The archaic 

and ornamental, the transitional, the medieval, and the modern. Archaic and ornamental variety 
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commonly known as Pallava Grantha. Mahendravarman's Tiruchirappalli rock-cut cave and other cave 
temple inscriptions, Narasimhan's Mamallapuram, Kanchi Kailasanatha and Saluvankuppam temple 
inscriptions, Mutharaiyar's Senthalai inscriptions are examples of this variety. The transitional variety of 
Grantha inscriptions roughly belongs to three centuries between the 6th century CE and the 9th century 
CE. Later Pallava's (Nandivarman's Kasakudi, Udayendram plates, etc.) and Pandyan Nedunjadaiyan's 
Anaimalai inscriptions are samples of this. The medieval variety is from about the 9th century CE to the 
12th century CE. Inscriptions of imperial Cholas of Thanjavur are examples of this. The modern variety 
belongs to the later Pandya and Vijayanagara periods. After the introduction of printing machines, many 
Sanskrit books transcribed from palm leaves were printed in Grantha script[12], [37].  Figure 6. Shows 
inscription in grantha script, Mutharaiyar Chiefs, 9th century CE, Sendalai, Thanjavur district. Figure 7. 
depicts Mahendravarman, Pallava king, in the stone inscription which is in grantha script, dated about 7th 
century CE, Tiruchirappalli. 

 

 
 

     Figure 4. Sendan Maran’s Irrigation 
Inscription in Vattezhuthu. 

      (Source courtesy Department of Archaeology) 

Figure 5. Donative Inscription in 
Vattezhuthu.   

   (Source courtesy Department of Archaeology) 
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Figure 6. Inscription in Grantha Script, 
Thanjavur. 

(Source courtesy Department of Archaeology) 

Figure 7. Inscription in Grantha Script, 
Tiruchirappalli. 

(Source courtesy Department of Archaeology) 
 
3. CHALLENGES IN EXTRACTING CHARACTERS FROM STONE INSCRIPTION IMAGES 
 The character extraction from the camera-captured stone inscriptions is difficult due to various factors 
like light illumination, similar background, and foreground, eroded stones, and lack of text shape, size, and 
noise. Other than the technical issues in handling images there are more challenges in extracting characters 
from the images because the image contains characters from ancient Tamil scripts. The variations in the 
character formation over the evolution of Tamil Script are a major impact on recognition. Text line boundaries 
are muddled as the interline spacing becomes narrow due to the crowded writing style. Characters overlap 
making them difficult to separate. From the 11th century CE (urban Palaeography) the writing of the Tamil 
script had a standard pattern so, it was easy to classify the characters with reference to modern Tamil script 
and there will be a good recognition rate. But the 6th century CE to 10th century CE (rural Palaeography) has 
different writing styles and for most of the stone inscriptions, the ground truth is not found, so it’s difficult to 
understand the characters without epigraphist guidance.  
 
4. FRAMEWORK FOR CHARACTER RECOGNITION 

The essential processes in processing any image are image acquisition, image enhancement, 
segmentation, and feature extraction. The classification is based on the extracted features, and the character is 
recognized. The accuracy of the recognition depends on training the model with the proper classification by 
understanding the unique patterns of the characters. In this paper, we mainly concentrate on various recognition 
models. So, a detailed discussion of feature extraction and classification models is done.  

 

4.1. Feature extraction models 

Feature extraction is used in the approach for dimensionality reduction. It is possible to handle 
groupings of raw data. By selecting and grouping variables into features, it is possible to extract the best 
feature from data sets. It is helpful whenever it's needed to remove resources without losing important data 
and to reduce the amount of duplicated data in the data set. It provides the pertinent shape information 
found in a pattern. It can facilitate effective classification methods. It has been transformed into a 
representation of a feature vector map if its data sets are very dimensional. This stage can aid in increasing 
the recognition rate[26].                                

                                 Table 1. Feature extraction methods 

S.no Title of Research  Feature Extraction methods  

1 A hybrid group search optimization: firefly 
algorithm-based big data framework for ancient 
script recognition- Soft Computing – 
Springer[31] 2020. 

Hough Transformation is used for 
detecting straight lines, circles, and 
ellipses. Group Search Optimization-
Firefly- is for feature selection 

2 Soft computing approaches for character 
credential and word prophecy analysis with 
stone encryptions- Soft Computing, Springer 
[33] 2020. 
 

Zoning feature- to extract the 
geometric features of the images, 
HOG feature- is to determine the 
object, Zernike feature- Zernike 
feature distinctively describes 
functions on the entity disk and 
analyzes the shape of the object, 
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3 Pattern Matching Model for Recognition of 
Stone Inscription Characters- The Computer 
Journal. [11] 2021. 

Speeded-Up Robust Feature-it has 
three main stages Feature Point 
Detection, Confined Region 
Description, and Feature Matching.  

4 Repossession and recognition system: 
transliteration of antique Tamil Brahmi 
typescript- Current Science. [25] 2021. 

Zernike moment- distinctively 
describes functions on the entity disk 
and analyzes the shape of the object 
and zoning feature- to extract the 
geometric features of the images 

5 A novel nearest interest point classifier 
for offline Tamil handwritten character 
recognition- Pattern Analysis and Applications, 
Springer. [24] 2020. 
 

Taking the Nearest Interest point 
from Speeded-Up Robust Feature-it 
has three main stages Feature Point 
Detection, Confined Region 
Description, and Feature Matching. 

6 An NN-based analytic approach to symbol level 
recognition for degraded Bengali printed 
documents, springer. [8] 2020.  
 

Image attributes include things like 
circles, lines, textures, and contour 
shapes. Before designing a feature 
extraction network, the features that 
need to be extracted should be 
determined. The training phase of 
CNN offers automated feature 
extraction. There are several 
convolutional layers and pooling 
layer pairings in the feature 
extraction network. 

4.2. Recognition Models 

The analysis process ends with this step, which involves predicting the target classes. A target, label, 
or category is the name given to the group. Supervised learning is used when the recognition is based on 
the labeled class. In doing so, the algorithm practices each image individually and picks up certain 
techniques. It begins doing the recognition by the learned technique. Unsupervised learning is used when 
it is unknown what the labels are. It uses a grouping method to learn on its own. This will allow it to 
identify the character. Reinforcement learning operates by evaluating prior experience and generating 
independent judgments in light of collected facts. Additionally, it's a trial-and-error procedure. 

 
Table 2. Recognition Models 

S.no Title of Research  Recognition models  

1 A hybrid group search optimization: firefly 
algorithm-based big data framework for ancient 
script recognition- Soft Computing – 
Springer[31] 2020. 

Artificial Neural Network (ANN),  
in classification tasks, has the 
capability of handling documents 
with high-dimensional features and 
documents with noisy and 
contradictory data. 

2 Soft computing approaches for character 
credential and word prophecy analysis with 
stone encryptions- Soft Computing, Springer 
[33] 2020. 

SVM classification algorithm to 
maximize class margin and minimize 
error. convolutional neural networks 
(CNNs) and ImageNet architecture 
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 to recognize the character after 
image classification. It is a powerful 
deep-learning algorithm that operates 
explicitly on images and is also used 
to decrease the error rate and 
accurately identify the data. 

3 Pattern Matching Model for Recognition of 
Stone Inscription Characters- The Computer 
Journal. [11] 2021. 

BoG- code word model for each 
character to reduce the complexity, 
and using similarity matching 
recognition is done. 
 

4 Repossession and recognition system: 
transliteration of antique Tamil Brahmi 
typescript- Current Science. [25] 2021. 

Neural Network is a machine 
learning tool with a gradient descent 
method for recognizing ancient 
characters. 

5 A novel nearest interest point classifier 
for offline Tamil handwritten character 
recognition- Pattern Analysis and Applications, 
Springer. [24] 2020. 

The nearest Interest Point Classifier 
is working based on similarity 
matching code. 

6 An NN-based analytic approach to symbol level 
recognition for degraded Bengali printed 
documents, springer. [8] 2020.  
 

LSTM neural network is a special 
kind of RNN (Recurrent Neural 
Network) that is capable of 
remembering information for a long 
period and eliminating long-term 
dependence problems. 

 

5. CONCLUSION  
 A trustworthy source of knowledge about ancient India is stone inscriptions. Separating the foreground 
pixels from the background stone images, perspective distortion, different light illumination, the same type of 
background/foreground, eroded stones, lack of shape and size of the text, and the inscriber's poor writing ability 
are challenges in extracting the characters from the stone inscription. It is quite challenging to categorize the 
ancient Tamil characters because they share a pattern with other characters. Therefore, researchers must 
comprehend character patterns and classify them appropriately in order to train the model. Correct character 
classification is necessary for improved recognition. Various challenges in the character extraction of character 
from the stone inscription images. These analyses will provide insight into the way the language changed 
through time and a solid foundation for the model to best recognize the characters. 
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  ABSTRACT  
 

 இ±பÚெதாåறாÝ ¿äறாÙ© �å�லÔக உலகாக உ±மாäறÝ 
அைடÛ«ãள«. ம±Ú«வÝ, ெபா��யà, �×ஞானÝ ேபாåற «ைறகைளÜ 
ேபாåேற கà�Ú«ைற�³Ý  ெதா�à¬ØபÚ�å பயåபா© �¤Û«ãள«.  
ெகா�Ø-19 ெதாä²ேநாÞÜ பரவà ¹ழ�à வ¤Üபைறகã �å�யà 
வ¤Üபைறகளாக மா�ன. கäறà கä�Úத�à ®«Ü®« அª¤¯ைறக´Ý 
ெதா�à¬ØபÕக´Ý ®கÚெதாடÕxன. அதன}Üபைட�à வ¤ÜபைறÔ¤ã 
®¤Ûத ெதா�à¬ØபÛதாå �å�லÔகÜ ®�ß அைற (Digital Escape Room). 

“பzÚதவÔ¤ �ைன உÙணÔ ெகா©Üபைத�ட, �å �}ÔகÔ 
கä²Ôெகா©Üபேத zறÛத«” எåÝ பழெமா�ைய ெமÞÜ�Ô¤Ý வைக�à 
‘�å�லÔகÜ ®�ß அைற’ நடவ}Ôைக கäறà கä�Úத�à பயåப©xற«. 
மாணவßகைள எÜப}? எåற �னா�ä¤ �ைடகாணÚ ¾Ù©வேதா© 
அவßகேள ¦யமாக ¯åேன�Ö ெசå² zÔகàக´Ôகான �ß�ைனÔ காண 
ஊÔ¤�Ôxற«. ¦யகäறà, அபவவ�Ô கäறà, ·}Ôகäறà ேபாåறைவ 
�கழ இÝ�å�லÔகÜ ®�ß அைற வ�ேகா³xற«. ேம³Ý, ஈ©பா©�Ôக 
மxâÉØ©Ý கäற³Ô¤Ý அ}ÚதளÝ அைமÔxற«.          

�å�லÔகÜ ®�ß அைற மாணவßக�டÝ பைடÜபாäறà, �ரÖசைனÔ¤Ú 
�ß¶ காªதà, ெதாடßபாäறà �றå ேபாåறவä²Ô¤Ý உத� ெசÞxற«. 
மாணவßகைள �ைளயாØ©க�à ஆßவÚ«டå ஈ©படÖ ெசÞவ«டå 
zÛ�Ú«Ö ெசயலாäற¶Ý உத� ெசÞxற«. ஆz�யßகã எÛதÜ பாடÚைத°Ý 
இதå ÂலÝ ஒ±ÕxைணÚ«Ô கä�Ôக இய³Ý. மாணவßகã எÕ¤ ெசàல 
ேவÙ©Ý?  எைதÜ ப}Ôக ேவÙ©Ý? எåபைத ஆz�யß வ�காØடாம³Ý 
அ�¶²Úதாம³Ý ®�ß �ைல�à கÙட�Û« �மßசன ேநாÔx³Ý தßÔக 
��யாக¶Ý zÛ�Ú«Ú �ß¶கான இ« வ�யைமÔxற«. �ைளயாØ© வ�Ô 
கäறà இதå zறÜபÝசமா¤Ý. ேம³Ý ஆz�யßகã தÕகã வ¤Ü®க�å 
தர�ைலÔேகäறவா² இதைனÖ ெசாÛதமாக¶Ý வ}வைமÔக ¯}°Ý. 

மாணவßகã ஒáெவா± ®�ைர°Ý ÁØைடÚ �றÛ« �ைடகாÙபß. இதைனÚ 
த��ைல�ேலா, ¤µ�ைல�ேலா ெசயäப©Úத இய³Ý. ·¤ã 
பட�àைலகã (Google slides), ·¤ã ப}வÝ (Google form) ேபாåற இலவச 
இைணய வளÕகைளÔெகாÙ© இதைனÖ ெசயäப©ÚதலாÝ. ேம³Ý, ஒ� 
ஒ�Üப¤�கைள இைணÚ«Ý �ைடகாண¶Ý ம�Ü�© ெசÞய¶Ý 
‘�å�லÔகÜ ®�ß அைற’ நடவ}Ôைக உத¶xற«.    

மாணவßகã ®�ß அைறÔ¤ã ¬ைழÛத¶டå ஒ± ®�±Ô¤ �ைட கÙட 
�åனேர ÁØ©Ú �றÔxற«. �åனß, அ©Úத ÁØைடÚ �றÔக 
¯யäzÔxறாßகã. ச�யான �ைடையÔ கÙட�Ûத �åனß, அÜÁØ©Ý 
�றÔxற«. இáவா² அவßகã ஒáெவா± ÁØைட°Ý �றÛ« இ²��à ®�ß 
அைற��±Û« தÜ�Ú« ெவä� இலÔைக எØ©xåறனß. இÛநடவ}Ôைககã 
யா¶Ý ேகØடà, ேப¦தà, வாzÚதà, எµ«தà ஆxய அ}ÜபைடÚ 
�றåகேளா© ஒ±ÕxைணÚ«Ö ெசயäப©ÚதÜப©xåறன. இÜ®�ß அைற 
நடவ}Ôைக�à மாணவßக´Ô¤ உத�Ô¤�Ü®க´Ý ஆz�யßக�å 
வ�காØ©த³Ý வழÕகÜப©வதாà மாணவßகã ெவä� இலÔைக எ��à 
எØ©xåறனß. ெமாÚதÚ�à �å�லÔகÜ ®�ß அைற (Digital Escape Room) 
மxâÉØ©Ý கäற³Ô¤ வ³ேகா³xற« எåப« உÙைம. 

Keywords: 

A மகி�»y�� க�ற� 

B மி}ன�லtக~ ©திƫ அைற 

C ©திƫ அைற 

D மி}ன�லtக~ ©திƫ 

E மி}வழிt க�ற� 

 

Corresponding Author: 

¯ைனவß ராமå �மலå,  
ஆzயெமா�கã மä²Ý பÙபா©கã ,  
ேதzயÔ கà�Ô கழகÝ 
நåயாÕ ெதா�à¬ØபÜ பàகைலÔ கழகÝ, zÕகÜÁß.   
Email: raman.vimalan@nie.edu.sg  



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 119 - 123 

120

1. ¯åைர 

இ±பÚெதாåறாÝ ¿äறாÙ© �å�லÔக உலகாக உ±மாäறÝ அைடÛ«ãள«. ம±Ú«வÝ, 
ெபா��யà, �×ஞானÝ ேபாåற «ைறகைளÜ ேபாåேற கà�Ú«ைற�³Ý  ெதா�à¬ØபÚ�å பயåபா© 
�¤Û«ãள«. உலைகÜ ®ரØ}ÜேபாØட ெகா�Ø-19 ெதாä²ேநாÞÜ பரவà ¹ழ�à வ¤Üபைறகã 
�å�யà வ¤Üபைறகளாக மாäறÝ கÙடன. கäறà கä�Úத�à ®«Ü®« அª¤¯ைறக´Ý 
ெதா�à¬ØபÕக´Ý ®கÚெதாடÕxன. ஜூÝ, ·¤ã �Ø ேபாåற ெமÞ�கß தளÕகã வ¤ÜபைறÔ கäறà 
தைடெபறா வÙணÝ கà�ையÖ சாÚ�யமாÔxன. மாணவß கäறà தளÕக´Ý �å�யà வ��லான கäறà 
வளÕக´Ý மாணவßகைளÔ கäற�à ஈ©ப©Ú�ன. ‘�å�லÔகÜ ®�ß அைறÚ’ (Digital Escape Room) 
ெதா�à¬Øப¯Ý வ¤ÜபைறÔ¤ã ®¤Û« மாணவßகைள ெவ¤வாகÔ கவßÛத«. இÝ�å�லÔகÜ ®�ß 
அைறÚ ெதா�à¬ØபÚைதÜ பä�°Ý அ« மxâÉØ©Ý கäற³Ô¤ �Ú�©Ý வ�வைககைளÜ பä�°Ý 
இÔகØ©ைர �ளÔ¤xற«.  
 
2. �å�லÔகÜ ®�ß அைற  

�å�லÔகÜ ®�ß அைற எåப« ெதாடÔகÚ�à, ஒ± ெபாµ«ேபாÔ¤ வ}வமாகÚ 
ெதாடÕகÜபØட«. இ«, “ஒ± �ைளயாØைட �ைளயா©வதäகாகÜ ÁØடÜபØ}±Ô¤Ý ஒ± �åஅைற. 
இáவைற�à ஓß இலÔைக அைடவதä¤Ô ¤�Ü�Øட ேநரÚ�ä¤ã ெதாடßÖzயான ®�ßகைளÚ �ßÔக 
ேவÙ©Ý. அதாவ«, அைறையÚ �றÜபதäகான சா�ையÔ கÙட�ய ேவÙ©Ý. ேம³Ý, ®�ß அைற��±Û« 
ெவ�ேய²Ý வ�ையÔ கÙ©�}Ôக ேநரÚைத°Ý ®�ßக´Ôகான «Ü®கைள°Ý ச�வரÜ ®�Û« ெகாãள 
ேவÙ©Ý" (Oxford Languages and Google). இதன}Üபைட�à, �ைளயாØ©, ேவ}Ôைக ேபாåற 
ஆßவÂØ©Ý அÝசÕகã �ைறÛததாக �å�லÔகÜ ®�ß அைற அைம°Ý. �ைளயாØைட ைமய�Ø© 
உ±வாÔகÜபØட ெபாµ«ேபாÔ¤ அÝசÝ �ைறÛத ®�ß அைற �ைளயாØ©கã �åனß, ¤µÜபÙைப 
வளßÔ¤Ý �ைல�à ப�äzÜ பØடைறகளாக நடÚ«Ý �ைலÔ¤ வளß¯கÝ கÙடன. இåைறய 
கà�Ö¹ழ�à வளÂØ©Ý நடவ}Ôைககளாக¶Ý கäறà கä�Úத³Ô¤ உத¶Ý நடவ}Ôைகயாக¶Ý 
இÝ�å�லÔகÜ ®�ß அைறÚ ெதா�à¬ØபÝ பயåப©ÚதÜபØ© வ±xåற«.   

 
“பzÚதவÔ¤ �ைன உÙணÔ ெகா©Üபைத�ட, �å �}ÔகÔ கä²Ôெகா©Üபேத zறÛத«” 

எåÝ பழெமா�ைய ெமÞÜ�Ô¤Ý வைக�à ‘�å�லÔகÜ ®�ß அைற’ நடவ}Ôைக கäறà கä�Úத�à 
இடÝெப²xற«. �å�லÔகÜ ®�ß அைறகைள "இைணயவ�Ú தÜ�Ô¤Ý அைறகã" அàல« "ெமÞ�கß 
தÜ�Ô¤Ý அைறகã" எå²Ý அைழÔxåறனß. இÜ®�ß அைறகã ‘®ைதயà ேவØைட’, ‘®�ரÕகÝ’ ேபாå² 
�ைளயாØ© அ}Üபைட�à அைமவன. இைவ மாணவßக´Ô¤Ü பாரÝப�ய வ¤ÜபைறÔ கä�Úதà 
¯ைறகைளÔ காØ}³Ý சä² மா²பØ© அைமxåறன. (Lesley Speller, 2022) ஆz�யß கä�Ô¤Ý அàல« 
மாணவß கä¤Ý பாடÜெபா±ைள ஆßவ¯Ý ஈ©பா©Ý �Ôக வைக�à �å�யà வ��à வழÕ¤xåறன.  
 

மாணவßக´Ô¤ ஒ± ®�ய பாடÚைதÔ கä�Üபதäேகா அàல« கä�Úத பாடÜெபா±ைள ம�Ü�© 
ெசÞவதäேகா உத¶Ý ஒ± zறÛத வ�யாக இைவ கà�யாளßகளாà ஏä²ÔெகாãளÜபØ©ãளன. ெமÞ�கß 
வ��à ெசயäப©ÚதÜப©Ý இÝ�å�லÔகÜ ®�ß அைற ஜூÝ மä²Ý �ற கäறà தளÕக�å வ�யாக 
நடÚதÜப©Ý ஒ± கäறà ெசயàபாடாக¶Ý அைமxற«.  
 
3. ேநாÔக¯Ý ெசயàபா©Ý 

�å�லÔகÜ ®�ß அைற நடவ}Ôைக�å ¯தåைம ேநாÔகÝ ‘®�ß அைற��±Û« தÜ�Úதà’ 
எåற ¯தåைமÔ ¤�ÔேகாைளÔ ெகாÙ©ãள«. (Aaron Hallaway, 2015) �ைளயாØடாளßகã தÕக´Ô¤ 
�ßண�ÔகÜபØட கால எàைலÔ¤ã ®�ß அைறÔ¤ã இடÝெபä²ãள ®�ßகைள°Ý சவாàகைள°Ý 
எ�ßெகாÙ©, zÛ�Ú«Ö ெசயலாä� ெவä� இலÔைக எØ©வைத இ�à இடÝெப²Ý நடவ}Ôைககã 
�ßமா�Ôxåறன. ேம³Ý ¦யகäறà, உட�ைணÛ« கäறà ேபாåற கäறà ெசயàபா©கைள 
�கâÚ«வதä¤Ý வாÞÜப�Ôxற«. �ைளயாØ©வ�Ô கäறà அª¤¯ைற�å வா�லாகÔ கäறà இலÔைக 
எÞ«வைத°Ý இÝ�å�லÔகÜ ®�ß அைற ேநாÔகமாகÔ ெகாÙ©ãள«.   
 
4. கäறà கä�Úதà வளÝ  

�å�லÔகÜ ®�ß அைற கäறà கä�Úத³Ô¤ உத¶Ý ெமÞ�கß கäறà வளமா¤Ý. மாணவßகைள 
எÜப}? எåற �னா�ä¤ �ைடகாணÚ ¾Ù©வேதா© அவßகேள ¦யமாக ¯åேன�Ö ெசå² 
zÔகàக´Ôகான �ß�ைனÔ காண¶Ý ஊÔ¤�Ôxற«. மாணவßகைள வØடÚ�ä¤ ெவ�ேய (Thinking 
outside the box) zÛ�ÔகÚ ¾Ù} ¦யகäறà, அபவவ�Ô கäறà, ·}Ôகäறà ேபாåற கäறà ெசயàபா©கã 
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�கழ¶Ý இÝ�å�லÔகÜ ®�ß அைற வ�ேகா³xற«. ேம³Ý, ஈ©பா©�Ôக கäற³Ô¤Ý அபவவ�Ô 
கäற³Ô¤Ý வ�யைமÚ« மxâÉØ©Ý கäறைல உ²�Üப©Ú�Ô கäறைல இ�தாÔ¤xற«.  
       

�å�லÔகÜ ®�ß அைற�à இடÝெப²Ý நடவ}Ôைககã, மாணவßக�டÝ பைடÜபாäறà, 
�ரÖசைனÔ¤Ú �ß¶ காªதà, ெதாடßபாäறà �றå ேபாåற �றå வளßÖzக´Ô¤ உத�®�xåறன. 
மாணவßகைள �ைளயாØ©க�à ஆßவÚ«டå ஈ©படÖ ெசÞவ«டå zÛ�Ú«Ö ெசயலாäற¶Ý ¾Ù©xற«. 
பாலß பã� மாணவßகã ¯தà உயßவ¤Ü®க�à ப�³Ý மாணவßகã வைர இÜ®�ß அைற 
நடவ}Ôைகக�à ஈ©பØ©Ô கäறà இலÔைக அைடxறாßகã. மxâÉØ©Ý �ைல�à அைம°Ý ®�ß 
நடவ}Ôைககã ÂலÝ ஈ©பா©�Ôக கäறைல மாணவßக�டÝ வளßÔக ¯}xற«. இÛநடவ}Ôைக 
�ைளயாØ© �ைல�à அைமவதாà «}Ü®டå கä¤Ý ¹ழà உ±வாxற«. ஆz�யßகã மாணவßக´Ô¤ 
வ�காØடாமà, அவßக´Ô¤ ஊÔகÝ ெகா©Ú« ¯யäz ெசÞ°மா² ·²Ý வ�காØ©நßகளாகÖ 
ெசயàப©வதாà ¯யå² தவ�Ô கä¤Ý அª¤¯ைற�à மாணவßக�å கäறà ேமÝப©xற«.  
  

ஆz�யßகã, மாணவßக´Ô¤Ô கä�Ôக �±Ý®Ý எÛதÜ பாடÚைத°Ý இÝ�å�லÔகÜ ®�ß அைற 
ÂலÝ ஒ±ÕxைணÚ«Ô கä�Ôக ¯}xற«. தாÞெமா�Ü பாடÚ�à இடÝெப²Ý கØ©ைர, க±Úத�தà, 
இலÔகணÝ சாßÛத ெமா�Üப�äzகã ேபாåற பாடÜப¤�கைள இÜ®�ß அைறகã ÂலÝ ச�Ü�å�Ô கäக 
இய³xற«. ேம³Ý, மாணவßகã எÕ¤Ö ெசàல ேவÙ©Ý?  எைதÜ ப}Ôக ேவÙ©Ý? எåபைத ஆz�யß 
வ�காØடாம³Ý அ�¶²Úதாம³Ý ¦யகäற�à ஈ©பØ©, �மßசன ேநாÔx³Ý தßÔக ��யாக¶Ý zÛ�Ú«Ú 
�ß¶காண வ�யைமÔxற«. �ைளயாØ© வ�Ô கäறைலÖ zறÜபÝசமாகÔெகாÙட இÛநடவ}Ôைகைய 
ஆz�யßகã தÕகã வ¤Ü®க�å தர�ைலÔேகäறவா² ெசாÛதமாக வ}வைமÚ«Ô கäறà கä�Úதைல 
ஆழ¯ைடயதாக¶Ý �±Üப¯ைடயதாக¶Ý ஆÔக உத¶xற«.  
 
5. ®�ß அைற உ±வாÔகÝ 

ஆz�யßகã, �å�லÔகÜ ®�ß அைறைய உ±வாÔ¤வதä¤ ஒ±zல ப}�ைலகைளÜ �åபäற 
ேவÙ©Ý. அáவைக�à ஒ±zல ¯åேனäபா©கைள ஆz�யßகã ேமäெகாãள ேவÙ©Ý. வ¤Ü�å 
தர�ைலைய அ�Û« அதäேகäற வÙணÝ �å�லÔகÜ ®�ß அைற நடவ}Ôைககைள உ±வாÔகÚ 
�Øட�©தà அவzயÝ. �åனß, கä�ÔகÜ ®¤Ý பாடÚைத°Ý அதைனெயாØ}ய க±Üெபா±ைள°Ý 
(Theme) ெத�¶ெசÞ«ெகாãள ேவÙ©Ý. �å, ®�ß அைறÔகான தைலÜைப°Ý அதå உãளடÔகÚைத°Ý 
�ßமானÝ ெசÞ«ெகாãள ேவÙ©Ý. அதå �ற¤, மாணவßக�å ஆßவÚைதÚ ¾Ù©Ý நடவ}Ôைககைள°Ý 
அவäைறÚ தயா�Ôக உத¶Ý ®�ß அைற அைமÜைப°Ý �Øட�Ø© உ±வாÔxÔெகாãள ேவÙ©Ý. (Lesley 
Speller, 2022).   
 

�å�லÔகÜ ®�ß அைறைய அைமÔ¤Ýேபா«, மாணவßகã �±ÝபÔ·}யதாக¶Ý அவßகைள 
ஈßÔகÔ·}யதாக¶Ý இ±Üப« அவzயÝ. �åனß, மாணவßகã ®�ß அைற�à இடÝெபற¶ãள சவாàகã 
அàல« ®�ßக´Ôகான தடயÕகைளÔ கÙட�°Ý வ�கைளÚ �ßமா�Ú«ÔெகாÙ©, ®�ßகã மä²Ý 
�ைளயாØ©கைள உãளடÔxய ®�ß அைறைய வ}வைமÔக ேவÙ©Ý. இáவா² வ}வைமÔ¤Ýேபா« 
மாணவßக�å அபவ �ைலÔ¤ ஏäறவா² வ}வைமÜப« அவzயÝ. ேம³Ý, ஒáெவா± சவா³Ý, 
மாணவ�å ெகாã�றåகைளÖ ேசா�Ô¤Ý வைக�à அைமய ேவÙ©Ý. எ©Ú«ÔகாØடாக, பாலß பã� 
மாணவßக´Ô¤, படÕகைளÜ ®�ß அைறக�à தரலாÝ. படÕகைளேயா ெபா±Øகைளேயா 
வ�ைசÜப©Ú«தà ேபாåற எ�ய ப~கைள வழÕகலாÝ. வாzÜ�à �åதÕxய �ைல�à இ±Ô¤Ý 
மாணவßக´Ô¤, எµÚ«வ�Ü ேபÖ¦ண�Ú ெதா�à¬ØபÚைதÜ பயåப©Ú�Ü ®�ßகைள வழÕகலாÝ. 
 

ஆரÝப �ைல�à ஒ± ®�ß அைற�à ெதாடÕxÜ ப}Üப}யாக இரÙ© ¯தà ஐÛ« வைர�லான 
®�ß அைறகைள உ±வாÔxÔ கäறà கä�Úதைல வ�நடÚத ேவÙ©Ý. அேத ேவைள�à சவாைல°Ý 
க}னÜப©Ú«வ« அவzயÝ. ¤µ�ைல�à ெதாடÕxய ப~ையÚ த��ைல�à ெசÞ°Ý வைக�à 
மாணவßகைளÚ தயாßÜப©Ú«வ« கäறைல ஆழÜப©Ú«வேதா© ¦யகäற³Ô¤Ý வ�வ¤Ô¤Ý. 
மாணவßக�å கவனÚைத ஈßÔ¤Ý வைக�லைமÛத படÕகã, காெணா�கã, ®�ßகã ேபாåறவäைற 
இÜ®�ß அைறÔ¤ã உØ®¤Ú� பாடÜெபா±ைள ஆßவÂØ©Ý வைக�à அைமÚ«Ôெகாãவ« 
மாணவßக�å ஈ©பாØைட �¤�Ô¤Ý. இவäைறÔ ·¤ã ஒ�Üபட�àைலக�ேலா (Google Slides) அàல« 
·¤ã ப}வÚ�å (Google Forms) «ைணெகாÙேடா உ±வாÔக ேவÙ©Ý. �ைறவாக, மாணவßகã 
ஒáெவா± ®�ß அைறையÜ பயåப©Ú«வதäகான காலஅளைவ �ßணயÝ ெசÞ« ®�ß அைற�å 
ெசயàபாØைட உ²� ெசÞய ேவÙ©Ý. ஒ± ®�±Ô¤ ஐÛ« ��டÕகã ¯தà ப�ைனÛ« ��டÕகã வைர 
கால �ßணயÝ ெசÞ« ெகாãவ« அவzயÝ.  
 
 
 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 119 - 123 

122

6. ெசயàபா©Ý வ�¯ைறக´Ý 

ஆz�யßகã, மாணவßக�å கவனÚைத ஈßÔ¤Ý ®�ß அைறகைள உ±வாÔx அதைனÖ ெசயàபாØ© 
�ைலÔ¤Ô ெகாÙ©வÛத �åனß, இÝ�å�லÔகÜ ®�ß அைற நடவ}ÔைகையÔ ·¤ã வ¤Üபைற�ேலா 
(Google Classroom) மாணவß கäறà தளÚ�ேலா (Student Learning Space) ப�ேவäறÝ ெசÞய ேவÙ©Ý. 
அதå�ற¤, மாணவßக´Ô¤ ப~ அம�ைய வழÕxÜ ®�ß அைற �ைளயாØ}à ஈ©ப©Úத ேவÙ©Ý. 
இதைன �ைர¶Ú தகவà ¤��ØைடÜ (QR Code) பயåப©Ú�°Ý மாணவßக´டå பxßÛ«ெகாãளலாÝ.  
 

�å�லÔகÜ ®�ß அைறÔ¤ã உã¬ைழ°Ý மாணவßகã, அáவைற�à இடÝெபä²ãள 
ஒáெவா± ®�±Ôகான ÁØைட°Ý �றÛ« �ைடகாண ¯யàவß. அவßகã ®�ß அைறÔ¤ã ¬ைழÛத¶டå 
ஒ± ®�ைரÚ �ßÔக ¯äப©வß. அவßக�å �ைட ச�யாக இ±Ûதாà, ÁØ©Ú �றÔxற«. அவßகã அÜ®�ß 
அைற��±Û« தÜ�Ôxறாßகã. இàைலெய�à, அவßகã �Ù©Ý ®�±Ô¤Ö ெசå² அÕ¤ 
இடÝெபä²ãள உத�Ô¤�Ü®கைளÜ பயåப©Ú� ெவä� இலÔைக எÞ«xåறனß. �åனß, அ©Úத 
ÁØைடÚ �றÔ¤Ý ¯யäz�à இறÕ¤வß. அÕ¤ இடÝெபä²ãள ®�±Ôகான ச�யான �ைடையÔ 
கÙட�Ûத �åனß, அÜÁØ©Ý �றÔxற«. இáவா² அவßகã ஒáெவா± ÁØைட°Ý �றÛ« இ²��à ®�ß 
அைற��±Û« தÜ�Ú« ெவä� இலÔைக அைடவß. இÛநடவ}ÔைகையÚ த��ைல�ேலா, ¤µ�ைல�ேலா 
ெசயäப©Úத இய³Ý. ·¤ã பட�àைலகã (Google slides), ·¤ã ப}வÝ (Google form) ேபாåற இலவச 
இைணய வளÕகைளÔெகாÙ© இதைனÖ ெசயäப©Úத ¯}xற«. ேம³Ý, ஒ� ஒ�Üப¤�கைள இைணÚ«Ý 
மா²பØட தளÕக�à கä¤Ý வாÞÜ�ைன வழÕக ¯}xற«. மாணவßகã zÛ�Ú«Ö ெசயலாäற¶Ý 
zÔக³Ô¤Ú �ß¶காண¶Ý கä�Úதைல ஆz�யßகã ம�Ü�© ெசÞய¶Ý இÝ�å�லÔகÜ ®�ß அைற 
நடவ}Ôைக ெப±Û«ைண ®�xற«.    
 

இÛநடவ}Ôைககã யா¶Ý ேகØடà, ேப¦தà, வாzÚதà, எµ«தà ஆxய அ}ÜபைடÚ �றåகேளா© 
ஒ±ÕxைணÚ«Ö ெசயäப©ÚதÜப©xåறன. இÜ®�ß அைற நடவ}Ôைக�à மாணவßக´Ô¤ 
உத�Ô¤�Ü®க´Ý ஆz�யßக�å வ�காØ©த³Ý வழÕகÜப©வதாà அவä�å «ைணெகாÙ© 
மாணவßகã ெவä� இலÔைக எ��à எØ©xåறனß. ெமாÚதÚ�à �å�லÔகÜ ®�ß அைற (Digital Escape 
Room) மxâÉØ©Ý கäற³Ô¤ வ�ேகா³xற« எåப« உÙைம. 
 
7. �ãேநாÔ¤தà 

�å�லÔகÜ ®�ß அைற நடவ}ÔைகÔகான ேநரÝ ¯}Ûத«Ý, நடவ}Ôைக பä�ய 
கலÛ«ைரயாடைல அைமÚ«Ôெகாãவ« அவzயÝ. மாணவßகã ®�ß அைறகைளÚ �றÛ« ெவ�ேய� ெவä� 
ெபäறா³Ý, அ©Úத¯ைற �å�லÔகÜ ®�ß அைற நடவ}Ôைகைய ேமäெகாã´Ýேபா« �Ù©Ý 
மாணவßக�டÝ அதå ெசயà¯ைறைய �ளÔ¤வ« இå�யைமயாத«. (Christine Danhoff, 2022) 
அ«மØ©மàலாமà, ஆz�யß எைத ேமÝப©Úத ேவÙ©Ý? எÜப¤��à க}னÚதåைம இ±Ûத«? எ« 
எ�ைமயாக இ±Ûத«? எåபைத°Ý �ãேநாÔகÝ ெசÞ« அ©Úத ¯ைற �å�லÔகÜ ®�ß அைற 
உ±வாÔகÚ�åேபா«, ®�ß �ைளயாØைட ேம³Ý ஆßவÂØ©வதாக¶Ý zறÜ®ைடயதாக¶Ý 
ஆÔxÔெகாãள ேவÙ©Ý.   
 
8. �ைள¶Ý பயÝ  

�å�லÔகÜ ®�ß அைற நடவ}Ôைக�à ஈ©ப©Ý மாணவßகã ெமÞ�கß வ��à 
�ைளயாØ©க�à Ââx ஆßவÚ«டå நடவ}Ôைகக�à பÕெக©Ôxåறனß. ைபயÜப�³Ý மாணவßக´Ý 
இ�à ஆßவÚ«டå பÕேகä² ெவä� இலÔைக அைடய ¯}xற«. ேம³Ý, மாணவßக�டÝ ¤µ¶ணß¶, 
ஒÚ«ைழÜ®, zÔகàக´Ô¤Ú �ß¶, பைடÜபாÔகÝ, ®ÚதாÔகÝ ேபாåற பàேவ² �றåக´Ý வள±Ý 
வாÞÜ®ãள«. ெதா�à¬ØபÜ பயனாளßகளாக வலÝ வ±Ý இÔகால மாணவßகã, கäற�à தகவà 
ெதா�à¬ØபÚைதÜ பயåப©Ú�Ú தÕகã தகவà ெதா�à¬Øப அ�ைவ ேமÝப©Ú�Ô ெகாãள¶Ý 
¯}xற«.  
 

�å�லÔகÜ ®�ß அைறைய உ±வாÔ¤வ« மாணவßக�å ஈ©பா©�Ôக கäறைல ஊÔ¤�Ô¤Ý ஒ± 
zறÛத வ�யா¤Ý. ®�ய தைலÜைப அ�¯கÜப©Ú«வதäேகா அàல« மாணவßகã ஏäகனேவ 
கä²ÔெகாÙட பாடÜெபா±ைள ம�Ü�© ெசÞவதäேகா இÛத �å�லÔகÜ ®�ß அைற பயåப©xற«. 
¯த�à இதைன வ}வைமÔகÖ சä² ேநரெம©ÔகலாÝ. ஆனாà, நாÝ ஒ± ®�ß அைறைய வ}வைமÚ«Ö 
ெசயäப©Ú�ய¶டå அேத நைட¯ைறகைள°Ý உபகரணÕகைள°Ý மäற ®�ß அைற உ±வாÔகÚ�ä¤Ý 
பயåப©Ú�Ôெகாãள ¯}xற«. ேம³Ý, ®�ய தைலÜ®Ô¤ ஏäற வÙணÝ ®�ßகைள°Ý சவாàகைள°Ý 
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அைமÜ®¯ைறைய°Ý மாä�யைமÚ« மாணவßக´Ô¤Ü ®ÚதாÔகÚ«டå கäறà கä�Úதைல �கâÚத 
¯}xற«.   
 

இÝ�å�லÔகÜ ®�ß அைற �ைளயாØ}à ஈ©பட ஒ± த� நபß பல ேகாணÕக�à zÛ�Ôக 
ேவÙ©Ý. அவß மäறவßக´டå கலÛ«ைரயா} �ைடகைளÔ கÙ©�}Ôக ¯யàவதாà அவ±ைடய சÂகÚ 
ெதாடß®Ú �றåகã ேமÝப©xåறன. ®�ß அைறக�à இடÝெப²Ý சவாàகைளÖ சமா�Ôக ¯ய³Ýேபா« 
உணßÖzகã ேமÝபØ© ஆßவÚ«டå நடவ}Ôைக�à ஈ©ப©Ý வாÞÜ®ÔxØ©xற«. ப}Üப}யாக¶Ý 
கைதேயாØடÚ«டÝ நடவ}Ôைககã இடÝெப²வதாà, �ைளயா©Ý நப�å �ைனவாäறà �றå 
ேமÝப©xற«. ேகØடà, ேப¦தà, வாzÚதà, எµ«தà எåÝ அ}ÜபைடÚ �றåகைள ைமய�Ø© 
�ைளயாடÜப©வதாà மாணவßகã ¯µைமயான கäற�à ஆßவÚ«டå ஈ©ப©xåறனß. ேம³Ý, 
�å�லÔகÜ ®�ß �ைளயாØைட �ைற¶ ெசÞய ேவÙ©Ý எåÝ ¤�Ôேகாã இ±Üபதாà, மாணவßக�å 
ஆßவ�ைல°Ý ¯ைனÜ®Ý ·©xற«.  
 

ெமÞ�கß வ��à ெசயàப©ÚதÜப©Ý இÝ�å�லÔகÜ ®�ß அைற நடவ}Ôைக�à நåைமகã 
பல இ±Ü�Ý ஒ±zல �ைமக´Ý இ±Ôகேவ ெசÞxåறன. ெமÞ�கß வ��à ெசயäப©Ú«Ýேபா« 
மாணவßக�å �±Üப �ைலÔேகäப வ¤ÜபைறÔ¤ ெவ��à இ±Û«Ý ெசÞ°Ý வாÞÜ�±Üபதாà 
ஆz�ய�å ேநர}Üபாßைவ இàலாமà ேபாவä¤Ý மாணவßக�å கவனÔ¤ைற�ä¤Ý இடம�Ôxற«. ®�ß 
அைற�à இடÝெப²Ý பாடவளÕகைள°Ý ®�ßகைள°Ý ஒ±zல மாணவßகã ®�Û«ெகாãவ�à 
இடßÜபா© ேந�©xற«. இ« மாணவßக�டÝ ச�Üைப ஏäப©Ú«xற«. எனேவ, மாணவßகã அைனவ±Ý 
ஈ©பாØ©டå கäபதä¤ உத¶Ý பாடவளÚைத உ±வாÔ¤வ�à ஆz�யßக�å ¯யäz அ�கÝ இ±Ôக 
ேவÙ©Ý.  
 
9. ¯}¶ைர 

‘�å�லÔகÜ ®�ß அைறÚ’ (Digital Escape Room) ெதா�à¬ØபÝ கäறà கä�Úத³Ô¤ உத¶Ý 
ெமÞ�கß வ��லான கäறà வளமா¤Ý. பாரÝப�ய வ¤ÜபைறÔ கä�Úதà ¯ைறக��±Û« சä² 
மா²பØ©, பாடÜெபா±ைள ஆßவ¯Ý ேவ}Ôைக°Ý �ைளயாØ©Ý �ைறÛததாக¶Ý மாä²xற«. இதனாà 
மாணவßக�å ஈ©பா© �¤Û« கäறைல ஆழÜப©Ú«xற«. மாணவßக´Ô¤ ஒ± ®�ய பாடÚைதÔ 
கä�Üபதä¤Ý கä�Úத பாடÜெபா±ைள ம�Ü�© ெசÞவதä¤Ý இ« ஒ± zறÛத வ�யாக அைமxற«. இலவச 
இைணய வளÕகைளÔெகாÙ© உ±வாÔகÜப©Ý இÝ�å�லÔகÜ ®�ß அைற ·¤ã வ¤Üபைற, ஜூÝ, 
மாணவß கäறàதளÝ ேபாåற �ற கäறà தளÕக�å வ�யாக¶Ý நடÚதÜப©Ý ஒ± கäறà ெசயàபாடாக 
அைமxற«. ¦யகäறà, உட�ைணÛ« கäறà, �ைளயாØ©வ�Ô கäறà, அபவவ�Ô கäறà, 
¯யå²தவ�Ô கäறà ேபாåற �ைலக�à இதå ெசயàபா© அைமxற«. ேம³Ý, மாணவßக�டÝ 
பைடÜபாäறà, �ரÖசைனÔ¤Ú �ß¶ காªதà, ெதாடßபாäறà �றå ேபாåற �றå வளßÖzக´Ô¤Ý 
உத�®�xåற«. ேகØடà, ேப¦தà, வாzÚதà, எµ«தà ஆxய அ}ÜபைடÚ �றåகைள ஒ±ÕxைணÚ«Ö 
ெசயäப©ÚதÜப©வதாà மாணவßக�å ெமா�Ú�றå ேமÝபாØ}ä¤Ý வ�யைமÔxற«. மாணவßகã 
�ைளயாØ© அ}Üபைட�à சவாàகைள எ�ßெகாÙ© ெவä� இலÔைக எ��à எØ©வதாà �å�லÔகÜ 
®�ß அைற மxâÉØ©Ý கäற³Ô¤ வ�ேகா³xற« எåப« உÙைம�Ý உÙைம. 
 
 

REFERENCES  
 
1. Christine Danhoff, (2022). Using Digital Escape Rooms to Make Learning Fun, 

https://www.edutopia.org  
2. Creative Classroom, Education Resources, (October 5, 2022). WeAreTeachers Staff,  
3. Lesley Speller, (2022) Learning with Escape Rooms, University of Arkansas  
4. Aaron Hallaway, (2015), “What is a ‘Room Escape’?”.  https://geekandsundry.com/what-is-a-room-

escape/     

 



Tamil Internet Conference 2022 தமி� இைணய மாநா� 2022 
Vol. 21, Dec 2022, pp. 124 -129 
ISSN: 2313-4887      124 

  

homepage:  https://tamilinternetconference.org 

 
கÝப�àலா உண� வைலதளÚ�à பா«காÜபான மä²Ý �றைமயான 

தர¶ ப�மாäறÚ�äகான Âå² �ைல பா«காÜ®கã 
 
 

இரா.ேநசமலß1, ¯ைனவß கா.இர�Ô¤மாß2 
1¯ைனவßÜபØட ஆÞவாளß, க~Üெபா�  அ��யà «ைற, த�âÜ பàகைலÔகழகÝ, இÛ�யா 

�åன×சà:ranesamalar@gmail.com 
2ஆÞ¶ெந�யாளß, க~Üெபா� அ��யà «ைற, த�âÜ பàகைலÔகழகÝ, இÛ�யா 

�åன×சà: ravikasi2008@gmail.com 

 

  ABSTRACT  
 

 க�பய��லா உணƬ வைலதளuக� (WSNs) வைரய²tக~பyட 
ஆ�ற´ட}  சிறிய உணƬ «ைனகைளt ெகாz�¯t��. 
இ{தைகய «ைனக� க�ப� ஊடக{தி} ேதைவய�}றி 
இய�ைக �ழ�கைள    ெதƬவ�t�� திறைனt ெகாz��ளன. 
க�பய��லா உணƬ வைலதளuக� த}னாyசி ம�²� திற|த 
ெவள�ய�� உபேயாக~ப�{த~ப�கி}றன. க�பய��லா உணƬ 
வைலதள{தி�, உணƬ «ைனய�} «tகிய~ பண�யான¢ 
தரைவ உணƫ|¢ அைத ப�ேவ² வைகய�லான  �ழலி� 
அ�~பைட நிைலய{தி�� அ§~©வதா��. ேசகƬtக~பyட 
தரவ�} சƬயான த}ைமt� உ{தரவாத� அள�tக அ�~பைட 
நிைலய{தி���  ம�²� உணƬக¶t� இைடேய பா¢கா~பான 
ஊடக{ைத  அைம~ப¢ «tகிய�. ேசகƬtக~பyட தரº 
சிைத|தா�, தரº ப�~பா�வ�} «�ºக� ந�ப«�யாத 
ம�²� இ}§� ேபரழிº ேசத{தி�� வழிவ�t��. இ|தv 
சிtகைலv சமாள�tக, க�பய��லா உணƬ வைலதள{தி� 
பா¢கா~பான ம�²� திறைமயான தரº பƬமா�ற{தி�கான  
ஹா� ெச�தி அuகீகார �றிய�y� ைகெயா~ப�, ேடாtக} 
அ�~பைடய�லான அ க� கy�~பாy�ட} ��ய 
மைறt�றிய�y� மா�²த� ம�²�  கல~© �றியாtகவ�ய� 
பய}ப�{தி  ¬}² அ�t� பா¢கா~ைப இ|த ஆரா�vசி~ 
பண� «}ெமாழிகிற¢. «தலி�, உணƬ «ைனக�  ¬ல� 
உணர~ப�� தரைவ  மைறt�றிய�y� மா�²த� ¤yப{¢ட} 
��ய சமvசீƫ-வ�ைச �றியாtகவ�ய� பய}ப�{த~ப�கிற¢. 
இரzடாவதாக  ேடாtக} அ�~பைடய�லான ஹா� ெச�தி 
அuகீகார �றிய�y� ைகெயா~ப� மா�ற~பyட 
மைறt�றிய�y��காக உ¯வாtக~ப�கிற¢. ¬}றாவதாக, 

ஒ�ெவா¯ உணƬ «ைனகள�¯|¢ அ�~பைட நிைலய{தா� 
ெபற~ப�� மா�ற~பyட மைறt�றிய�y� உைரைய ம�z�� 
ஒ¯ «ைற �றியாtக மைறt�றிய�y� மா�²த� ¤yப{¢ட} 
��ய ெபா¢-வ�ைச �றியாtகவ�ய� பய}ப�{த~ப�கிற¢. 
ப�}னƫ அ�~பைட நிைலய� இ|த மா�ற~பyட 
மைறt�றிய�y� உைரைய நிƫவாகிt� அ§~©கிற¢. 
��தலாக, ேடாtக} அ�~பைடய�லான அ க� கy�~பாy� 
¤yப�, அ§~©நƫ உணƬ «ைனய�} ேடாtகைனt ெகாzட 
நிƫவாகிைய மy�ேம ெபற~பyட மைறt�றிய�y� உைரைய 
அ க அ§மதிtக பய}ப�கிற¢. ேம´�, ெபற~பyட 
மைறt�றிய�y� தகவ� பா¢கா~பானதா இ�ைலயா எ}பைத 

Keywords: 

A ¤�யாÔக�யà 

B , ¤�யாÔகÝ 

C , மைற¤�யாÔகÝ 

D , ைகெயாÜபÝ  

E அªகà கØ©Üபா©. 

 



Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 114 -119   ISSN: 2313-4887  
 

இரா.ேநசமலß1, ¯ைனவßÜபØட ஆÞவாளß, க~Üெபா�  அ��யà «ைற, த�âÜ பàகைலÔகழகÝ, இÛ�யா 

125

சƬபாƫtக ஹா� ெச�தி அuகீகார �றிய�y� ைகெயா~ப� 
பய}ப�{த~ப�கிற¢. «}ெமாழிய~பyட �றியாtகவ�ய� 
¤yப� ஒேர ேநர{தி� ரகசிய{த}ைம, அuகீகார�, அ க� 
கy�~பா� ம�²� ந}பக{த}ைம ஆகியவ�ைற 
சƬபƫகி}ற¢. «}ெமாழிய~பyட பா¢கா~© ¤yபமான¢ 
�றியாtக� ம�²� மைற�றியாtக{தி�� �ைறவான 
கணtகீy� ேநர{ைத எ�{¢tெகா�கிற¢ ம�²� ஏ�கனேவ 
உ�ள ம�ற �றியாtகம ¤yபuக¶ட} ஒ~ப���ேபா¢ 
�ைற|த ஆ�றைல~ பய}ப�{¢கிற¢ எ}பைத ேசாதைன 
«�º காy�கிற¢. 

Copyright © 2019 International Forum for Information Technology in Tamil.  
All rights reserved. 

Corresponding Author: 

இரா.ேநசமலƫ 

«ைனவƫ~பyட ஆ�வாளƫ, கண�~ெபாறி  அறிவ�ய� ¢ைற, தமி�~ ப�கைலtகழக�, 

இ|தியா 

மி}னxச�:ranesamalar@gmail.com 

 
1. அ�¯கÝ 
 
கÝப�àலா உண� வைலÜ�åனà (WSNs) எåப« ¦ய-கØடைமÔகÜபØட, உãகØடைமÜ® இàலாத கÝப�àலா  
வைலÜ�åனà ஆ¤Ý, இ« ¦ä²Ö¹ழà �ைலைமகைளÔ கÙகா~Ú« ப�¶ ெசÞxற« மä²Ý தர¶கைள ஒ± 
அ}Üபைட �ைலயÚ�à ேச�Ôxற«. இதå ¤ைறÛத �ைல, கÖzதமான அள¶ மä²Ý ம±Ú«வÝ, ஆ°தÜ பைடகã 
மä²Ý அ�க கÙகா~Ü® ேபாåற பàேவ² களÕக�à ெபா±ÛதÔ·}ய தåைம காரணமாக, பàேவ² பயåபா©க´Ô¤ 
அ�கமாக பåப©ÚதÜப©xåற«[1]. கÝப�àலா உண� வைலÜ�åனàக�à உãள அபாயகரமான அàல« அªக 
¯}யாத ப¤�க�à உண�கã  பàேவ² இடÕக�à ெபா±ÚதÜபா©xåறன[2]. உண� ̄ ைனகã, ¬ைழவா�à ̄ ைனகã, 
அ}Üபைட �ைலயÕகã மä²Ý பயனßகã அைனÚ«Ý இÛத வைலÜ�åனà ப¤�களா¤Ý. 
 
உண� ¯ைனகã வைரய²ÔகÜபØட ெசயலாÔக �றåகã மä²Ý �ைனவக அளைவÔ ெகாÙ©ãளன. இைவ தகவàகைள 
ேசக�Ú«  ¬ைழவா�à ÂலÝ ெபறÜபØட தர¶கைள  பயனßக´Ô¤ அÜ®xற«. பா«காÜபäற பாைத�à தர¶ 
வழÕகÜப©வதாà, அÕ�க�ÔகÜபடாத அªகà, ¯ைறேகடான கÙகா~Ü® மä²Ý மாä�யைமÚதà உã�Øட 
ஆபÚ«க´Ô¤ எ�ராக இைத �றÝபட பா«காÔகÜபட ேவÙ©Ý.. ¤�யாÔக�யà எåப« உண� ̄ ைனக�å தர¶ மä²Ý 
இரகzயÚதåைம, ஒ±ைமÜபா© மä²Ý ெசà³ப}யா¤Ý தåைமைய உ²� ெசÞவதäகான ஒ± சÔ�வாÞÛத 
க±�யா¤Ý[3]. ¦±Ôகமாக, ¤�யாÔக�யà எåப« பா«காÜபäற தரைவ ப}Ôக ¯}யாத பா«காÜபான தர¶க�å 
ெதா¤Üபாக மாä²வதäகான ¬ØபÕக�å ெதா¤Üபா¤Ý. தர¶ ¤�யாÔகÚ�ä¤, ¤�யாÔக�யà ெபா«வாக பா«காÜ® 
�ைசகைளÜ பயåப©Ú«xற«, இ« ¤�யாÔகÝ மä²Ý மைற¤�யாÔக ெசயàபாØ}à ெநxâ¶Úதåைமைய 
வழÕ¤xற«. ¤�யாÔக�யà வ�¯ைறகã, ெவáேவ² க~த வ�¯ைறகைள அ}ÜபைடயாகÔ ெகாÙடைவ மä²Ý 
ெவáேவ² ¬ØபÕகைளÜ பயåப©Ú«xåறன, ெபா«வாக, ெசயலாÔகÝ மä²Ý �ைனவக ெசல¶கã மä²Ý தாÔ¤தà 
எ�ßÜ® ஆxயவä�å அ}Üபைட�à ேவ²பØட ெசயà�றå இ±Ô¤Ý, இ« �க¶Ý ெபா±Úதமான வ�¯ைறகைளÚ 
ேதßÛெத©Üப« ஒ± ¯Ôxயமான வ}வைமÜ® ¯}வா¤Ý[4]. வளÔ கØ©Üபா©கã காரணமாக, கÝப�àலா உண� 
¯ைனக�å கØடைமÜ®கã பா«காÜ® அÖ¦²Úதàகளான ¦ä² zைத¶,  ஊ©±வà மä²Ý தவறான ெசÞ� 
ேபாåறவäறாà பா�ÔகÜபடÔ·}யைவ. இதå �ைளவாக, ¤�Ü�Øட கÝப�àலா உண� வைலதளÕக�å  
அÝசÕக´Ô¤ இணÕகÔ·}ய �க¶Ý பயãள பா«காÜ® ¯ைறகã வைலதளÚ�ä¤ அÜபÜப©xåறன[5]. சமÖ�ß 
¤�யாÔக�யà [6], [7] எåப« பா«காÜ® அÝசÕகைள வழÕகÔ·}ய �க¶Ý பரவலான பா«காÜ® அª¤¯ைறயா¤Ý. 
இரÙ© ¯ைனகã ஒå²டå ஒå² ெதாடß® ெகாãள �±Ý�னாà, அைவ அÚதைகய பா«காÜ® ¯ைறக�à ¤�யாÔகÝ 
மä²Ý மைற¤�யாÔக ெசயà¯ைறÔ¤ ெபா«வான �ைசையÜ பயåப©Ú«xåறன. தகவàெதாடß® பா«காÜ® மä²Ý 
அÕ�காரÚைத வழÕக ¯ைனகã இÛத சமÖ�ß �ைசைய ¯åேப ேதßÛெத©Ú« பxßÛ«ãளன. �ைச  ேமலாÙைம [8] 
எåப« பxரÜபØட சமÖ�ß �ைசகைள உ±வாÔ¤Ý ெசயà¯ைறயா¤Ý [9].  
 
பா«காÜபான தர¶ ப�மாäறÚ�äகாக, சமÖ�ß மä²Ý சமÖ�ரäற �ைச (H-SAKAT) வ�¯ைறகைள ெகாÙட பா«காÜபான 
மä²Ý �றைமயான கலÜ�ன ேடாÔகைன இÛதÚ ஆÞ¶ கØ©ைர வழÕ¤xற«. ேடாÔகå உ±வாÔகÝ, ரகzயÝ, ெபா«, 
த�ÜபØட �ைச உ±வாÔகÝ, தர¶ ¤�யாÔகÝ மä²Ý மைற¤�யாÔகÝ ஆxயைவ ̄ åெமா�யÜபØட அª¤¯ைற�à 
நாå¤ ெசயà¯ைறகளா¤Ý. வைலÜ�åன�à   உãள ஒáெவா± உண� ¯ைனÔ¤Ý, அ}Üபைட �ைலயÝ ¯த�à 
சமÖ�ß மä²Ý சமÖ�ரäற �ைசகைள உ±வாÔ¤xற«. உண� ¯ைனகã  த�ÜபØட ேடாÔகåகைள உ±வாÔ¤xற«, இ« 
உண� ¯ைன  மä²Ý தர�å ஒ±ைமÜபாØைட ச�பாßÔக ¬ைழவா�à ¯ைன பயåப©Ú«Ý. உணரÜபØட தரைவ 
¤�யாÔக (H-SAKAT) ¤�யாÔக வ�¯ைற பயåப©ÚதÜப©xற«. மைற¤�யாÔகÜபØட ெசÞ� ¬ைழவா�à 
¯ைன��±Û« அ}Üபைட �ைலயÚ�ä¤ அÜபÜப©xற«. மைற¤�யாÔகÜபØட ெசÞ� அ}Üபைட �ைலயÚதாà 
ெபறÜப©xற«, இ« (H-SAKAT) மைற¤�யாÔக ̄ ைறையÜ பயåப©Ú� மைற¤�யாÔ¤xற«. இÛத தா�å �த¯ãள ப¤� 
�åவ±மா² ஒµÕகைமÔகÜபØ©ãள«: ப¤� 2 பா«காÜபான தர¶ ப�மாäறÝ ெதாடßபான ப~கைள ம�ÜபாÞ¶ 
ெசÞxற«. ப¤� 3 சமÖ�ß மä²Ý சமÖ�ரäற ¯Ôxய தர¶ ப�மாäறÚ«டå ¯åெமா�யÜபØட கலÜ�ன ேடாÔகைன 
�ளÔ¤xற«. இ²�யாக ��¶ 4 இà வழÕகÜபØட ¯åெமா�யÜபØட அª¤¯ைற�å உ±வகÜப©Ú«தà ¯}¶ 
கØ©ைரைய ¯}Ôxற«. 
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2. ெதாடß®ைடய பைடÜ®கã 
  
 கÝப�àலா உண� வைலÜ�åனà  ¯ÔxயÚ«வÚ«டå, தர¶ பா«காÜ® மä²Ý ப�மாäறÝ எÜேபா«Ý ஒ± 
�ரÖzைன. தäேபா«, ெப±Ýபாலான ஆராÞÖz ¯யäzகã பா«காÜ® மä²Ý ப�மாäறÚைத ேமÝப©Ú«வ�à கவனÝ 
ெச³Ú«xåறன. அÜ®ந±Ô¤Ý ெப²ந±Ô¤Ý இைட�à தர¶ ஒ±ைமÜபாØைடÜ ேபªவதä¤ மைற¤�யாÔகÜபØட 
தர�å ப�மாäறÝ அவzயமா¤Ý. கÝப�àலா உண� வைலதளÚ�å வ�யாக தர¶ நக±Ý ேபா«, அைத  
அÕ�க�ÔகÜபடாத பயனßக�ட�±Û« பா«காÔகÜபட ேவÙ©Ý. கÝப�àலா உண� வைலÜ�åன�à  பா«காÜபான 
தர¶ ப�மாäறÝ ெதாடßபான zல ேவைலகைள இÛதÜ ப¤� �ளÔ¤xற«.. 
 
 மைற¤�யாÔகÜபØட தரைவ மாä²வதä¤, �æரா மä²Ý சாஹு [10] ஒ± ®�ய வ�¯ைறைய ப�Û«ைரÚதனß. 
அÜபÜப©Ý தர�å மைற¤�யாÔகÜபØட வ}வÚைதÜ ெபற, தäேபாைதய ஆßஎæஎ  மä²Ý }��ã }இஎæ 
ஆxயவä�å கலÜ�னமாÔகà பயåப©ÚதÜப©xற«. �ரகாè மä²Ý ராé®Ú[11] ேநரÚைதÖ ேச�Ô¤Ý ¬ØபÚைத 
உ±வாÔxனß, இ« ¤ைறÛதபØச க~� வளÕகைள உØெகாã´Ý ேபா« தர¶ ஒ±ைமÜபா© மä²Ý இரகzயÚைத உ²� 
ெசÞxற«.  இÛத ஆz�யß சமÖ�ரäற �ைச வ�¯ைறயான ECC (�ãவØட வைள¶ ¤�யாÔக�யà), மä²Ý சமÖ�ß �ைச 
வ�¯ைறயான AES (ேமÝபØட ¤�யாÔக தர�ைல) ஆxயவäைறÜ பயåப©Ú«xறாß. �ைச  உ±வாÔகÝ மä²Ý 
பxß¶Ô¤, ECC பயåப©ÚதÜப©xற«, ேம³Ý AES தர¶ ¤�யாÔகÝ மä²Ý மைற¤�யாÔகÚ�ä¤ பயåப©ÚதÜப©xற«.. 
 
 ¯ைன மä²Ý ¯ைன  ெதாடß®Ô¤, காz மä²Ý பலß.,[12] பா«காÜபான அÕ�காரÝ மä²Ý தர¶ ¤�யாÔகÚைத 
®«ைமயான ¯ைற�à ப�Û«ைரÔxåறனß. �ãவØட வைள¶ }{Øடà ைகெயாÜபÝ ¤�யாÔக�யà �ØடÚ�å 
உத�°டå, இÚ�Øடமான« ¯ைன மä²Ý ¯ைன ெதாடß®  வைலதளÚ�ä¤  பா«காÜைப வழÕ¤வேதா© 
மØ©மàலாமà, �ைச உ±வாÔக ேநரÝ, ஹேலா ெசÞ�க�å எÙ~Ôைகைய அள�©வதäகான ெபா±Úதமான 
வ�¯ைறைய வழÕ¤வதå ÂலÝ ¯ைனக�å �ைனவக இடÚைத°Ý ேச�Ôxற«. ேம³Ý, கÝப�àலா பா«காÜபான 
ெதாடß® ¯ைனக�å பா«காÜபான தகவàெதாடß®Ô¤ உத¶xற«, இ« ¯µ வைலதளÕக�å zறÛத மä²Ý 
�றைமயான பா«காÜ�ä¤ உத¶xற«. ஒ± அÕ�கார ெந�¯ைற�å உத�°டå, வைலதளÚ�à உãள ஆபÚ« மä²Ý 
பா«காÜ® அபாயÕக�å தåைமைய ¤ைறÔxற«.  
 

அ�ேடேப மä²Ý பலß.,[13] �வசாய வயà ப�ß கÙகா~Ü®Ôகான இைணய அ}Üபைட�லான அைமÜ�à 
தர¶ ப�மாäறÚ�äகான பா«காÜபான ேசைவ கØடைமÜைப வழÕ¤xற«. வ}வைமÜ® அளைவÜ ெபா²Ú«, இÛத 
மைற¿à அைமÜ® சமÖ�ரäற மä²Ý சமÖ�ß ¤�யாÔக�யà ¬ØபÕகைள ஒ±ÕxைணÚ« ஒ± கலÜ® அª¤¯ைறையÜ 
பயåப©Ú«xற«. வ}வைமÜ® அளைவÜ ெபா²Ú«, இÛத மைற¿à அைமÜ® சமÖ�ரäற மä²Ý சமÖ�ß ¤�யாÔக�யà 
¬ØபÕகைள ஒ±ÕxைணÚ« ஒ± கலÜ® அª¤¯ைறையÜ பயåப©Ú«xற«. 
 

ப�மாäறÚ�å ேபா« தர¶ ஒ±ைமÜபாØைட பராம�Ôக, பாேபß மä²Ý அà-அçம�[15] உணß�றå ஆäறà 
�றைமயான உண� வைலதளÚ�å ெந�¯ைற மä²Ý வாØடßமாßÔxÕ ¯ைறக�å அ}Üபைட�à இல¤ரக, 
பா«காÜபான �ßைவ வழÕ¤xåறனß. இÛத அைமÜ�à பயåப©ÚதÜப©Ý ஒேர மா��யான ¤�யாÔகÝ, உண� 
¯ைனகã ேவகமாக¶Ý �றைமயாக¶Ý அைடயாளÝ காªÝ அேத ேவைள�à, zÕÔேஹாà கÙட�தà மä²Ý 
த©Ü®Ô¤ ¤ைறÛத ஆäறைலÜ பயåப©Ú«xற«. 

 
ஜஹாå மä²Ý பலß [16], ஒ± ®�ய பல-ெசயàபாØ© பா«காÜபான தர¶ ெமாÚத ¬ØபÚைத 

ப�Û«ைரÔxåறனß,  இ« அசà தகவைல, ம�Ü®, ஒµÕ¤ மä²Ý ¹ழà பா«காÜைப ெசயàப©Ú«வதä¤ நå¤ 
வைரய²ÔகÜபØட �ைசயåகளாக மாä²xற«, எனேவ பல-ெசயàபாØ©Ú �ரØட³Ôகான கØ©மானÚ ெதா¤�கைள 
வழÕ¤xற«.  உãேள மைறÔ¤��© ஒ±ÕxைணÜ® மä²Ý இ²� ¯தà இ²� பா«காÜ® ஆxயவäைற அைடய, ஒேர 
மா��யான ¤�யாÔக ெந�¯ைறகã பயåப©ÚதÜப©xற«. 
 
3. ¯åெமா�யÜபØட ¯ைற 
 
இÛத ப¤� ¯åெமா�யÜபØட பா«காÜபான தர¶ ப�மாäறÚைத �ளÔ¤xற«. ¯åெமா�யÜபØட கÝப�àலா உண� 
வைலÜ�åனà ஆன« அ}Üபைட �ைலயÝ, ¬ைழவா�à, மä²Ý உண� ¯ைன  ஆxயவäைறÔ ெகாÙ©ãள«. 
அ}Üபைட �ைலயÝ வைல�åன�å ைமய அல¤ ஆ¤Ý. இ« �ைணயÚ�à உãள ஒáெவா± உண� ¯ைனÔ¤Ý 
�ைசகைள உ±வாÔ¤xற«. ஒáெவா± உண�  ¯ைன°Ý த�Úத� ேடாÔகåகைள உ±வாÔ¤xற«. உணரÜபØட தர¶ 
ேடாÔகåக´டå சமÖ�ß மä²Ý சமÖ�ரäற �ைசையÜ பயåப©Ú� ¤�யாÔகÝ ெசÞயÜபØ© ¬ைழவா�à ¯ைன 
வ�யாக அ}Üபைட �ைலயÚ�ä¤ அÜபÜப©xற«. ¬ைழவா�à ¯ைன உண�¯ைன   ேடாÔக�å அ}Üபைட�à 
உணரÜபØட தகவைலÖ ச�பாßÚ«, அைத அ}Üபைட �ைலயÚ�ä¤ அÜ®xற«. 
 
       
 
 
 
 
 
   
          Figure shows the flow of data in WNS 
 
ெந�¯ைற ¯åெமா�யÜபØட (H-SAKAT) தர¶ ப�மாäறÚைத �ளÔ¤xற«. இÛத ெந�¯ைற�à, அ}Üபைட �ைலயÝ 
Üேளாஃ�è மä²Ý ஆßஎæஏ ெந�¯ைறகைளÜ பயåப©Ú� இரகzய, ெபா« மä²Ý த�ÜபØட �ைசைய 
உ±வாÔ¤xற« (ப} 1-6). ேடாÔகå உ±வாÔ¤Ý ெசயà¯ைற �ளÔகÜபØ©ãள« (ப} 7-13). ப} (13-18) தர¶ ¤�யாÔக 
ெசயà¯ைறைய �ளÔ¤xற«. ேடாÔகå ச�பாßÜ® (ப} 15-20) இà �வ�ÔகÜபØ©ãள«. மைற¤�யாÔக ெசயà¯ைற 
�ளÔகÜபØ©ãள« (ப} 21-23)  
 
  

Base Station 
Generate SEC, PUB, 
PRI keys 

Gateway Node 
 

Verify Sensor Node 

Sensor Node 
Token Generate 

Encrypt Data 



Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 114 -119   ISSN: 2313-4887  
 

இரா.ேநசமலß1, ¯ைனவßÜபØட ஆÞவாளß, க~Üெபா�  அ��யà «ைற, த�âÜ பàகைலÔகழகÝ, இÛ�யா 

127

ெந�¯ைற : H-SAKAT தர¶ ப�மாäறÝ 
 

Input: Base Station (BS), Gateway Node (GN) and Sensor Node SN={n1, n2, n3, …, nk} 
  
அ}Üபைட �ைலயÝ உ±வாÔக �ைச 
 
Step 1:  For i = 1 to k 
Step 2:    KYG= GenerateKey() 
Step 2:  SKEY[i] = KeyGen.SecKey 
Step 3:    PUK[i] = KeyGen.PubKey 
Step 4:    PRK[i] = KeyGen.PrivKey 
Step 5:    Distribute to ith sensor node 
Step 6:    End If 
 

உண�  ¯ைனகã ேடாÔகைன உ±வாÔ¤தà 
Step 7:    Nid = Get sensor node id  
Step 8:    a1 and a2 = select two random numbers from 0 to 9 
Step 9:    uc1 and uc2 = select two char from A to Z 
Step 10:  lc1 and lc2 = select two char from a to z 
Step 11:  Token = append(nid, a1, a2, uc1, uc2, lc1, lc2) 
Step 12:  Use SHA-1 to generate hash value   

Step 13:  Token1 = SHA1(Token) 
 

உண�  ¯ைனக தர¶ ¤�யாÔகÝ 
Step 14:  PubKey = Get public key(nid) 
Step 15:  Encry1 = Encrypt data using RSA algorithm with PubKey 
Step 16:  SK = Get Secret Key(nid) 
Step 17:  Encry2= Encrypt data using Blowfish algorithm using SK 

Step 18:  EcryMg = Enc2 
 
¬ைழவா�à ¯ைன ேடாÔகைன ச�பாßÔxற« 
Step 19:  Get hTK[nodeId]; 
Step 20:  If (hTK[nodeId] = =  hash(Token)) 
Step 21:     Send encMsg to Base Station 
Step 22:  Else  
Step 23:     Discard encMag 
Step 24:  EndIf 
 

அ}Üபைட �ைலயÝ  தரைவ மைற¤�யாÔகà  
Step 25:  SK = Get Secret key(nid) 
Step 26: Dcry1 = Decrypt data using Blowfish algorithm with SK 
Step 27:  PrivKey = Get Private Key(nid) 
Step 28:  Dcry2= Decrypt data using RSA algorithm using PrivKey 

Step 29:  OrigMg = Dec2 
 
4. உ±வகÜப©Ú«தà ¯}¶கã 
 
 இÛத ப¤� ¯åெமா�யÜபØட ேவைல�å உ±வகÜப©Ú«தà ¯}¶கைள �ளÔ¤xற«. ஆரÝபÚ�à, 
ெநØெவாßÔ 50 உண�  ¯ைனக´டå உ±வாÔகÜப©xற«, அைவ ¤�Ü�Øட  ப¤��à ேதாராயமாக 
ெபா±தÜப©xåறன. வைல�åன�à ஒ± அ}Üபைட �ைலயÝ மä²Ý zல எÙ~Ôைக (6 - 10) ேகØேவ ¯ைனகã 
உãளன. ¦ä²Ö¹ழà �ைல (ெவÜப�ைல, காä�å ேவகÝ ேபாåறைவ) ெதாடßபான தகவàகைள, ம±Ú«வÝ ெதாடßபான 
தர¶ (இதய «}Ü®, நா}Ú«}Ü® ேபாåறைவ) உண� ¯ைன  உண±Ý. இÛதÚ தர¶ ¬ைழவா�à ¯ைன வ�யாக 
அ}Üபைட �ைலயÚ�ä¤ அÜபÜப©Ý. ¯åெமா�யÜபØட H-SAKAT ஜாவாைவÜ பயåப©Ú� ெசயàப©ÚதÜபØட« 
மä²Ý ¯åெமா�யÜபØட ெந�¯ைற�å ெசயà�றå ¤�யாÔக ேநரÝ, மைற¤�யாÔக ேநரÝ மä²Ý 
மைற¤�யாÔகÜபØட ெசÞ� அள¶ ஆxயவä�å அ}Üபைட�à ம�Ü�டÜபØட«. 
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அØடவைண 1: ¤�யாÔக ேநரÚ�å ஒÜ�Øைட காØ©xற« 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
அØடவைண 2 மைற¤�யாÔக ேநரÚ�å ஒÜ�ØைடÔ காØ©xற«. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
5. ¯}¶ைர 
 
கÝப�àலா உண� வைலÜ�åன�à  zறÛத பா«காÜபான தர¶ ப�மாäறÚைத வழÕக, இÛத தாã ேடாÔகடå ஒ± 
கலÜ�ன சமÖ�ß மä²Ý சமÖ�ரäற �ைச ெந�¯ைற�ைன ¯åெமா�xற«. இÛதÚ தாã ¯த�à ஆßஎæஎ (�ைசÖ�ß) 
ெந�¯ைறைய  பயåப©Ú� உணரÜபØட தகவைல ¤�யாÔகÝ ெசÞ« �Ù©Ý எஇஎæ(சமÖ�ß) வ�¯ைறையÜ 
பயåப©Ú� ¤�யாÔகÝ ெசÞயÜப©xற«. இ« உயß அள¶ பா«காÜைப வழÕ¤xற«. ¤�யாÔக ேநரÝ, மைற¤�யாÔக 
ேநரÝ மä²Ý மைற¤�யாÔகÜபØட ெசÞ��å அள¶ ஆxயவä�å அ}Üபைட�à உைரநைட ேவைல�å ெசயà�றå 
ம�Ü�டÜப©xற«. ஏäகனேவ உãள மäற அª¤¯ைற°டå ஒÜ�©Ýேபா« ¯åெமா�யÜபØட வ�¯ைற அைனÚ« 
அள ©கைள°Ý ¤ைறÔxற« எåபைத ¯}¶ காØ©xற«. 
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Message Size 
(bytes) 

THCA HCA HET H-SAKAT 

608 992 533 453 161 

25514 1033 987 467 193 

34091 1062 1029 479 240 

62586 3297 2254 484 257 

143516 3845 3287 492 296 

209856 4786 4279 974 439 

Message Size 
(bytes) 

THCA HCA HET H-SAKAT 

608 588 213 207 118 

25514 754 647 379 169 

34091 838 787 393 187 

62586 889 798 397 234 

143516 910 874 406 346 

209856 1530 1542 792 525 
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  ABSTRACT  
 

 Comparative construction is a linguistic technique for demonstrating 
two or more items to show their similarities and differences. Typically, 
a comparative construction consists of a predicate and two noun 
phrases, one of which serves as the “criterion “of the comparison and 
the other as the object of comparison (the comparee NP). The 
sentences that are comparable to sentences like “Raja is taller than 
Roja“, where the noun phrase after the item “than” is the standard NP, 
are prototype examples of comparative constructions in the languages 
of the globe. As suggested by Dixon (2012), a prototypical 
comparative construction has three elements: participants of 
comparison (comparee and standard of comparison), the property 
(parameter of comparison), and the index of comparison. In this paper, 
we are not concerned with the typological study of comparative 
constructions. We have focused on mapping comparative 
constructions in Tamil with that of English and formulated rules for 
Machine Translation. The translation between Comparative 
construction sentences in Tamil and English are tested with the 
existing Machine Translation system and their results are discussed. 
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1. INTRODUCTION  
 
A prototypical comparative construction involves a quality or property whose extent is compared, the entity 
being compared, and the standard of comparison. Comparison is a mental act by which two or more items are 
examined in order to assess similarities or differences between them. The comparison can be made with regard 
to a certain gradable, one-dimensional property, and the items are then assigned a position on a predicative 
scale. This mental act of comparison finds its linguistic encoding in comparison constructions, especially 
comparative constructions for the expression of comparison of inequality or equative constructions for the 
expression of comparison of equality.  The linguistic literature has especially been concerned with comparison 
of inequality and comparative constructions as found in the following English sentences (Yvonne Treis. 2018).  
 
(1)  Mary is tall-er than Peter  -  Comparee - Parameter - Parameter/Degree Marker -Standard Marker -
 Standard  
(2)  Mary is more intelligent than Peter -  Comparee - Parameter/Degree Marker - Parameter - Standard 
 Marker - Standard 
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 Comparee (COM) = what is being compared against some standard of comparison (Mary); 
alternative terms used in the literature: Item compared. 

 Standard of comparison (SOC) = what the comparee is being compared against (Peter) 
 Standard Marker = marker of the grammatical function of the standard (than), alternative terms 

used in the literature: marker, pivot, relator 
 Parameter of comparison (POC) = property of comparison (tall, intelligent); alternative terms used 

in the literature: Quality or Quantity, comment, (comparative) predicate. 
 Degree Marker or Parameter Marker : It marks the degree of presence or absence of a property in 

the comparee (more or -er); alternative terms used in the literature: Index, comparative concept.  
Dixon (2005) makes use of the terms comparee, index, parameter, mark and standard. The following 

example will exemplify the use of these terms. 
 John  is  more famous       than    Bill. 
 comparee index parameter  mark   standard 
 In traditional grammar of English, four degrees of comparison of the adjective are distinguished. They 
are positive degree, equative degree,  comparative degree, and superlative degree (Yvonne Treis. 2018). 

Positive degree: basic form of the adjective; Susan is tall -  positive construction  
Equative degree: parameter is ascribed to the comparee and the standard to the same extent; Susan is 
as tall as Peter - equative construction 
Comparative degree: Parameter applies to  the comparee to a higher extent than to the standard; Susan 
is tall-er than Peter -  comparative construction  
Superlative degree: shows the highest degree of the parameter applied to the comparee; Susan is the 
tallest of her family -  superlative construction  
Tamil does not makes use of degree marker or parameter marker; it makes use of only parameter of 

comparison. In Tamil, there is no morphological distinction between positive degree, comparative degree and 
superlative degree. Rajendran (1976-77) elaborately studied comparison of inequality and equality in Tamil.  
 
2. COMPARISON OF INEQUALITY 
 
 In a prototypical comparative construction in Tamil and English, the comparee occupies the subject 
position, and the standard of comparison occupies the predicate position. In English, the standard of 
comparison occupies a position at the end of the comparative construction after the parameter of comparison 
whereas in Tamil, the standard of comparison occupies the predicative position before the parameter of 
comparison. The standard of comparison is marked for accusative case in Tamil. The parameter of comparison 
does not make use of a comparative degree marker; it is pronominalized to agree with the subject NP. English 
makes use of than as parameter of comparison and Tamil makes use of viTa or kaaTTilum as parameter of 
comparison.     
 
(3) raaNi raataiy-ai vita/kaaTTilum azahkaana-vaL 
 Rani Radha-ACC POC ADJ-PN 
 ' Rani is more beautiful than Radha ' 
The mapping between Tamil and English can be given as follows: 
 
Mapping rule 1:  
 NPCOM + NP-ai + vita/kaaTTilum + ADJ-PN = NPCOM + BE + more + ADJ + than + NPSOC 
 

In the superlative comparative construction, the parameter of comparison is marked for  superlative 
degree in English.  In Tamil, the parameter of comparison is not marked for superlative degree. The standard 
of comparison has to be an inclusive NP of superlative nature meaning 'of all', 'among all' and so on. In Tamil 
too, the standard of comparison in superlative comparative construction must be inclusive nature: avarkaL 
elloorilum 'among all. 
 
(4) raaNi avarkaL elloor-ai-yum viTa ahakaana-vaL 
 Rani they all-ACC-EMP than ADJ-PN 
 Rani is most beautiful among all 

  
Mapping rule 2: 
 NP+ NP-ai + viTa/kaaTTilum + ADJ-PN = NPCOM + BE + most + ADJ + among all. 
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In English, certain adjectives inflect for comparative degree is marked with -er instead of more. 
 
(5)  raaNi raataiy-ai viTa/kaaTTilum uyaramaanavaL 

Rani Radha-ACC POC ADJ-PN 
Rani is taller than Radha 

 
Mapping rule 3: 
 NPCOM + NP-ai + vita/kaaTTilum + ADJ-PN = NPCOM + BE + ADJ-er + than + NPSOC 

 
 

Some adjectives in English, inflect for comparative marker -est instead of most  . 
(6) raaNi avarkaL elloor-ai-yum viTa uyaramaana-vaL 
 Rani they all-ACC-EMP than tall-PN 
 Rani is tallest among all 
 
Mapping rule 4: 
 NP+ NP-ai + viTa/kaaTTilum + ADJ-PN = NPCOM + BE + ADJ-est + among all. 
 

In the place of ADJ-PN Tamil can makes use of noun denoting quality +adverbial marker when 
followed by the be-verb iru. English makes use of be-verb and adjective combination only. The following 
sentence will exemplify this statement. 
(7) raaNi raataiyai viTa/kaaTTilum azhak-aaka iru-kkiR-aaL 
 Rani Radha-ACC than beauty-ADVP be-PRE-3FS 
 Rani is more beautiful than Radha 
Mapping rule 5 
 NPCOM + NP-ai + vita/kaaTTilum + N-ADVP iru-TEN-PNG= NPCOM + BE + more + ADJ + than 
+  NPSOC  

 

 Similar to adjectives, adverbs too can make comparison of inequality. Consider the following 
example. 
(8) raaNi raataiy-ai viTa/kaaTTilum veekamaaka ooT-in-aaL 
 Rani Radha-ACC than fast run-PAS-PNG 
 Rani ran faster than Radha 
In Tamil, the standard of comparison is marked for accusative marker; the standard marker viTa/kaaTTilum 
comes next and the parameter of comparison which is an adverb comes after standard marker and before the 
verb. In English, the verb comes before the parameter of comparison which is an adverb which is inflected for 
the comparative marker -er; the standard of comparison comes at the end and the standard marker than  comes 
before the standard of comparison. 
Mapping rule 6: 
 NPCOM + NP-ai + viTa/kaaTTilum + ADV +V-TEN-PNG = NPCOM + V-TEN +  ADV-er + 
than +  NPSOC  

 

3.  COMPARISON OF EQUALITY 
 
 If two or more items are found to be similar quantitatively or qualitatively the can be subjected to 
comparison of equality. Consider the following sentence. 
(9) raaNi raataiy-aip poola azhakaana-vaL 
 Rani Radha-ACC like  ADJ-PN 
 'Rani is as beautiful as Radha' 
In the above sentence, Rani is the compare, i.e. item compared; Radha is the standard of comparison; poola is 
the standard marker;  and  azhakaana 'beautiful' is the parameter of comparison. In English, the standard of 
comparison comes at the end; the parameter of comparison comes in-between the  standard marker as-----as.  
Mapping rule 7:  
 NP + NP-ai + poola + ADJ-PN = NP + BE + as-ADJ-as + NPSOC 

 
Similar to adjectives, adverbs also undergo comparison of similarity. Consider the following sentence.  

(10) raaNi raataiy-aip poola veekamaaka ndaTa-kkiR-aaL 
 Rani Radha-ACC like walk-PRE-3FS 
 'Rani walks as fast as Radha' 
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In Tamil, the subject function as the comparee; the standard of comparison marked for accusative case follows 
it; the standard marker poola follows next; the parameter of comparison which is an adverb follows it and the 
verb which inflect for tense and person-number-gender (PNG) occupies the final position of the construction. 
In English, the subject NP function as the compare. The verb which is inflected for tense comes next. The 
parameter of comparison comes in between the standard marker ‘as---as’.  
 
Mapping rule 8: 
 NPCOM + NP-ai + poola + ADV + V-TEN-PNG = NPCOM + V-TEN + as-ADV-as +NPSOC 

 

Comparison can be made without the explicit expression of adverb. In that context, the comparative 
construction become ambiguous. Consider the following example: 
(11) raaNi raataiy-aip poola ooTu-kiR-aaL 
 Rani Radha-ACC like run-PRE-3FS 
 Rani runs like Radha 
The Tamil sentence is ambiguous as it can be interpreted in a number of ways: 'Rani, runs (instead of walking) 
like Radha', 'Rani runs in the same speed like Radha', Rani runs in the same style or manner like Radha' and so 
on. Consider the following example,  
(13) raaNi-kku raataiy-aip poola ceelai iru-kkiR-atu 
 Rani-DAT Radha-ACC like sari be-PRE-3NS 
 'Rani has sari like Radha' 
The Tamil sentence is ambiguous  inviting different interpretations: Rani has similar sari like Radha, Rani has 
sari of same colour like Radha, Rani has sari of same texture like Radha, and so on. 
 Comparison can be made without explicitly expressing the parameter of comparison.  Consider the 
following example: 
(14) raaNi raataiy-aip poola iru-kkiR-aaL 
 Rani Radha-ACC like be-PRE-3FS 
` Rani resembles Radha. 
The not-expression of parameter of comparison makes this sentence ambiguous allowing different 
interpretation from the point of view of quality and quantity.  
 
Mapping rule 9: 
 NPCOM + NP-ai + poola + iru-TEN-PNG = NPCOM + resemble-TEN + NPSOC 

 

iru can be replaced by toonRu 'appear' in the above construction of equality. 
(15) raaNi raatay-aip poola toonRu-kiR-aaL 
 Rani Radha-ACC like appear-PRE-3FS 
 Rani appears like Radha'  
The addition of emphatic -ee can make the resemblance more closer. 
(16) raaNi raataiy-aip poolav-ee iru-kkiR-aaL 
 Rani Radha-ACC like-EMP be-PRE-3FS 
` Rani resembles Radha very much. 
 Instead of poola 'like', maatiri 'like', aLavukku' as much', attanai 'that many' can be made use of as 
standard marker.   
(17) raaNikku raataiy-ai maatiri pasi. 
 Rani-DAT Radha-ACC like hunger 
 'Rani is hungry like Radha' 
(18) raaNikku raataiy-ai aLavukku pasi. 
 Rani-DAT Radha-ACC that much hunger 
 'Rani is that much hungry like Radha' 
(19) raaNikku raataiy-ai attanai pasi. 
 Rani-DAT Radha-ACC that much hunger 
 'Rani is as much hungry as Radha' 
 
aLavu and attanai specifies quantity. Another way of expressing quantity for the sake of comparison is using 
etttanai 'how much' and attanai as exemplified in the following comparative construction. 
(20) raaNi-kku ettanai ceelai iru-kkiR-at-oo attanai ceelai raatai-kk-um iru-kkiR-atu 
 Rani-DAT how-much  be-PRE-3NS-Q that-much saree Radha-DAT-EM be-PRE-3NS 
 'Radha has as many as saris Rani' 
ettanai---attanai, evvaLavu--- avvaLavu can be equated with as many as and as much as respectively. Similarly 
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eppaTi---appaTi and evvaaRu--avvaaRu  can be equated with English what manner--that manner as 
exemplified in the following example. 
(21) raaNi eppaTi ooT-in-aaL-oo appaTi raat-aiy-um ooT-in-aaL 
 Rani how run-PAS-3FS-Q that-manner Radha-ACC-EMP 
 Rani waked in the same manner like Radha' 
Exact resemblance can be expressed by making use of the emphatic markers -ee and taan as exemplified by 
the following sentence. 
(22) raaNi raatai-ee taan 
 Rani Radha-EMP EMP 
 'Rani is exactly like Radha' 
camamaaka 'equally', iNaiyaaka 'equally' can be used to specify the exactness in the resemblance. 
(23) raaNi  raatai-kku samamaaka/iNaiyaaka paaT-in-aaL 
 Rani Radha-DAT equally sing-PAS-3FS 
 Rani sang as equally as Radha 
One can notice similarity expressed in the following comparative phrases. In these constructions poonRa is 
used as standard marker 
(24) mati poonRa mukam 
 moon like face 
 'moon like face' 
(25) taamarai poonRa mukam 
 lotus like face 
 'lotus like face' 
Comparison of equality can be studied elaborately, but such an elaborative method is not adopted here.  
 
4. RESULTS AND DISCUSSION 
 

Comparative construction Sentences in Tamil are translated to English using the existing Translation 
Systems. The table given below shows the translation rules for the  Comparative construction Sentences 
between Tamil and English and also the results of the existing Translation Systems. 
 

Rule 
 

No 

Tamil sentence & 
Rule 

English 
Translation & 

Rule 

Google Bing - 
Microsoft  

Systran 

1.  ராண� ராதாைவ 

வ�ட 

அழகானவ� 
 
(NPCOM + NP-ai + 
vita/ kaaTTilum + 
ADJ-PN) 

Rani is more 
beautiful than 
Radha  
 
(NPCOM + BE + 
more + ADJ + 
than + NPSOC) 

Rani is more 
beautiful than 
Radha 
 
Yes 

Rani is more 
beautiful than 
Radha 
 
Yes 

Queen is 
better than 
Radha 
 
No 

2.  ராண� அவƫக� 

எ�ேலாைர� 

வ�ட 

அழகானவ� 
(NP+ NP-ai + 
viTa/kaaTTilum + 
ADJ-PN ) 

Rani is the most 
beautiful among all 
 
(NPCOM + BE + 
most + ADJ + 
among all) 

Rani is more 
beautiful than 
all of them 

The queen is 
more beautiful 
than all of them 

The Queen is 
more 
beautiful than 
them all 

3.  ராண� ராதாைவ 

வ�ட 

உயரமானவ� 
(NPCOM + NP-ai + 
vita/kaaTTilum + 
ADJ-PN ) 

Rani is taller than 
Radha 
 
(NPCOM + BE + 
ADJ-er + than + 

NPSOC ) 
 

Rani is taller 
than Radha 

Rani is taller 
than Radha 

Queen is 
taller than 
Radha 
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4.  ராண� அவƫக� 

எ�ேலாைர� 

வ�ட 

உயரமானவ� 
(NP+ NP-ai + 
viTa/kaaTTilum + 
ADJ-PN ) 

Rani is the tallest 
among all 
 
 
 
 
(NPCOM + BE + 
ADJ-est + among 
all) 

Rani is taller 
than all of them 

The Queen is 
taller than all 
of them 

The Queen is 
taller than 
them all 

5.  ராண� 

ராைதையt 

காy�´� 

அழகாக 

இ¯tகிறா� 
(NPCOM + NP-ai + 

vita/ kaaTTilum + 
N-ADVP iru-TEN-

PNG) 

Rani is more 
beautiful than 
Radha 
 
 
(NPCOM + BE + 
more + ADJ + 
than+  NPSOC  

) 

Rani is more 
beautiful than 
Radha 

Rani is more 
beautiful than 
Radha 

Queen is 
more 
beautiful than 
queen 

6.  ராண� ராதாைவ 

வ�ட ேவகமாக 

ஓ�னா� 
 
(NPCOM + NP-ai 
+viTa/ kaaTTilum + 
ADV +V-TEN-PNG 
) 

Rani ran faster 
than Radha 
 
 
 
(NPCOM + V-TEN+ 
 ADV-er 
+than +  NPSOC ) 

Rani ran faster 
than Radha 

Rani ran faster 
than Radha 

Queen ran 
faster than 
Radha 

7.  ராண� 

ராதாைவ~ 

ேபா� 

அழகானவ� 
(NP + NP-ai + pool + 
ADJ-PN)  
 

Rani is as beautiful 
as Radha 
 
 
 
(NP + BE + as-
ADJ-as + NPSOC) 

Beautiful like 
Rani Radha 

Rani is as 
beautiful as 
Radha 

She is as 
beautiful as 
queen Radha 

8.  ராண� 

ராதாைவ~ 

ேபா� ேவகமாக 

நடtகிறா� 
( NPCOM + NP-ai + 
poola + ADV + V-
TEN-PNG )   

Rani walks as fast 
as Radha  
 
(NPCOM + V-TEN 
+ as-ADV-as 
+NPSOC 

) 

Rani walks as 
fast as Radha 

Rani walks as 
fast as Radha 

Queen acts 
swiftly as 
Radha 

9.  ராண� 

ராதாைவ~ 

ேபா� 

இ¯tகிறா� 
 
(NPCOM + NP-ai + 
poola + iru-TEN-
PNG) 

Rani looks/ 
resembles Radha. 
 
 
 
 
(NPCOM + Look/ 
resemble-TEN + 
NPSOC)   

Looks like 
Rani Radha 

Rani looks like 
Radha 

She is like 
Rani Raddha 
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10.  ராண� ராைதேய 

தா} 

'Rani is exactly like 
Radha' 
 
 

Rani is Radha It's Rani Radha Rani Raddha 

  
Correct output percentage 

 

 
60% 

 
70% 

 
40% 

 
5. CONCLUSION 

 
The Comparison of equality and inequality needs elaborate study. Only certain important aspects of 

comparison are studied here from the point of view of machine translation. We try to map comparative 
constructions of equality and inequality in Tamil and English by positing mapping rules. The Comparative 
construction Sentences in Tamil are translated to English using the existing Translation Systems and the results 
indicate that the existing Translation system needs to concentrate on the specific pattern of comparative 
construction Sentences between Tamil and English. The Proposed Mapping rules will enhance the results of 
the Machine Translation systems. 
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  ABSTRACT (10 PT) 
 

 The student performance prediction is an important role of teachers to analysis 
student need additional assist. To predict the difficulties of the student will use 
a digital design course namely technology enhanced learning (TEL) called 
Digital electronic education and design suite (DEEDS). The machine learning 
algorithm having a random forest, k-nearest neighbor and Support Vector 
Machine (SVM).the DEED system allows the student to solve the digital 
exercise different level of difficulty during logging the data. The input variable 
is current study of the students for each and every individual session. The 
output variables were the student’s grade for the respective session. We trained 
the machine learning of the data from the five sessions and tested the algorithm 
remaining last session. To performed 10-fold cross –validation and computed 
the receiver operating characteristic to evaluate the performance of the model. 
The results show the SVM given higher accuracy. The SVM can easily 
combine the TEL system. An expect to instruct to improve the student 
performance an every session. 
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1. INTRODUCTION  
 

Forecasting student presentation is necessary for educators to get near the beginning reaction and 
take direct action or early safety measures if essential to get better the student’s presentation. This forecast 
can be managed by place the basis of the problem. Should it be from additional behavior that the student 
is contributing in family troubles, or health problems? This entire factor can have a most important effect 
on student performance. By means of having a dataset for student’s performance can help us study such 
cases. They are K- Nearest Neighbor (KNN to predict the final grade of the student which falls in the 
maximum. 

In the progress of a nation’s economy and literate society development. Education also enhances 
decision-making process and constructs the competitive present generation. Different data mining tools 
are used to predict the student performance. The presentation of the student different throughout a year and 
the number of a student failure enlarge due to the decrement in the student performance with numerous 
features. The most known reason of the failure of the student is don’t have of deep knowledge regarding 
the course, complicated to adjust the new environment, social media usage, romantic affiliation and 
teacher approach to the student and course. The prediction of the student performance has the advantage 
of indicating earlier the factor and provides prevention solution. Data mining is used to generate the 
meaningful information from massive data set using some patterns. 
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The utilization of Data Mining in the Educational perspective is mentioned as Educational Data 
Mining (EDM) and explained By the International Educational Data Mining Society in as “new coming 
discipline, concentrate with improve Methods for examine the single types of data that appear from 
Educational surroundings. Data mining techniques applied to foretell the educational achievement of the 
learners based on their socio-economic condition Using data mining techniques assist for anticipate the 
student accomplishment, indicate resource and aids to make a decision. 

To predict the students’ realization is a very important part of a higher education, as the whole 
enlargement of the Education system is directly relative to develop the success rate of the learner, increase 
students’ product and reduce the dropout rate. Therefore there are many Situations where the performance 
of the students’ needs to be predicted, for example, to differentiate allowed students for joins in placement 
activities and to find the pathetic students so that different essential achievement took to modify. 

A decision tree is a flow –charts like tree structure which is made of nodes and arcs .Each internal 
nodes represented by rectangles and the leaf node represented By Oval. Decision tree mostly used for the 
use of decision making. It always initiate from the node to take steps, and from this position, the user drop 
an each node continuous. 

Classification techniques is one of the important part used applications of data mining. The major 
function of classification is allocating class label to a set of possible class values to an unseen instance 
constitute a set of variables. the r classification techniques applied to foresee the student achievement. 
Using data mining techniques support for approximation the student achievement indicate resource and 
assist to make a result. Prediction the educational achievement is essential Part of a higher education, as 
the whole enlargement of the education system is directly proportional to develop the success rate of the 
students increase students’ result and reduce the dropout rate. Therefore there are many circumstances. 

2. RELATED WORK 

Artificial neural network (Multilevel perception) ANN, another technique used in the different 
paper which improves the student and instructors performance, Similar to a human brain,Artficial neuron 
network are predominantly shown as a system of interconnected neurons that interchange information 
between each other. Multilevel perception present best between all classifier and more well-organized when 
there are large data set. It is originate in the weka tools to make investigation by using the name sequential 
minimal optimization. Accuracy values, which calculate the efficiency of the models, are all at least 
approximately 90% [5]. 

Lotfi Najdi et al [19] Predictive modeling system random forest and CART are operated to predict 
the student retention and graduation. In this system the student at risk of dropout identified. Ensemble 
method baggings develop in the system to enlarge the performance of the algorithm. The very important 
attribute in the paper are GPA and secondary school .The accuracy of the algorithm is 88%. 

Marbouti et al. (2016) used logistic regression, support vector machines (SVMs), decision trees 
(DTs), ANNs and a Naïve bayes classifier (NBC) to identify at- risk students in advanceof the next 
course.This study used input features, such as grades, attendance, quizzes, weekly homework, team 
participation, project milestones, mathematical modeling activity tasks, and exams from an offline course. 
Analysis of the results found that the NBC algorithm provided satisfactory accuracy (85%) 

3. PROPOSED WORK 

 

It is a well-known fact that the selection of an optimal set of classifiers is an important part of multiple 
classifier systems and the independence of classifier outputs is generally considered to be an advantage 
for obtaining better multiple classifier systems. In terms of classifier combination, the voting methods 
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demand no prerequisites from the classifiers. When multiple classifiers are combined using voting 
methodology, we expect to obtain good results based on the belief that the majority of experts are more 
likely to be correct in their decision when they agree in their opinion. 

 

Dataset 

 

Data may be obtained from many different and varied data sources. This stage comprises of gathering all 
available information on students. The set of factors that can affect the students’ performance is first 
identified and collected from various sources of data available. This is then integrated into a single data set. 
One of the key parts in EDM is prediction. It is necessary to investigate and predict students’ academic 
progress and performance. It is a complex research undertaking to identify and indicate the issues the 
difficulties students’ academic performance. Several unrelated and redundant data can also be found in 
academic information which affects the outcomes of prediction. To maximizerelevancy of features and 
minimize the redundancy of data. An organized literature evaluation was provided on clustering algorithm 
and its suitability and serviceability in the environment of EDM. 

Activity Selection 

The details about the activities and their meanings are as follows: 

For example the keywords of our interest relevant to the course and educational activities of the students 
and if nothing is found, we assigned "Other". 

Abbreviation of activities: 

Es: Exercise #: Number 

Deeds: Digital Electronics Education and Design Suite 

Diagram: Simulation Timing Diagram FSM: Finite State Machine Simulator Description of 
activities: 

Study_Es_# session of exercise# 

It indicates that a student is studying / viewing the content of a specific exercise. 

   Deeds_Es_# session of exercise# 

It indicates that the student is working on a specific exercise inside the Deeds simulator (Digital Circuit 
Simulator) 

Deeds_Es 

The student is on Deeds simulator but it is not clear what exercise he is working on. 

As we consider the 'exercise' feature from the moment the student study the content of an exercise to the 
moment he changes to another exercise, this can be estimated for assigning the number of exercise to 
Deeds as well. 

TextEditor_Es_# session of exercise# 

The student is writing the results of his work to submit later to the instructor. The students use a text editor 
(Word, Office, etc.) to answer to the questions and explain the solution they found through Deeds simulator 
TextEditor_Es 

It indicates that the student is working on an exercise in the text editor but it is not clear which exercise it is. 
This happens due to change of file names by the student, so we cannot recognize automatically which 
exercise he works on. Again, the suggestion given above on Deeds_Es holds. 

TextEditor 
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It shows that the student is using the text editor but not on exercises, this can contain other activities related 
to the text editor, for instance when they just open it. 

When the students use Simulation Timing Diagram' to test the timing simulation of the logic networks, while 
using the Deeds simulator. It also contains these components: "Input Test Sequence" and "Timing Diagram 
View Manager ToolBar". 

Deeds simulator, Simulation Timing diagram contain the properties window, which allows setting all the 
required parameters of the component under construction. For instance, the Properties can contain: "Switch 
Input", "Push-Button", "Clock properties", "Output properties", "textbox properties". Label all as 
'Properties'.To understand if 'Properties' refer to Deeds simulator or Simulation Timing diagram. 

Study_Materials 

The student is viewing some materials relevant to the course (provided by the instructor). 

FSM_Es_# session of exercise# 

When the student is working on a specific exercise on 'Finite State Machine Simulator' FSM_Related 

When the student is handling the components of Finite State Machine Simulator. 

When the student is not viewing any pages described above, then we assigned 'Other' to the activity. This 
includes, for majority of cases, the student irrelevant activity 

 

 

Fig 1.Architecture of prediction 

 

  3.1 Data Pre-Processing: - 

Data preprocessing explain several type of processing achieve on unprocessed data to arrange it for 
a different processing procedure. Pre-processing of data is considered as a very important task in this work 
as quality and reliability of available information is needed which directly affects the results attained. 
Commonly used as a preliminary data mining practice, data preprocessing transforms the data into a format 
that will be more easily and effectively processed for the purpose of the user. Preprocessing is an important 
in machine learning before the classifying the data. It is very important to clean and prepare the DEED log 
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data using the preprocessing techniques. To extract the input variables those are more related to student 
difficulty. Because the performance of the models depends on the preprocessing methods. 

3.2 Random Forest Algorithm 

The Random Forest is one of the best machine learning models for predictive analytics, creation an 
industrial workhorse for machine learning. The random forest model is a type of additive model that makes 
predictions by combining decisions from a sequence of base models. More formally we can write this class of 
models as: where the final model is the sum of simple base models.every derived classifier is a simple decision 
tree. A random forest is classifiers that consist of several decision trees and outputs the class that is the method 
of the classes result by individual trees. In essence, a random forest consists of a collection of 
unrepresentatively simple decision trees, each capable of producing a response when presented with a set of 
predictor values. A random forest has shown to run very efficiently on large datasets with large number of 
variables. This broad technique of using multiple models to obtain better predictive performance is called 
model assembling.  

Disadvantage 

Random forests have been experimental to fit for a number of datasets with noisy 
classification/regression tasks.For data counting definite variables with many number of levels, random 
forests are biased in help of individual attributes with additional levels. Therefore, the variable significance 
scores from random forest are not consistent for this type of data. 

3.4 K-Nearest Neighbor 

 The most common extension to KNN is the use of standardized attribute for distance calculation. 
Since the attribute have greatly varying value ranges, using them directly in distance metrics would 
effectively give more weight to attribute with larger values. For example, even a dozen oflesson 
attemptswould be irrelevant measure up to togross speedwith value attainment up to hundreds. Z-score 
standardization is commonly used in data analysis to avoid such problems and to give all features 
roughly equal weight KNN is the simplest of all machine learning algorithms. It has got a wide applications 
in different fields such  that, pattern recognition, marketing  of internet, analysis of Image 
databases cluster, etc. Sometimes it is helpful to avoid tied votes by choosing k to be an odd number. A 
single number k is given to determine the total  number  of neighbors usedfor 
classification. When k=1,  then the nearest neighbors for a sample will determine its class. KNN require 
an integer k, a training data set and a metric to measure closeness 

Disadvantages: 

 It is Lazy learners 
 

 It is susceptible to the limited structure of the data. 
 

3.5 Support vector machine:- 

Support Vector Machines (SVMs) belong to a family of generalized linear models which achieves a 
classification or regression decision based on the value of the linear combination of attribute. The mapping 
function in SVMs can be either a classification function or a regression function For classification, nonlinear 
kernel functions are often used to transform the input data to a high dimensional feature space in which the 
input data becomes more separable compared to the original input space. Then, the maximum-margin 
hyperplanes are create to best possible divide the classes in the training data. Two parallel hyperplanes are 
create on every side of the hyperplane that divide the data by most of the distance between the two parallel 
hyperplanes. An assumption is prepared that the better the edge or distance among these parallel hyperplanes 
the enhanced the generalization error of the classifier 
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Advantage 

 Flexibility in the selection of the structure of the threshold 

 Robustness towards small number of data points 
 

4. EXPERIMENTAL RESULT EVALUATION METHODS 

predictor  true false 
true True 

positive(TP) 
False 
positive(FP) 

False False 
negative(FN) 

True 
negative(TN) 

 

5. PERFORMANCE OF ALGORITHMS IN R STUDIO 

We performed multiple approach on our dataset and analyzed which attribute of the student’s 
performance is more contributing towards each session used to analysis the fast learners and slow 
learners in multiple regression... We also performed various machine learning algorithms in R studio like 
Random forest , K Nearest neighborClassifier ,Support vector Machine and tabulated the accuracy in 
table,here it is obvious that ,Support vector Machine give high accuracy compared to other methods. Also 
performances of algorithms depend on nature of the dataset. 

   5.1 Confusion matrix:- 

Each instance is classified into two classes in a bunary classification model. The two classes are 
true and false class. This gives rise to four possible classifications for each instance namely: True Positive 
(TP): The number of correct predictions that an object is positive. False Positive (FP): The number of 
incorrect predictions that an object is positive. False Negative (FN): The number of incorrect predictions 
that an object is negative. True Negative (TN): The number of correct predictions that an object is negative. 
This circumstances can be correspond to as a confusion matrix also called possibility. 

The observed classifications for a phenomenon are compared with the predicted classifications of a 
model in a confusion matrix. In table 1 the classification that are shown along the major diagonal of the 
table are the correct classifications refereed as true positives and true negatives. The model errors are 
signified by the other fields. Only the true positive and true negative fields would be filled out for a perfect 
model and the other fields would be set to zero. From the confusion matrix, a number of model performance 
metrics can be derived. The most common metric is accuracy which is defined as the overall success rate of 
the classifier and is computed as 

Accuracy= (TP+TN)/ (TP+FP+FN+TN) 

Other performance metrics include Sensitivity/Recall and Specificity/Precision. 

Sensitivity is defined as percentage of correctly classified instances. Specificity is defined as percentage of 
incorrectly classified instances. 

Sensitivity/Recall = TP / (TP + FN) 

Specificity/Precision = TP / (TP + FP) 
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5.2 Cross-validation set:- 

In the first set of experiments, we used the original dataset was composed in all records. Based on the 
10-fold cross-validation, the support vector machines produced the best results with an overall prediction 
rate of 87.23% experiments are conducted to assess the predictive ability of the three ensemble models. 
Based on the 10-fold cross validation methodology, the information fusion type ensemble model produced 
the best results with an overall prediction rate of 87%, followed by the bagging type ensembles and busting 
type ensembles with overall prediction rates(sensitivity and specificity) of 89.5% and 85% respectively 
Even though the prediction results are slightly better than the individual models, ensembles are known to 
produce more robust prediction systems compared to a single-best prediction model. 

 

Classifier Accuracy Specificity Sensitivity 

Random 
forest 

89% 87.5% 89.5% 

K-NN 85% 85% 86% 

SVM 95.5% 94% 95% 

6. CONCLUSION 

Machine learning concentrate on the growth of computer programs that can observed data and use 
it study for machine themselves. The achievement of machine learning for students prediction system 
based on using better machine learning algorithms, choose the right algorithm for the problem is very 
significant toaccomplish the best results. The results get hold of here confirms that the pattern does be 
present. even though a many number factors manipulate the final result of a student, the high accuracy 
obtained by the machine learning models .the problem of predicting student performance in an DEEDs lab 
using TEL system .The reliable predictions of the performances of the students, the teachers can notified 
their efforts on those students and problem that need concentration the majority. The SVM method for 
predicting whether students will complete in all session the results demonstrate that SVM can produce such 
predictions accurately, particularly for the grade. An experimentally calculate a large amount of extension 
and feature sets, and found out that differences in predictor performances and constraint values. Finally the 
Support Vector Machine gives the High accuracy 95.5%. 
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  ABSTRACT 
 

 This study examined primary school teachers’ willingness to use instructional 
technology for teaching and learning (T&L). This study adopted the 
quantitative approach and used a questionnaire as a research instrument. The 
sample consisted of 180 primary school teachers in district X. Study’s 
variables included perception of teachers’ readiness, knowledge of teachers’ 
readiness, skills linked to teachers’ readiness, and challenges and issues. The 
analysis results showed that all variables obtained moderate mean scores, 
specifically, perceptions of teachers' readiness (M = 2.87, SD = .455); 
knowledge of teachers' readiness (M = 2.86, SD = .600); skills linked to 
teachers' readiness (M = 2.61, SD = .554) ; and challenges and issues (M = 
2.87, SD = .460). In conclusion, the results imply that primary school teachers 
in district X have moderate readiness to use instructional technology in T&L. 
Hence, school administrators and the Ministry of Education need proactive 
efforts to increase teachers’ interest.  
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1. INTRODUCTION  

Today’s generation has witnessed significant and rapid information and communication technology 
development (Fariduddin, Azidah, and Aziah, 2019) . This situation has also impacted education development 
regarding teaching and learning (T&L)  approaches, techniques, and methods in Malaysia.  Various new 
methods and techniques have been introduced in the education field to facilitate faster, innovative, and seamless 
communication and interaction to transcend the limitations of time and place(Ramya and Poongodi, 2022 . In 
line with efforts to improve the quality of education, the MalaysianNational Education Policy (NEP) is 
constantly reviewed to ensure the effectiveness of curriculum implementation to prepare Malaysians to face 
the educational, economic, political, and social challenges in this highly globalised world (Abdul Halim et al. 
2020).  

Parallel to the changes implemented by the Malaysian Ministry of Education changes in the NEP, the 
Malaysian Education Development Plan 2013-2025 or PPPM (2013-2025) has been outlined to restructure the 
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Malaysian education system, from preschool, primary and secondary levels (Ministry of Education Malaysia, 
2018a ). The Malaysian Higher Education Education Development Plan 2015-2025 or PPPM(PT) (2015-2025) 
was also established to discuss the issues and challenges of 21st-century education in tertiary education 
(Ministry of Education Malaysia, 2018 b). 

Instructional technology has created a significant technological ground for teaching. Using instructional 
technology in the education system can encourage interaction between students and instructors to improve the 
efficiency of T&L (Sophonhiranrak, 2021) . According to Lim and Lee (2021) , the younger generation in 
Malaysia is adept at sharing knowledge with friends and obtaining information using the latest instructional 
technology devices, such as personal computers, projectors, tablets, netbooks, smartphones, and laptops (Omar 
and Ismail, 2020) . 

Instructional technology is a new concept implemented in teaching and learning due to easy access to 
technological devices. Implementing instructional technology is similar to electronic learning or e-learning in 
the classroom. However, instructional technology constitutes a learning process that can occur outside the 
classroom anywhere and at any time (Umi et al., 2019) . According to Ching (2018) , instructional technology 
includes machine learning that allows students to access learning materials anywhere and anytime through a 
computer system or mobile devices with Internet access.  

Furthermore, Instructional technology is medium that can improve students’ thinking skills and 
knowledge. According to Halizayanie (2019) , using instructional technology in education can help students 
enrich their learning experience by stimulating various problem-solving skills, 21st-century skills, and higher-
order thinking skills (HOTS). Teachers need to apply effective pedagogy in the classroom. They need to update 
themselves with the latest knowledge and use teaching techniques suitable for the current generation to ensure 
students can master the standards the Ministry of Education outlined. As Azizah and Suziyani (2021) 
mentioned, delivering effective educational knowledge in T&L will result in quality human capital. Teachers 
also need to diversify creative teaching methods, and interesting strategies must align with current 
developments to achieve the teaching and facilitation objectives. This study generally focuses on primary 
school teachers’ willingness to use instructional technology in teaching and learning. 

 

2. PROBLEM STATEMENT 
 

According to Syaza, Fauzi, and Faridah (2018), wireless mobile devices allow the learning process to occur 
informally regardless of time and location limitations, even without a teacher’s or instructor’s presence. 

A study by Ching (2018) strongly emphasized the inclusion of entertainment elements in the KSSR Malay 
language teaching and facilitation process can create a relaxed and fun learning atmosphere that can increase 
students’ interest in learning.  Moreover, Noor Desiro and Husnin (2021) found that the knowledge of rural 
secondary school teachers about Google Classroom is low even though their readiness to use  Google 
Classroom in Teaching and Facilitation (T&L) is high. 

Studies found that the concept of instructional technology can increase students’ motivation as its teaching 
mechanisms can increase interactivity and promote understanding (Handani, Suyanto, and Sofyan, 2016) . 
Thus, the concept of instructional technology attracts interest and motivates students’ creativity and 
innovativation (Halizayanie, 2019) . 

 

Research objective 

To study the problems discussed, the research objectives are as follows: 

i Identifying teachers’ perceptions of instructional technology in teaching and learning. 

ii Identifying teachers’ knowledge of instructional technology in teaching and learning. 
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iii Identifying teachers’ skills in using instructional technology in teaching and learning. 

iv Identifying the challenges teachers face in implementing instructional technology in teaching and learning. 
 

3. METHODOLOGY 

 
This study followed the quantitative research design. A questionnaire was used as the main instrument to 

collect data to answer the research questions in district X. The questionnaire instrument contains two parts, 
Part A and Part B. Part A contains questions related to the respondent’s demographics, specifically gender, 
age, level of education, work experience, and type of school. Part B contains questions about Primary School 
teachers’ readiness to use instructional technology in teaching and learning. A five-point Likert scale was used 
for each item in Part B.  

The demographic data were reported through frequency, percentage, and mean, while the hypothesis testing 
was conducted using Statistical Package for Social Science, Version 12.0 (SDSS). The analysis results are 
presented through tables and diagrams to give the researcher a deeper understanding of the research topic.  

In line with Kamarul Azmi Jasmi’s study (2009), this study used percentage and mean values to report the 
findings on the perception, knowledge, and skills levels. The levels ranged from or low (1.01-2.00), moderately 
low (2.01-3.00), moderately high (3.01-4.00), and high (4.01-5.00) based on the mean values obtained.  

 

 The researcher used a simple random sampling method to determine that the selected respondents represent 
the study population, specifically the primary school teachers. The researcher distributed the questionnaires to 
all district X, primary schools, and 180 completed responses were returned. 

The questionnaire was divided into two parts to capture teachers’ perceptions, knowledge, skills, and 
challenges in using instructional technology in teaching and learning 

Part I : Respondents’ Demographics  

Part II : Teacher’s readiness to use instructional technology in teaching and learning 

i. Teachers’ perceptions of the use of instructional technology in teaching and learning 
ii. Teachers’ knowledge of using instructional technology in teaching and learning 

iii. Teachers’ skills in using instructional technology in teaching and learning 
iv. Challenges and issues faced by teachers in using instructional technology in teaching and learning 

 

4. STUDY FINDINGS AND DISCUSSION 

 
This section answers the research question, ‘What is the level of primary school teachers’ willingness to 

use instructional technology in teaching and learning’? The  analysis of the teacher’s readiness involves several 
variables: perception, knowledge, and skills in using information technology in T&L in district X. 

 

Respondents’ Demographics 

 
This section explains the results on the respondents’ demographic backgrounds- gender, age, level of 

education, and work experience of current teachers. The analysis results are presented in Table 1. 
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Table 1. Respondents ‘Demographics    

No Demography  Frequency Percentage(%) 
1 Gender Men    50 28.0 

Female 130 72.0 

  Total   180 100.0 

2 
  

Age 20 - 30 years 10 5.6 
31 – 40 years old 69 38.3 

41 – 50 years old 62 34.4 
51 - 60 years old 39 21.7 

  Total   180 100.0 

3 
  

Educational 
status 

Diploma   20 11.1 

Bachelor   138 76.7 
Masters   21 11.7 
Doctor of Philosophy 1 .5 

  Total   180 100.0 

4 
  

Work 
experience 

Less than 5 years  9 5.0 
5 – 10 years   32 17.8 

11 – 20 years   75 41.7 
21 – 30 years old   45 25.0 
Over 30 years  19 10.5 

  Total     180 100.0 

  

Table 1 shows the respondents’ demographic backgrounds.  50 (2 8 .0%) respondents are males and 130 
respondents (7 2 .0%) are females. In terms of age, a total of 10 respondents ( 5.6 %) are aged between 20 to 
30, 69e (38.3 % ) are aged between 31 and 40 years, 62  (34.4 % ) are aged between 41 and 50, and 39 ( 21.7 
%) are aged between 51 and 60. As for the level of education, a total of 20 respondents (11.1%) obtained a 
diploma, 138 respondents (76.7%) graduated with a bachelor’s degree, 21 respondents (11.7%) obtained a 
master’s degree, and one (0.5%) graduated with a doctor of philosophy. Concerning their work experience, 
nine respondents (5.0%) have less than five years of work experience, 32 respondents (17.8%) with five to 10 
years, 75 respondents (41.7%) with 11 to 20 years, 45 respondents (25%) have been working for 21 to 30 years 
and 19 respondents (10.5% have worked for over 30 years.  

  

Mean Analysis of Teachers’ Perceptions 

Table 2 shows the mean level indicator as mentioned in Landell (1977). 

Table 2. Landell Mean Level Indicators (1977) 

Mean Value Level Indicator  
1.00 – 2.33 Low 
2.34 − 3.67 Simple 
3.68 − 5.00 Height 

 

The results of the mean analysis of teachers’ perceptions of the use of instructional technology in teaching 
and learning are shown in Table 3. 
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Table 3. Mean Analysis of Perceptions of Teacher Readiness 

No Item Mean Standard 
deviation 

1 The use of instructional technology in T&L is more interesting 3.21 .610 

2 The use of instructional technology in T&L can improve student 
achievement 

3.12 .588 

3 The use of instructional technology facilitates student understanding 3.14 .617 

4 The use of instructional technology in T&L can increase students’ 
interest in learning 

3.24 .613 

5 Teachers need to be prepared to explore aspects of using instructional 
technology in T&L 

3.15 .642 

6 Teachers need to be positive about the use of instructional 
technology in T&L 

3.19 .615 

7 The content of the instructional technology needs to be diversified in 
the T&L process 

3.17 .615 

8 The use of instructional technology in T&L is not effective for students 2.18 .877 

9 The use of instructional technology in T&L is a waste of time 2.13 .877 

10 The use of instructional technology in T&L causes students to lose 
focus 

2.18 .838 

 Overall Mean 2.87 .455 
  

Table 3 shows that teachers’ perception of the use of instructional technology in teaching and learning is at 
a moderate level with an overall mean value of Mean=2.87, SD=.455. The first item on the perception of 
teachers’ readiness, Most items have a moderate mean score; item 1, “The use of instructional technology in 
T&L is more interesting,” (M=3.21, SD=.610), item 2, “The use of instructional technology in T&L can 
increase student achievement” (M=3.12, SD=.588), item 3 “The use of instructional technology facilitates 
student understanding” (M=3.14, SD=.617), item 4 “The use of instructional technology in T&L can increase 
students’ interest in learning,”  (M=3.24, SD=.613), item 5, “Teachers need to be prepared to explore aspects 
of the use of instructional technology in T&L” is at a moderate level (M=3.15, SD=.642), item 6, “Teachers 
need to be positive about the use of instructional technology in T&L” is at a moderate level (M=3.19, SD=.615, 
and item 7 “The content instructional technology needs to be diversified in the T&L process ” (M=3.17, 
SD=.615. Three items have lower mean scores, item 8,  “The use of instructional technology in T&L is not 
effective for students” (M=2.18, SD=.877), and item 9, “Use instructional technology in T&L wastes time 
(M=2.13, SD=.877), and item 10 “The use of instructional technology in T&L causes students not to focus” 
(M=2.18, SD=.838). 

Knowledge Mean Analysis 

The mean analysis results on teachers’ knowledge in using instructional technology in teaching and learning 
are shown in Table 4. 

 

 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. . 145-152 

150

Table 4. Mean Analysis of Knowledge of Teacher Readiness  

No Item Min Standard 
deviation 

1 I know how to use instructional technology in T&L 2.63 .727 

2 I know that instructional technology makes T&L more creative 2.94 .695 

3 I know that instructional technology helps in engaging students 3.08 .628 

4 I know how to get teaching aids online 2.86 .719 

5 I know how to download instructional applications 2.85 .684 

6 I know instructional applications are easily attainable/accessible 2.80 .732 

 Overall Mean 2.86 .600 

 

Table 4 shows that teachers’ knowledge of using instructional technology in teaching and learning is at a 
moderate level, with an overall mean value of M=2.86 and SD=.600. All items show moderate mean scores, 
item 1 “I know using instructional technology in T&L” (M=2.63, SD=.727), item 2 “I know instructional 
technology makes T&L more creative” (M=2.9=, SD =.695, item 3 “I know that instructional technology helps 
in attracting students’ interest (M=3.08, SD=.628), item 4 “I know how to get teaching materials through 
online” (M=2.86, SD=.719 ), item 5 “I know how to download instructional applications” (M=2.85, SD=.684) 
and item 6 “I know that instructional applications can be reached/accessed easily (M=2.80, SD=.732). 

Mean Skill Analysis 

The mean analysis results for teachers’ skills in using instructional technology in teaching and learning are 
shown in Table 5. 

Table 5. Mean Analysis of Skills in Teacher Readiness 

No Item Min Deviation  
Standard 

1 I am proficient in using instructional technology in T&L 2.46 .714 

2 I can conduct classes using instructional technology related to certain 
topics during T&L 

2.63 .703 

3 I can conduct a class using instructional technology during T&L 2.61 .690 

4 I can’t use the instructional technology app in T&L 2.20 .812 

5 I can find T&L-related information in the instructional technology 2.76 .691 

6 I’m good at using the mobile devices 2.80 .698 

7 I am good at using a laptop/computer 2.89 .651 

8 I am proficient in using instructional applications for T&L 2.51 .723 

 Overall Mean 2.61 .554 

  

Table 5 shows the teacher’s skill level in using instructional technology in teaching and learning is 
moderate, with an overall mean value of M=2.61 and SD=.554. All items also obtained moderate mean scores, 
item 1 ” I am good at using instructional technology applications in T&L (M=2.46, SD=.714), item 2 “I can 
handle the class using instructional technology related to certain topics during T&L ”  (M=2.63, 
SD=.703), item 3 “I can handle the class using instructional technology during T&L” (M=2.61, SD=.690), item 
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4 “I cannot use instructional technology applications in T&L” (M=2.20, SD=.812), item 5 “I can find 
information related to T&L in instructional applications” (M=2.76, SD=.691), item 6 “I am good at using the 
mobile devices” (M=2.80, SD=.698), item 7 “I am good at using a laptop/computer” (M=2.89, SD=.651) and 
item 8 “I am good at using instructional applications for T&L” (M=2.51, SD=.723). 

Mean Analysis of Challenges and Issues 

The mean analysis results on the challenges and issues teachers faced in using instructional technology in 
teaching and learning are shown in Table 6. 

Table 6. Mean Analysis of Challenges and Issues  

No Item Min Standard 
deviation 

1 Teachers lack technical training and courses in instructional technology in 
teaching and learning 

3.07 .718 

2 Teachers lack courses on instructional technology in teaching and learning 3.10 .711 

3 I lack awareness of the benefits of T&L in using instructional 
technology in teaching and learning 

2.55 .788 

4 I have time constraints to prepare instructional technology material 2.95 .699 

5 Teachers do not have internet access facilities at school 3.04 .780 

6 I am not ready to use instructional technology in teaching and learning 2.92 .696 

7 Instructional technology devices facilities for teaching and learning 
are insufficient 

2.33 .855 

8 The facilities provided such as netbooks & computers for T&L provided 
by the school 

2.97 .712 

  Overall Mean 2.87 .460 
  

Table 6 shows that teachers’ challenges and issues in using instructional technology are moderate, with an 
overall mean of M=2.87 and SD=.460. All items also show a moderate mean score; item 1“Teachers lack 
technical training and courses in instructional technology in teaching and learning” (M=3.0, SD= .718), item 2 
“Teachers lack courses on instructional technology in teaching and learning” (M=3.10, SD=.711), item 3 “I 
lack awareness of the benefits of T&L in using instructional technology in teaching and learning” (M=2.55, 
SD=.788), item 4 “I have time constraints to provide instructional technology materials” (M=2.95, SD=.699), 
item 5 “Teachers do not have access to the internet at school” (M=3.04, SD=.780), item 6 “I am not ready to 
use instructional technology in teaching and learning” (M=2.92, SD=.696), item 7 “Instructional technology 
devices facilities for teaching and learning are insufficient” (M=2.33, SD=.855) and item 8 “The facilities 
provided such as netbooks & computers for T&L provided by the school” (M=2.97, SD=.712). 

  

5. CONCLUSION 

 

The data were analysed to determine primary school teachers’ readiness to use instructional technology in 
the T&L in district X. The data analysis showed that teachers in district X moderately use devices and facilities 
provided by the school, such as netbooks & computers for T&L . All constructs obtained moderate mean 
scores- perception of teacher readiness (M=2.87, SD=.455), knowledge of teacher readiness (M=2.86, 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. . 145-152 

152

SD=.600), skills linked to teachers’ readiness (M=2.61, SD=.554) and challenges and issues (M=2.87, 
SD=.460). This finding shows moderate teachers’ willingness to use instructional technology in T&L in 
primary schools in district X. Hence, proactive efforts from administrators and the education ministry are 
necessary to increase teachers’ interest in using this technology in T&L. In conclusion, as the level of readiness 
of primary school teachers to use instructional technology for T&L in the district X is still moderate, it needs 
to be strengthened, specifically in the aspect of teachers’ knowledge and skills and the convenience of using 
instructional technology in schools. Teachers need to equip themselves with information technology 
knowledge and skills and be ready to use instructional technology in increase students’ achievements. 
Therefore, to ensure that instructional technology can be used optimally in all primary schools in the district 
X, all parties need to play their respective roles in increasing the availability of information technology facilities 
in schools, in addition to improving the teachers’ skills related to the use of simple technology through 
continuous training.  
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  ABSTRACT (10 PT) 
 

 NLP refers to "natural language processing," a subfield of AI that entails 
teaching computers to interpret, analyze, and glean relevant information from 
human language. There are a number of scenarios in which using a text's 
sentiment analysis would be helpful. One such use is analyzing the common 
attitudes expressed in online discussions. In contrast, many social media 
comments are written in scripts that aren't the author’s native language and 
don't adhere to standard English grammar. For a language like Tamil, which 
has minimal resources available, the lack of annotated code-mixed data 
compounds the difficulty of this issue. To combat this, we developed a code-
mixed, sentiment-annotated Tamil-English corpus. In this article, we'll talk 
about how the corpus was assembled and how the polarities were assigned. 
The level of agreement between annotators and the outcomes of trained 
sentiment analyses using this corpus. 
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1. INTRODUCTION  

Blog entries, reviews, and comments on social media sites like Facebook, Twitter, YouTube, etc. 
provide a forum for individuals to share their perspectives on any issue[1] claim that the grammar of any 
language can be used by anyone sees fit, hence multilingual individuals often communicate their views on a 
topic in more than one language[2]. Combining linguistic elements from different languages into a new text is 
known as "code-mixing"[3]. 

As the Internet has expanded rapidly and become increasingly popular, data volume has grown 
substantially [4]. Because of the huge network of texts that includes mixed content like text, audio, and video 
in numerous languages, humans are also compelled to deal with complexity. 

In order to get the most out of a dataset, SA should be utilized to identify, examine, and extract the 
respondents' subjective attitudes and emotions [5][6]. SA is a branch of natural language processing that goes 
by a variety of other names, including opinion mining, orientation analysis, sentiment classification, and 
subjective analysis[7]. Typical examples of NLP difficulties encountered in SA tasks include entity 
recognition, word polarity disambiguation, and aspect extraction. A strong association exists between the 
difficulty of a SA task and the problems that end users encounter when using their particular applications. 
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A. Code-Mixing and its types 

Multilingual populations are more likely to engage in code-mixing. English words, phrases, and 
connectives are frequently used in everyday spoken Tamil due to its prominence as the language of education 
and higher learning. This is most noticeable in those with less education or training [8], but it also occurs in 
those with higher degrees of education or training. Many Tamil-English (Tanglish) lines are written in Roman 
style [9] because of English's widespread use on the internet. Code-mixing examples from Tamil corpora, 
with English translations, are provided in Table.1. 

 

Table 1. Code mixing examples in a Tamil dataset 

Changing Code Type Example Translation 

Avoid Using Other 
Languages in Place of 
Tamil (Written in 
Tamil 
Script) 

எந்தப் ரசை்ன என்றா௩ம், எத்தைன 
ேபர ் கத்ௌ சø◌ால்௧ 
ூத்ொந்தா௩ம் நம் கத்னதக் 
பகட்ே◌தற்ஶம் லர ் ஆரவ்மாக 
இப்ே◌◌ாரக்ள் 

No matter the issue, no matter how many 
people have already commented, some 
people will be interested in hearing our 
opinion 

Combining English 
and Tamil in the same 
sentence (Tamil 
written only in Tamil 
script) 

தைழாக என்ைன றக்க னவத்த 
என் 
தாற்ஶ நன்... இப்ே◌ூ ஒ 
ே◌◌ாடனல இயற்ய இனø 
அனமப்ே◌◌ாளக்ஶ நன்... 
ே◌டலாரியரக்்ஶ நன்...i dont watch 
these 
kind of emotional songs...just 
listened it and im loving it... 

Thanks to my mother who gave birth to 
me as a Tamilian...Thanks to the music 
director who composed such a 
song...Thanks to the film writer...I don’t 
watch these kinds of emotional songs...just 
listened to it and I’m loving it... 

No other language 
than Tamil (Written in 
Latin script) 

Ellarume anbukaga enginal yar than 
anbu seluthuvathu?..neenga 
elarmelaiyum anbu seluthunga ..... 

Does everyone yearn for love Who will 
give his love ?..You love everyone... 

Combination of inter- 
and intra-sentential 
discourse (Tamil 
written in both Tamil 
and Latin script) 

உண்னம
 øப
கா 
இந்தே◌டத்ொல◌ந்ட◌ித◌த்இர◌ஓவர
◌ஓபமம◌ிகசே◌ர◌ிய 
உயரத்னதஅனடயதஶொஉனடயவரக்
ள் 
..னிமாமட்ம்௳ொ௳லக்காஎன்ை◌ 
..thaguthi udaiyorai thangi
 pidikka yarumillai 

True brother both actors in this movie 
deserve to reach great heights ..Cinema 
alone is no exception 
..There is no one to hold the meritorious 
wearer 

Language Switching 
Between English and 
Tamil Within the 
Same Sentence 
(written in Latin 
script only) 

Vaa endru solummunney 
varungindra 
nyabagam....kannileyilaye
 kadha
lum nenjamey kadhalin 
thaayagam"... soulful lyrics with 
heavenly cinematography and 
music... 

The memory that comes before you 
say come The leaf in the eye is 
love and the heart is 
the home of love"... Lyrics with heavenly 
cinematography and music in Soulful... 

Switching
 betw
een Morphologically 
Distinct Codes 
(Written in both 
Tamil and Latin script) 

ஒ இந்த ே◌◌ாட்க்ஶ இப்ே◌ூத்தான் 
viewers sekureengla 

Oh,this is how you gather more viewers 
for this song 

 
When examining code-mixed sentences, we made a distinction between intra-sentential switching, tag-
switching, and inter-sentential switching. Almost all of the feedback was written in Tamil script but used 
English grammar or a combination of Tamil grammar and English lexicons. The comment contained both 
Tamil characters and some English words. The principle is explained by these instances. 
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ந�uக� வா�tைகையt க�க வ�¯�ப�னா�, ப�~ப�� மy�ம�ல, உuக� 

சகாtகள�டமி¯|¢� க�²tெகா�ள ேவz��. அத�� வ�~பைறேய சிற|த இட� - 

ஆuகில ெமாழி ெபயƫ~© வ�¯~ப� இ�லாம� தமி� எ¸{தி� எ¸த~பyட வாƫ{ைதக�. 
 

 If you want to learn life, you should learn from your peers and not just in the course. The 
classroom is the best place for that-  

 Words written in Tamil script, without any English translation option.. 
 Thalapathy dance pathi comment podunga..... 
 Leave a comment on the Thalapathy dance .. -Tag switching with English words. 
 What a surprise…Nothing can beat, enna oru energy of vaathi coming pattu.. 
 What a surprise…nothing can beat, what an energy of Vaathi coming song-Inter-sentential 

switch 
 communicate mattrum share people any message on Social media uthavukirathu 
 Communicate and share people any message with social media. Intra-sentential switch 

between clauses. 

The lack of annotated data for code-mixed situations motivated us to focus on sentiment analysis in Tamil [10] 
[11]. However, due to the mixing of languages at different stages of linguistic analysis [12], a code-mixed 
usage is not supported by an annotated corpus designed for monolingual data. 
 
B. Sentiment Polarity of Tamil Reviews 
Positive:  

Tamil: எ�பலா¯�தனல�ன�|¢நட~ே◌த��tகாரண�, 

�மாƫyேபா§�பø◌ாஷிய�ம��யாtக¶�தா}  
English: Smartphones and social media are the reason everyone is walking with their heads down Negative 

Tamil: இ}டƫசநyஇ�னலசய}றா�, 

சில¯t�பவ²எ|தபவனல�சø�யபவ«�யா¢. 
English: Without the internet, some people would not be able to do any other work. 
Neutral 

Tamil:©திேயனட~©கனளஎதிƫே◌◌ாƫ{¢ஒ¯�yடபமகா{தி¯tகிற¢. நzே◌பர 
English: A crowd is waiting for new creations. Friend. 
 
C. General frameworks for Corpus creations 
A summary of the procedures used to create our dataset is shown in Figure 1. The YouTube Comment Scraper 
programme was used to collect the comments. These remarks were used by us to create datasets for sentiment 
analysis with manual annotations. With enough representation for each feeling, we aimed to gather comments 
that feature code-mixing throughout the text. It was more challenging to glean the necessary and appropriate 
text from the comment area due to the presence of comments written in languages other than the target 
language. 
 
 

 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 153 - 164 

156

2. RESEARCH METHOD 
 
 The problem of sentiment analysis has been tackled in a number of ways, the most well-established being 
lexicon-based methods and machine-learning techniques [14]. WordNet-Affect [15], SentiNet, and 
SentiWordNet [16] were the most extensively used new lexicons since the field of sentiment analysis began 
utilizing them in 1966. Despite their famed ease of use, standard machine learning and lexicon-based 
algorithms fail to deliver when applied to user-generated data because of the data's inherent volatility. Here, 
deep learning approaches excel because of their ability to effectively adapt to the ever-changing nature of user-
generated data. There are a few different transfer learning methods available, each with its own set of benefits 
and drawbacks. Three such programs are GloVe [17], Word2Vec[18], and fastText [19]. 
 Many people of Tamil descent in Singapore, India, Sri Lanka, and elsewhere in the diaspora speak Tamil, 
a Dravidian language[20][21]. Tamil [24] and other Indian languages have large native-speaker populations, 
making them a promising market for commercial NLP applications. Consequently, there have been several 
studies on sentiment analysis in these languages [23][24].  
 Code-mixed YouTube comments in Tamil and English have been annotated [26]. The 15,744 comments 
in the corpus were annotated using at least three distinct coding systems, and the corpus as a whole was 
annotated by a total of 59 people. Common ML algorithms were used, such as the Support Vector Machine 
(SVM), Decision Trees (DT), Multinomial Naive Bayes (MNB), Logistic 
  Regression (LR), k-Nearest Neighbor (kNN), and Random Forest (RF), with features such as Term-
Frequency-Inverse Document- Frequency (TF-IDF) of word n-grams from n = 1 to 5000. (1, 3). 
 Two Deep Learning (DL) models, the 1D Convolutional Long Short-Term Memory (1DConvLSTM) and 
the LSTM have also been implemented; the former uses the Keras embedding, while the latter employs the 
Dynamic Meta Embedding (DME). The authors have developed a transformer-based classifier for SA of Tamil-
English code-mixed text. The classifier makes use of multilingual Bidirectional Encoder Representations 
(mBERT). [22] released Twitter and blog datasets for code-mixed Telugu-English content that is specific to 
sentiment analysis. The authors utilized both classic ML models (SVM, MNB, DT, LR, KNN, and RF) and 
deep learning models (Convolutional Neural Network, BiLSTM, and hybrids thereof; BiLSTM+CRF, and 
BiLSTM+LSTM) to predict feelings in code-mixed Telugu-English text. Character and word n-grams in the 
range n=(1,3) are used to train ML models, along with hand-selected attributes such as the number of special 
characters, capital letters, and numerals. The BiLSTM+LSTM model performed at an accuracy of 0.98 on the 
Blog dataset, while the BiLSTM+CRF model performed at an accuracy of 0.99. 
 A 5,536-strong Kannadaguli community has created a collection of scrobbled videos from YouTube that 
have a combination of Tulu and English. While creating the dataset, the author left comments in either Tulu or 
a code that combined Tulu and English; he or she then extracted just the remarks written in Latin script. 
Krippendorff aimed to establish standards for scholars to follow when annotating data. The Tulu-English 
annotated dataset was used to train a wide variety of NLP (NB, LR, DT, k-NN, RF, SVM, and Principal 
Component Analysis) and DL (BiLSTM and Contextualized Dynamic Meta Embeddings) models, as well as 
a transformer-based classifier (BERT). TF-IDF scores and Keras embeddings are two features that can be 
helpful for ML and DL models. When compared to its rivals, the BiLSTM model performed admirably. The 
Dravidian languages of Tamil, Kannada, Malayalam, and Telugu have been notably overlooked in the literature 
on sentiment analysis. Tulu English code-mixed YouTube videos collected by a 5,536-com Kannadaguli. [2. 
While building the dataset, the author exclusively extracted Latin-script comments, all of which were in Tulu 
or an English-Tulu code. To guarantee uniformity in the annotation process, Krippendorff sought to establish 
a consensus between the annotators. Multiple ML models (NB, LR, DT, k-NN, RF, SVM, and Principal 
Component Analysis), Deep Learning models (BiLSTM and Contextualized Dynamic Meta Embeddings), and 
a transformer-based classifier with BERT models were trained using the annotated Tulu-English dataset. ML 
and DL models can take advantage of features such as TF-IDF scores and Keras embeddings, for instance. The 
BiLSTM model outperformed the majority of the alternatives. Literature reviews reveal that the Dravidian 
languages of Tamil, Kannada, Malayalam, and Telugu are rarely considered in sentiment analysis due to a lack 
of resources. 
 
3. METHODOLOGY 
 

A.  Creating and Annotating a Corpus 
It was our intention to create a data set suitable for scientific investigation that would incorporate 

both Tamil and English encoding. The YouTube comments were gathered using the YouTube Comment 
Scraper Tool. We started by collecting 12100 Tamil sentences from the comments sections of YouTube 
videos. If you typed "Online class during the covid era" into YouTube in 2021, you would get a slew of 
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results with quotes from internet junkies. The majority of the comments we downloaded were written in 
English. Consequently, we employed language detection in comments with the help of the langdect3 program 
to eliminate non-code-mixed corpora. Due to the availability of monolingual materials in various languages, 
we will not be publishing comments that are written in only one of them. The statements are written in a 
specific script used solely in Tamil. Comments that contained emojis or were less than five words were 
removed during preprocessing. This was done because annotators may have trouble with sentences that 
contain more than 15 words. We now have 2000 sentences coded in a hybrid Tamil/English system culled 
from user comments after we did some cleanup. 

 

B. Role of Annotation and Annotators 

a. Annotations 

Some words are considered "neutral terms" since they do not convey any sort of value judgment preferring 
to stick to describing objective phenomena. Words in both English and Tamil have been assigned values 
based on their entries in their respective WorldNet dictionaries, and the resulting Tanglish has been mapped 
accordingly. 

 Positive words-These words stand for the enthusiastic support, inspiration, admiration, and 
adulation of any individual, thing, or circumstance. They also symbolize the positive expression of an 
emotion, feeling, or viewpoint. Values ranging from "0" to "1" are assigned to these words that have an 
upbeat effect. 

Example-ந�லா�~பரா, மிை◌º�உபைவாை◌ெ◌◌ாை◌இ¯|த¢, very good, It was very 
useful’ is given the highest positive score. 

 

 Negative words-Certain words have negative connotations that can be used to convey disapproval, 
criticism, failure, melancholy, or a pessimistic mindset. Negative words are those that range from "-1" to "0," 
and are referred to as such. 

Example-‘தாt�த�’,attacks given the worst rating possible. 

 

 Neutral words-Neither a good nor a bad feeling may be found in these words. For the purpose of 
analyzing any statement, certain terms are not taken into consideration. The value "0" is assigned to these 
words. 

Example-‘த�வபா¢’,’ Currently’ for their neutrality regarding sentiment has been given the value "0". 

 

 Mixed feelings: There is evidence in the text—either explicit or implicit—that the speaker is feeling 
both good and bad: Comparing two movies 

b. Annotators 
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When we were done with the Google form, we made sure that men and women each contributed an equal 
amount of annotations. 

We have collected these comments using the form shown in figure 2. 

 

(a) Sample Google Form-1 

  

(b). Sample Google Form-2 

Figure 2: Google Form 

There were 15 willing participants. They were all native Tamil speakers, however, their genders, educational 
backgrounds, and mediums of instruction varied. The annotators are listed in Table 1. The volunteers were 
given a Google form to fill out, and 100 sentences to read and rate. Each volunteer has the option of 
annotating as many or as few sentences from the corpus as they would like, and if they volunteer to annotate 
more, they will receive another Google form with another batch of 100 sentences. Our annotators, both male, 
and female are evenly split among the forms we send them. Annotator details are provided in Table 2. 

Table 2: Criteria for Annotators 

Gender Male 

Female 

9 

6 

Education Undergraduate 

Graduate 

Post Graduate 

4 

4 

7 

Medium of Schooling English 

Tamil 

8 

7 

Total  15 

 

C. Inter-Annotator Agreement 

This is quantified by calculating the inter-annotator agreement, which shows the degree to which raters 
generally agree with one another. This is important because it guarantees that the annotation system is reliable 
and that different raters will all assign the same sentiment label to the same comment. Both of the following 
questions are related to the issue of annotator agreement. How do the different annotators' annotations 
compare and contrast with one another? Is there a likelihood that the annotators' level of agreement or 
disagreement might be explained by chance alone? The percentage of agreement is more straightforward to 
calculate than the second question. 
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We utilized Krippendorff's alpha(α), a popular but computationally costly method, to gauge annotators' level 
of agreement. In contrast, Krippendorff's alpha (α) is more applicable given its flexibility in terms of sample 
size, the number of raters, domains, and measurement scales (it may be used for the nominal, ordinal, interval, 
and ratio scales) as well as its resistance to missing data. Since not 

Table 3: Sharing of Information 

Category Tamil-English 

+Ve sentence 11657 

-Ve sentence 2057 

Different feelings 1982 

Neutral state 920 

Other Languages 467 
 17083 

 

For instance, a conflict between the annotators' classifications of Positive and Negative feelings is more 
significant than one between Mixed and Neutral feelings is able to manage these conflicts. α is outlined as: 

The annotators' examined divergence (De) in sentiment labeling is compared to the projected divergence (Dp) when the 
coding of sentiments may be related to chance rather than a characteristic of the sensation itself. 
 
 

Equation 1.2 
 

Equation 1.3 

Using nominal and interval metrics, we determined the level of agreement between annotators. The range of the symbol 
is from 0 to 1, or from 1 to 0. If is 1, then all annotators agree 100%, and if it's zero, then there's no consensus at all and 
the outcomes are completely at random. To provide a starting point, we applied a number of deep learning methods to 
identify the sentiments of Tamil-English code- mixed YouTube posts. 
 

4. EXPERIMENTAL SETTINGS 

Based on the corpus created 3 models were validated with the corpus generated. 

A. BERT-Multilingual: 

[28] The transform-based bidirectional encoder representation for encoding languages was presented. Its 
primary purpose is to pretrain on unlabeled text, and it can be trained and refined by adding a final layer. 
BERT is used for any classification problem that involves text [29]. We investigate methods for classifying 
code-mixed data according to appropriate sentiments. Figure 3 depicts the overall pre-training and tuning 
processes of the BERT 

 

Figure.3. BERT's Pre-Training and Fine-Tuning Procedures 
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The BERT model is trained to utilize the Masked language model (MLM) and the subsequent sentence 
prediction task (NSP). To produce predictions for masked tokens, the MLM uses a deep bidirectional model 
trained on a random sample of input tokens. 
 

 Category +ve 
sentence 

-ve 
sentence 

Different 
feeling 

Neutral 
position 

Support 2980 674 560 680 
Precision  

BERT 
0.71 0.41 0.41 0.44 

Recall 0.85 0.39 0.13 0.37 
F-Score 0.78 0.4 0.2 0.41 

Table 4 . Comparision of performance metric for BERT 

 

A. RoBERTa 

Robert [30] is an alternative to BERT that can predict the next sentence without using a training target. Fine-
tuning Roberta is depicted in a single statement (Figure 4). Rather, with the Masked Language Modelling 
objective in mind, training of the language model makes use of larger mini-batches and learning rates. 
Roberta’s well-considered architecture allows it to outperform the standard BERT baseline on downstream 
NLP tasks. When conducting experiments, we made use of Roberta’s features. 

Figure.4. Fine-tuning Roberta in single sentence 
 

Table 5.Comparison of performance metric for Roberta 
 Category +ve 

sentenc
e 

-ve 
sentenc
e 

Differen
t feeling 

Neutra
l 
positio
n 

Support 2980 674 560 680 
Precision  

Roberta 
0.7 0.39 0.34 0.46 

Recall 0.82 0.42 0.12 0.36 
F-Score 0.75 0.4 0.18 0.4 

 

A. XLM-Roberta 

It was shown that XLM-Roberta, an unsupervised cross-lingual representation strategy, outperformed multi-
lingual BERT on a variety of cross-lingual benchmarks, hence it was offered as a viable alternative [31]. The XLM-
R model was developed for evaluating and inferring on a wide range of downstream tasks after being trained on 
data from Wikipedia articles written in 100 different languages. The XLM- Roberta model is depicted in Figure.5 
and is utilized as an Entity alignment model. 
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Figure.5.XLM-Roberta-Entity alignment model. 

 
 Category +ve 

sentenc
e 

-ve 
sentenc
e 

Differen
t feeling 

Neutra
l 
positio
n 

Support 2980 674 560 680 
Precision  

XLM- 
Roberta 

0.73 0.49 0.41 0.62 
Recall 0.86 0.54 0.19 0.46 
F-Score 0.79 0.51 0.34 0.53 

 
Table 6.Comparison of performance metric for XLM-Roberta 

 

5. RESULTS AND DISCUSSION 

The data set is not normally distributed. Table 4 shows that out of a total of 17,803 sentences, 67% fall into 
the Positive category. When compared to the Neutral and Mixed groups, the Positive group performed higher 
on tests of precision, memory, and the F-measure. These two classes present unique challenges for human 
annotators, and as noted in Section 3, they are rather uncommon in the dataset. But the Negative and Other 
Language groups did really well. We think this is because the data has a much higher proportion of negative 
comments and more overt hints for negative and non-Tamil words. To illustrate how deep learning works, 
Figure 5 displays an analysis of classifiers that use the BERT model. 

 

 

Figure 5: Analysis of classifiers based on the BERT model 
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Figure. 6 clearly shows the Analysis of classifiers based on the Roberta model –a Deep learning technique 

techniques. 

Figure 7. Analysis of classifiers based on the XLM-Roberta model 
 

 
6. CONCLUSION 
 

In this article, We introduce the Tamil-English corpus, a bilingual dataset of annotated YouTube 
comments suitable for sentiment analysis. Researchers will be able to undertake code-mixed sentiment 
analysis research and receive useful data thanks to this annotation project. In addition to making the corpus 
available to researchers, we also give a measure of inter-annotator agreement, calculated using 
Krippendorff’s alpha and a set of baseline values. 
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1. INTRODUCTION  

 
Digital libraries are Internet sites consecrated to the creation and preservation of e-book collections 

and holdings of other kinds of materials, without the need for end users to purchase the materials they want to 
consult and read. Creating and preserving these collections involves the participation of a large number of 
intermediate institutions, which is part of what makes digital libraries so interesting. Among the participants 
are those institutions that secure from the publishers the rights to transform or distribute their materials in 
digital formats, and libraries that purchase the rights for the members of their institutions to access these 
materials while respecting certain conditions. In some case, libraries do not acquire copyright but merely are 
licensed by publishers and distributors to consult these materials. Digital libraries are mainly stocked with 
sources of information that are available on the Internet in open access format, and they are remarkable for the 
ease of access to collections, the networking possibilities they offer, and the universal availability of their 
collections. These libraries are places where new digital objects are added to conventional documents already 
housed there. 

Among the most noteworthy of these digital libraries are the Project Gutenberg, the World Digital 
Library and the Europeana Library. The World Digital Library was created by the U.S. Library of Congress 
and inaugurated on 21 April 2009; the Europeana digital library, inaugurated on 20 November 2008, is an open 
access library that serves Europe. There are digital library projects sponsored by national libraries, among 
which the Miguel de Cervantes Digital Library [Biblioteca Virtual Miguel de Cervantes] of the Biblioteca 
Nacional de España, the Gallica digital library of the Bibliothèque Nationale de France and other such projects 
stand out. The contents of these libraries are fundamentally works in the public domain. Though national 
legislation may vary, a work is typically considered to be in the public domain 70 years after the death of the 
author. As a result of this lack of international consensus, there are countries where works can be in the public 
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domain only 50 years after the author's death, which explains how in one country an author's works may be 
freely available while in another they are not. 
 
2. RELATED LITERATURES 

 
  In the 1980s, libraries card catalogs were being replaced by Online Public Access Catalogs (OPACs). 
These were usually closed systems that could contain little more than bibliographic data. Most OPACs were 
are done in Machine Readable Cataloging (MARC) format. It generally represents an individually published 
item or "information product," and describes the physical characteristics of the item itself (Brenner et al, 2006). 
In the 1990s and beyond, digital libraries changed the way we have thought about how we retrieve information. 
What exactly is a digital library? According to Donald Waters, digital libraries are "organizations that provide 
the resources, including the specialized staff, to select, structure, offer intellectual access to, interpret, 
distribute, preserve the integrity of, and ensure the persistence over time of collections of digital works so that 
they are readily and economically available for use by a defined community or set of communities" (Waters, 
1998). This definition allows for a great degree of interpretation. The concept of digital library has multiple 
senses that one might invoke in various contexts. For example, the concept may refer simply to the notion of 
collection without reference to organization, intellectual accessibility or service attributes. This extended sense 
seems to be in play, for example, when we hear the World Wide Web described as a digital library. The concept 
might also refer to the organization underlying the collection, or even more specifically to the computer-based 
system in which the collecton resides (DLF, 1995). Digital libraries represent the meeting point of a large 
number of disciplines and fields, i.e., data management, information retrieval, library sciences, document 
management, information systems, the Web, image processing, artificial intelligence, human-computer 
interaction, and others (Ioannidis, 2005). The Alex Catalogue of Electronic Texts in one example of a digital 
library. 
 
3. TYPES OF DIGITAL LIBRARY AND EXAMPLES 

Stand-alone Digital Library (SDL) 
 
This is the regular classical library implemented in a fully computerized fashion. SDL is simply a library in 
which the holdings are digital (i.e., electronic scanned or digitized). The SDL is self-contained the material is 
localized and centralized. In fact, it is a computerized instance of the classical library with the benefits of 
computerization. Examples of SDLs are the Library of Congress (LC) and its National Digital Library (NDL) 
(http://www.loc.gov), and the Israeli K12 Portal Snunit (http://www.snunit.k12.il) . 
 
Federated Digital Library (FDL) 
 
This is a federation of several independent SDLs in the network, organized around a common theme, and 
coupled together on the network. A FDL composes several autonomous SDLs that form a networked library 
with a transparent user interface. The different SDLs are hetero and are connected via communication 
networks. The major challenge in the construction and maintenance of a FDL is interoperability (since the 
different repositories use different metadata formats and standards). Examples of FDLs are the Networked 
Computer Science Technical Reference Library (NCSTRL) (http://www.ncstrl.org) and Networked Digital 
Library of Theses and Dissertations (NDLTD) (http://www.ndltd.org). 
 
Harvested Digital Library (HDL) 
 
This is a virtual library providing summarized access to related material scattered over the network. A HDL 
holds only metadata with pointers to the holdings that are one click away in Cyberspace. The material held in 
the libraries is harvested (converted into summaries) according to the definition of an Information Specialist 
(IS). However, a HDL has regular DL characteristics, it is finely grained and subject focused. It has rich library 
services, and has high quality control preserved by the IS, who is also responsible for annotating the objects in 
the library. The HDL harvesting model is further detailed in section 3. Examples of HDLs are the Internet 
Public Library (IPL) (http://www.ipl.org/) and the Virtual Library (http://www.vlib.org/). 
 
EXAMPLES OF SOME DIGITAL LIBRARIES AND HOW TO ACCESS THEM. 
LOC – Library of Congress American Memory (http://memory.loc.gov/ammem/) 
NSDL – National Science DL (http://nsdl.org) 
IPL – Internet Public Library (http://www.ipl.org) 
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CDL – California DL (http://www.cdlib.org) 
ADL Alexandria DL (http://www.alexandria.ucsb.edu) 
BL – British Library (http://www.bl.uk/) 
NZDL New Zealand DL (http://www.nzdl.org/) 
Einstein Archives Online (http://www.alberteinstein.info/) 
IEEE Digital library (www.ieeedl.com) 
ACM Digital library (www.acmdl.org) 
Networked Digital Library of Theses and Dissertations (NDLTD)-(http://www.ndltd.org). 
ArticleCentral.com! (http://www.articlecentral.com/ ) 
Networked Computer Science Technical Reference Library (NCSTRL) – (http://www.ncstrl.org) 
Israeli K12 Portal Snunit (http://www.snunit.k12.il). 
 
4. SOFTWARES INVOLVED 

There are different softwares used in digital library such as: 
 
Alfresco (software):  
Alfresco is a free/libre enterprise content management system for Microsoft Windows and Unix-like operating 
systems. It is used for Enterprise content management for documents, web, records, images, and collaborative 
content development. 
 
Cambridge imaging system:  
It was founded in 1996, is a software company based near Cambridge, UK that specializes in enterprise video 
platforms. It has one subsidiary company, Screenocean, based in London, UK, an online digital library 
containing program material and related metadata from the Channel 4 archive. 
 
Digital Commons:  
Digital Commons is a hosted open access institutional repository and publishing solution, combining traditional 
institutional repository functionality with tools for peer-reviewed journal publishing, conference management, 
and multimedia. 
 
DSpace: 
 DSpace is an open source repository software package typically used for creating open access repositories for 
scholarly and/or published digital content. While DSpace shares some feature overlap with content 
management systems and document management systems, the DSpace repository software serves a specific 
need as a digital archives system, focused on the long-term storage, access and preservation of digital content. 
 
EXo-Platform:  
EXo Platform is an open source, standard-based, Enterprise Social Platform written in Java and distributed 
under the GNU Lesser General Public License. The platform is sold and distributed by eXo Inc., a global 
company with U.S. headquarters in San Francisco, California, global headquarters in France, and offices in 
Tunisia and Vietnam. 
 
Fedora Commons:  
Fedora (or Flexible Extensible Digital Object Repository Architecture) is a digital asset management (DAM) 
architecture upon which institutional repositories, digital archives, and digital library systems might be built. 
Fedora is the underlying architecture for a digital repository, and is not a complete management, indexing, 
discovery, and delivery application. It is a modular architecture built on the principle that interoperability and 
extensibility are best achieved by the integration of data, interfaces, and mechanisms (i.e., executable 
programs) as clearly defined modules. 
 
Greenstone (Software):  
Greenstone is a suite of software tools for building and distributing digital library collections on the Internet or 
CD-ROM. It is open-source, multilingual software, issued under the terms of the GNU General Public License. 
Greenstone is produced by the New Zealand Digital Library Project at the University of Waikato, and has been 
developed and distributed in cooperation with UNESCO and the Human Info NGO in Belgium. 
Intra-text:  



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022, pp. 165 -169 

168

IntraText is a digital library that offers an interface while meeting formal requirements. Texts are displayed in 
a hypertextual way, based on a Tablet PC interface. By linking words in the text, it provides Concordances, 
word lists, statistics and links to cited works. Most content is available under a Creative Commons license it 
also offers publishing services that enable similar advantages. The IntraText interface applies a cognitive 
ergonomics model based on lexical hypertext andon the Tablet PC or touch screen interface. It uses a set of 
tools and methods based on HLT (Human Language Technologies). IntraText is a reading, reference and search 
tool. It can be used to read a work, to browse a text as hypertext, to search for words and phrases just through 
a simple click of your pen or mouse. 
 
Invenio:  
Invenio is an open source software package that provides the tools for management of digital assets in an 
institutional repository. The software is typically used for open access repositories for scholarly and/or 
published digital content and as a digital library. Invenio is developed by the CERN Document Server Software 
Consortium, and is freely available for download. Free and paid support models are available. The service 
provider TIND Technologies was established in 2013 to accommodate the growing demand for support of 
Invenio. 
 
Islandora:  
Islandora is an open source digital repository system based on Fedora Commons, Drupal and a host of 
additional applications. It is open source software (released under the GNU General Public License) and was 
developed at the University of Prince Edward Island by the Robertson Library. Islandora may be used to create 
large, searchable collections of digital assets of any type and is domain-agnostic in terms of the type of content 
it can steward. It has a highly modular architecture with a number of key features 
 
Knowledge Tree:  
 Knowledge Tree, Inc. provides online software that helps sales and marketing teams discover, manage, and 
refine the collateral they use in sales engagements. The technology is tuned for sales, sales operations, and 
marketing teams. Based in Raleigh, North Carolina, the company also has an office in Cape Town, South 
Africa. 
 
The company's product, also called Knowledge Tree, makes use of the Amazon EC2 cloud computing platform 
and Salesforce.com's Force.com platform. Knowledge Trees features including content discovery, reporting, 
and editing are designed to support B2B sales situations that depend on collateral and documents. The service 
is available on a subscription basis. 
 
Pleade:  
Pleade is an open source search engine and browser for archival finding aids encoded in EAD (an XML 
standard for encoding archival finding aids). Based on the SDX platform, it is a very flexible web application. 
 
SABDA:  
SABDA or SABDA Bible Software is an Indonesian integrated Bible study platform that's based on the Online 
Bible engine, [1] with multilingual Bibles available in the program (including Indonesian, Malay, English, 
Greek and Hebrew, and many local languages of Indonesia). The word sabda is the Indonesian word for Logos 
(via Sanskrit: shabda), and also abbreviation of "Software Alkitab, Biblika Dan Alat-alat" (Bible Software, 
Biblical Resources, And Tools). It is produced and managed by Yayasan Lembaga SABDA (SABDA 
Foundation) which translated and made available freely more than 100 Biblical modules in Indonesian since 
1994, besides the default OLB modules. 
 
5. HARDWARE INVOLVED 

The hardwares involved are as follows: 
Computer, mobile phone or any device that can access the network. 
Storage device or Database where data and information are kept and stored 
Scanner that will be used to convert traditional object into Digitized objects. 
Printer will be used to print out digitized object. 
Internet Modem which will be used to access the network. 
Traditional Materials Such as books, magazines e.tc. 
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6. IMPORTANCE OF DIGITAL LIBRARY 

Scholarly communication, education, research such as E-journals, e-books, and data sets, e-learning. Access to 
cultural collections such as Cultural heritage, historical & special collections, museums, biodiversity.  E-
governance such as Improved access to government policies, plans, procedures, rules and regulations, and 
Archiving and preservation. 
 
7. ADVANTAGES OF DIGITAL LIBRARY 

No physical boundary. The user of a digital library needs not to go to the library physically; people from all 
over the world can gain access to the same information, as long as an Internet connection is available. Round 
the clock availability a major advantage of digital libraries is that people can gain access 24/7 to the 
information. 
Multiple access: 
The same resources can be used simultaneously by a number of institutions and patrons. This may not be the 
case for copyrighted material: a library may have a license for "lending out" only one copy at a time; this is 
achieved with a system of digital rights management where a resource can become inaccessible after expiration 
of the lending period or after the lender chooses to make it inaccessible (equivalent to returning the resource). 
Information retrieval: 
The user is able to use any search term (word, phrase, title, name, and subject) to search the entire collection. 
Digital libraries can provide very user-friendly interfaces, giving click able access to its resources. 
Preservation and conservation: 
Digitization is not a long-term preservation solution for physical collections, but does succeed in providing 
access copies for materials that would otherwise fall to degradation from repeated use. 
Space: 
Whereas traditional libraries are limited by storage space, digital libraries have the potential to store much more 
information, simply because digital information requires very little physical space to contain them and media 
storage technologies are more affordable than ever before. 
Added value: 
Certain characteristics of objects, primarily the quality of images, may be improved. Digitization can enhance 
legibility and remove visible flaws such as stains and discoloration.[14] 
 
8. CONCLUSION  

These digital libraries do completely different things, have completely different interfaces, and use different 
technology to display information for their users. The Alex Catalog of Electronic Texts has a very simple, clean 
layout. It also has a simple search function. There is no advanced search available with this digital library. 
American Memory by the Library of Congress is a little more advanced than the Alex Catalog of Electronic 
Texts. American Memory has a little more complicated set up because it offers a wider variety in its collections. 
The Alexandria Digital Library has a much more sophisticated search function. While using their National 
Geospatial Digital Archive, one can search anywhere throughout the United States and recover satellite images, 
multiple varieties of air photos, and maps. 
There will be continued expansion of digital library activities. Digital libraries will build upon work being done 
in the information and data management area. Digital libraries provide an effective means to distribute learning 
resources to students and other users. Planning a digital library requires thoughtful analysis of the organization 
and its users, and an acknowledgment of the cost and the need for infrastructure and ongoing maintenance 
(Adams, Jansen, and Smith 1999). 
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  ABSTRACT (10 PT) 
 

 We contend creation of new AI/ML applications in Tamil is still hard despite 
relative abundance of Tamil datasets [1]; this is due to scarcity of Tamil tools. 
However the accessibility of fully-trained models and capability of providing 
pre-trained models, like huggingface [2], are much harder and still require 
domain expertise in hardware and software.  

While individuals have  have published [3-4] some small Jupyter notebooks, 
and articles, but they still remain inadequate to scale the breadth of Tamil 
computing needs in AI world among: 

(1) NLP – Text Classification, Recommendation, (2) Spell Checking, (3) 
Correction tasks, TTS – speech synthesis tasks, and ASR – speech recognition  

While sufficient data exist for 1, the private corpora for speech tasks 

(அ¯|தமி� பy�ய�), the public corpora of a 300hr voice dataset 
recently published from Mozilla Common Voice (University of Toronto, 
Scarborough, Canada leading Tamil effort [5a]) have enabled data completion 
to a large degree for tasks 2 and 3. Private repositories exist for voice data 
under Penn LDC. 

Ultimately the missing tooling can provide capability to quickly compose AI 
services based on open-source tools and existing compute environment to host 
services and devices in Tamil space. We propose for community to build a 
pytorch-lightning [5b] like API for Tamil tasks across NLP, TTS, ASR via AI 
so that newer AI/ML applications are easily built. Role of central institutions 
and governments is also explored. 
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1. INTRODUCTION  

 
The main tex Recently, DALL-E images (Generative AI) by Open-AI, and Stable Diffusion models by Emad 
Mostaque of Stability AI provides promise generative capabilities to average users unleashing creativity (Fig. 
1). These tools and technologies provide pathways to adapt some fast AI applications for good (provide TTS 
in voice of disabled person who has lost voice) and nuisance, or mischief (fake-news) etc. Generative AIs have 
their unresolved problems we list under biases portion of this paper. 
 
AI technologies allows several applications for Tamil community but we have report that adapting them safely 
and creatively with positive outcomes require more work from side of tooling, data curation among other 
metrics. 
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Fig. 1: Prompt to DALL-E from OpenAI [6] describing (a) street temple-car festival (Thiruvizha) in Madurai 
at night; (b) Tamil family celebrating festival of lights Deepavali in Madurai; same for bottom row as well. 
The prompt asked AI to generate in pastel style. 
 

 
 

2 MODELS 

 
Traditionally, Machine Learning Models were built for specifics - Specific Task, Specific Language - like Text 
Classification for English, Text Classification for Tamil and so on. Recently, Since the rise of Transformer-
based models like BERT, The lines of these specifics have gotten blurred. Thanks to Large Language Models 
that are trained on huge datasets and Millions and Billions of Parameters, The same model that’s used for 
English Translation can also be used for Tamil Translation. 

 
2.1 Zero-Shot Usage 

 
Zero-shot learning is a machine learning technique that allows a model to recognize an object or a concept that 
it has never seen before. While many, if not most, machine learning models require a large amount of training 
data, zero-shot learning can recognize an object or concept without any new training data. Large Language 
Models are trained on a large amount of text data. These models can be used to answer questions about text, 
such as "what is the most likely next word in a sentence?" Hence these models work fairly good out-of-box 
making them ideal candidates for a good Zero-shot usage.  
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An example of a Zero-shot usage is to use a Large Language Model like GPT-3 for Sentiment Classification 
for Tamil Language. Thus eliminating the need for new training data.  

 
2.2 Model Fine-Tuning 
 
Model Fine-tuning is a technique that allows a model to be trained on a new dataset. Large Language Models 
or Foundational Models can be fine-tuned to get improved performance on a new dataset. This became quite 
popular since the beginning of Transfer Learning. Transfer Learning is the process of applying knowledge 
gained in one context to a different context. For example, if you have learned how to use Microsoft Word, you 
can apply that knowledge to using OpenOffice. In the same way, Foundational Models or Large Language 
Models trained for Text Generation tasks can be used for other applications like Sentiment Analysis, Entity 
Extraction, Grammar Correction and so on. 
 
While Zero-shot Learning can work fairly well in a general context and is good for the English language, It 
can improve the performance of these models very well if they get trained on a relatively smaller dataset. Fine-
tuning a Large Language Model to let the fine-tuned model perform NLP for the dataset that is similar to the 
fine-tuned dataset can be a very effective way to use Foundational LLMs for Tamil NLP tasks.  
 
This does not mean that these models cannot be used in Zero-shot capability but means they do a lot better if 
they are fine-tuned on relevant dataset which in our case is new Tamil Dataset.  
2.3 Model Serving 
One of the least addressed problems in ML and AI is how to serve the Model to developers and end-users. It 
is important that we serve both Developers, who would build on top of our toolkit and end-users who would 
directly use our toolkit to leverage AI/ML for their Tamil NLP requirements.  Hence we propose two distinct 
ways to serve these models as a central toolkit for Tamil AI/ML 
 

1. A Python Library for Developers  
2. A Gradio App  

 
The Python Library that can be hosted for free on PyPi can serve the Tamil developers who want to use our 
Toolkit to build applications and services leveraging Tamil AI/ML while the Gradio App that can be run locally 
on any computer (preferably GPU) or hosted for free on Hugging Face Spaces can serve the end-users like 
Tamil Content Creators who want to include our Toolkit as part of their workflow.   
 
2.4 Model Selection  
 
While there is a growing number of Large Language Models every single day, It’s very important for us to 
pick the right model that can work well for Tamil Language. One of the easiest ways to select the right model 
for Tamil is by looking at the training dataset information. 
 
Most open source Large Language Models indicate their training dataset composition. From that information, 
We can understand which of those existing Large Language Models have got the most Tamil Data during the 
Model Training. This is primarily applicable for a Zero-shot Learning since Fine-tuned models mostly would 
have been fine-tuned on Tamil Dataset.  
 
For example, Big Science’s BLOOM model was 46 Natural Languages and 13 Programming Languages. Tamil 
is one of those Natural Languages of the Indic category which is ~4% of all the languages. Even though Tamil 
is a very small part of the entire language set, The Zero-shot tasks like Text Generation that we experiment for 
Tamil works fairly fine.  
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Fig. 2: Corpus map used to train a specific model [7] 

 
BLOOMZ and mT0, a family of models capable of following human instructions in dozens of languages zero-
shot. BLOOMZ and mT0 are finetuned from BLOOM and mT5 pretrained multilingual language models on 
crosslingual task mixture (xP3) and the resulting models are capable of crosslingual generalization to unseen 
tasks & languages. In the case of BLOOMZ & mT0, Tamil is just 0.5% of the fine-tuned data, Yet the model 
is capable of performing tasks like Sentiment analysis, Text generation, Keywords creation and so on.  
 
3 AI APPLICATIONS FOR TAMIL  
 
RoBERTa and BERT models are customized for Tamil by finetuning the final layers for classification of idioms 
in work [17]. We report in this section how various NLP, TTS applications can be solved using AI/ML models. 
3.1 Spelling Correction with LLM 
We may use masked words as ‘<mask>’ when input sentence to check for spelling correction on certain words 
in sentence that are out-of-dictionary or not correctable by known rules [8]; 
 

 
Fig. 3.1: Spelling checker functionality of LLM using masking; missing word is recommended வரேவä®. 

3.2 Sentiment Recognition with LLM 
 
Sentiment Recognition in NLP is the task of identifying the correct sense of a word in a given context. This is 
one of the most used tasks in NLP given how much text data is available in the world. It's also largely sought 
after given the business applications of Sentiment Analysis Models.  
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Fig. 3.2: sentiment recognition of text by using LLMs. 

 
With the help of LLMs, We can use the existing Foundational models for Sentiment Analysis in Tamil 
Language without the need for a new training dataset. For example, We used BLOOMZ LLM for performing 
Sentiment Analysis of a Tamil Review in a Zero-shot Context.  
 
3.3 Named-Entity Recognition with LLM 
 
Named-Entity Recognition is the task of identifying the names of people, places, organizations, and other 
entities of interest in text. This is a key component of many natural language processing applications. Using 
Large Language Models for Named-Entity Recognitions can be a very good application.  
 
Below is an example of using BLOOMZ model for Named-Entity Recognition.  
 

 
Fig. 3.3: Name-entity recognition using LLMs. 

3.4 Audio and Voice Applications - ASR, TTS 

ASR and TTS models based on sequence-to-sequence transformation pioneered by researchers at Meta 
(Facebook) have been adopted by authors to present a good demonstrations of TTS applications in Tamil, and 
other major Indian languages [15]. We note however number to words conversion remains a sore point in this 
implementation as 
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 compared to work [20].

 
Fig 3.4: Demo Space for work 

 
Clearly we can see the improved quality of AI/ML based TTS over unit-selection synthesis based 
approaches.  
 
OpenAI’s Whisper [16], as reported in [18], is demonstrated to translate high-quality lyrical Tamil audio with 
transcription and errors highlighted in the following figure. 
 

 
Fig 3.5: Experimental results of Malaikannan [18] using OpenAI Whisper for Tamil ASR based on the popular 
song “ெபாå� ந�" from the movie “ெபாå��å ெசàவå." This is showing low word-error rate 6.4%. 

4 TAMIL TOOLING GAPS 

Our proposal is the following to address the gaps, and we also understand many of the steps are further 
problems on their own: 

1. Develop a open-source toolbox for pre-training and task training specialization 

2. Identify good components to base effort 

3. Contribute engineering effort, testing, and validation 

1. R&D – DataScience, Infra, AI framework 

2. Engineering Validation – DataScience, Tamil language expertise 

3. Engineering – packaging, documentation, distribution 

4. Project management 

4. Library to be liberally licensed MIT/BSD 

5. Open-Source license for developed models 

6. Find hardware resources for AI model pre-training etc. 

7. Managed by a steering committee / nominated BDFL  

8. Scope – decade time frame 
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9. Financial support for such a wide effort 

4.1 Datasets related Tooling 

Currently hosted datasets [1] not consumable in uniform interface for Torch or with TensorFlow in a uniform 
format; we have only raw data today. 

4.2 Model Related Tooling 

- model attribute, training time, standardized accuracy metrics, training dataset, notions of biases etc. 
are absent 

4.3 Compute related challenges 

Free compute is limiting on what can be done; Google Cloud CoLaboratory is limited in credits that are freely 
available; training CNN or LSTM takes lot of time on laptop scale hardware. 
 
There is a chronic need for special purpose AI Accelerators (GPU, RDUs, etc.) for large scale models pre-
training; there needs to be efforts in private-public collaboration to subsidize cost and  sponsorship these 
activities. 

4.4 Problems and Biases 

Just a decade ago the auto-complete in Google search query with the words “Tamil “ will always end with 
“Tigers,” limiting what an uninformed lay-person could learn about Tamil people, language or culture; which 
such a subjective bias has been removed it remains largely un-tested in various areas. This would be considered 
as harmful bias against Tamils by virtue of language marker in the discourse of [10]. 
 
Large language models (LLMs) are known to have problems with representing minorities along various 
margins, problems with performing math (calculators), potential to be environmentally harmful, repeat harmful 
stereotypes on minorities by age, nationality, race or other marking criteria [10], etc. 
 
Language models exhibit a variety of expertise to work as auto-pilots in coding tasks [11], as email marketing 
assistants [12] etc. however as autonomous agents still much remains to be achieved [13] - current generation 
of AI models and agents are in rung-1 of 3-step ladder of causation [14] and act based on observation but not 
in a causal framework of learning which would be the creation of near-human level intelligence. 
 
Specifically for Tamil language, as a largely under-resourced language, we find the nature of AI-systems to 
largely dependent on public data sets (uncurated) and few private data sets, and goodwill of giant corporations 
like Goolge or Meta (Facebook) to develop models for tasks. In such cases the pre-trained models are not 
qualified for biases. Additionally where data is not available or incorrect data is available the systems will not 
be able to reason correctly causing problematic consequences for applications of such AI models for Tamil 
community. Overall sufficient availability of compute, data, correctness and bias measures for Tamil tasks are 
needed to quantify bias in AI models.  
 
Advent of generative AI models like DALL-E, Stable Diffusion etc. have created a chaotic situation of 
attribution, fair-use and copyright. 
 
As a Tamil community we would want our real-world language, cultural, audio-visual, written and oral cultural 
milieu to be within the “in-distribution” of training set of the language/visual/multi-modal models for AI. When 
such a ecosystem of data driven AI modeling, and harm reducing systems exist perhaps someday we can hope 
to eliminate biases about individuals, groups, or minorities (by various labels) for creation of a oracular AI 
agents which can be native to Tamil. 
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5. SUMMARY AND CONCLUSIONS 

AI/ML systems rely of good data; we note dominance of Tamil data reflects in metrics like OpenAI’s Whisper 
(ASR model) performing on Tamil audio to have lowest word-error rate (at 20.6%) among Indian languages 
(even compared to Hindi at 26.9%) perhaps evidence of data prevalence and seeds of digitization and open-
content in parallel corpora (audio + transcribed text) available in Tamil [16]. 
 
We have presented various aspects of AI/ML systems which can benefit the Tamil community in general and 
gaps in tooling which can accelerate the delivery of AI based applications in hands of general developer and 
community members, democratizing AI. 
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...", "Effect of.....", “Analysis of …”, “Design of…” etc. Indexing and abstracting services depend on the 
accuracy of the title, extracting from it keywords useful in cross-referencing and computer searching. An 
improperly titled paper may never reach the audience for which it was intended, so be specific. 

The Introduction should provide a clear background, a clear statement of the problem, the relevant 
literature on the subject, the proposed approach or solution, and the new value of research which it is 
innovation. It should be understandable to colleagues from a broad range of scientific disciplines. Organization 
and citation of the bibliography are made in IEEE style in sign [1], [2] and so on. The terms in foreign languages 
are written italic (italic). The text should be divided into sections, each with a separate heading and numbered 
consecutively. The section/subsection headings should be typed on a separate line, e.g., 1. Introduction [3]. 
Authors are suggested to present their articles in the section structure: Introduction - the comprehensive 
theoretical basis and/or the Proposed Method/Algorithm - Research Method - Results and Discussion – 
Conclusion.  

Literature review that has been done author used in the chapter "Introduction" to explain the difference 
of the manuscript with other papers, that it is innovative, it are used in the chapter "Research Method" to 
describe the step of research and used in the chapter "Results and Discussion" to support the analysis of the 
results [2]. If the manuscript was written really have high originality, which proposed a new method or 
algorithm, the additional chapter after the "Introduction" chapter and before the "Research Method" chapter 
can be added to explain briefly the theory and/or the proposed method/algorithm [4]. 
 
REFERENCES (10 PT) 
[1] https://huggingface.co/spaces/Harveenchadha/Vakyansh-Tamil-TTS  
[2] INFITT அ±Ûத�â - Awesome Tamil resource list,  https://github.com/INFITTOfficial/awesome-tamil (accessed 

Nov , 2022). 
[3] T. Wolf, “Huggingface's transformers: State-of-the-art natural language processing,” (2019). 
[4] M. Annamalai, “AI and Tamil Computing opportunities”, tutorial at Tamil Internet Conference (2021) link 
[5] (a) AbdulMajedRaja Bloomz model for AI, https://www.youtube.com/1littlecoder (accessed Nov 14, 2022);  
[6] (b) Niklas Muennighoff, et-al, "Crosslingual Generalization through Multitask Finetuning," arXiv:2211.01786 

(2022) 
[7] (a) UTSC Tamil Digital Studies Program Common Voice project https://tamil.digital.utsc.utoronto.ca/en/tamil-

common-voice 
[8] (b) Pytorch Lightning https://www.pytorchlightning.ai/ 4 
[9] DALL-E - Generative AI images from text by Open-AI, 2022 (accessed Nov 1, 2022) 
[10] Tamil portion of Corpus map of BigScience model, https://huggingface.co/spaces/bigscience-data/corpus-map 

(accessed Nov 28, 2022) 
[11] M. Annamalai, T. Shrinivasan, "Algorithms for certain classess of Tamil spelling correction," Tamil Internet 

Conference, Chennai, India (2019). 
[12] R. Bommasani et-al, “On the Opportunities and Risks of Foundation Models,” Stanford Center for Research on 

Foundation Models Report, August (2021). 
[13] Emily M. Bender, Timnit Gebru, Angelina McMillan-Major, and Shmargaret Shmitchell. 2021. “On the Dangers of 

Stochastic Parrots: Can Language Models Be Too Big?  ⤣⤤⤥⤦⤧⤨⤩⤪⤫” Proc. of ACM Conference FAccT '21, New York, NY, 
USA, pages 610–623, (2021) 

[14] Github Autopilot, https://github.com/features/copilot (accessed 2022) 
[15] Jasper AI (https://www.jasper.ai ) , (2022) 
[16] Pearl, Judea, and Dana Mackenzie. "AI can’t reason why." Wall Street Journal (2018). 



                ISSN: 2502-4752 

Tamil Internet Conference 2022, Vol. 21, Dec 2022,  170 - 178 

178

[17] Pearl, Judea, and Dana Mackenzie, “The Book of Why: The New Science of Cause and Effect,” Basic Books, (2018). 
[18] Harveen Singh Chadha, et-al, "Vakyansh: ASR Toolkit for Low Resource Indic languages," arXiv:2203.16512 

[cs.CL] (2022). 
[19] Alec Radford, et-al "Robust Speech Recognition via Large-Scale Weak Supervision," OpenAI Report (2022). 
[20] Briskilal, J. and Subalalitha, C.N., 2022. An ensemble model for classifying idioms and literal texts using BERT and 

RoBERTa. Information Processing & Management, 59(1), p.102756. 
[21] Malaikannan S, private communication (Nov, 2022). 
[22] (a) Malaikannan S, “Can a machine write a story ?,” blog post (2016). 
[23] (b) Anderj Karpathy, “The Unreasonable Effectiveness of Recurrent Neural Networks,” (2015). 
[24] Annamalai, Muthiah, and Sathia Mahadevan. "Generation and Parsing of Number to Words in Tamil." Tamil Internet 

Conference (2020). 
 

 
 
 



Tamil Internet Conference 2022 தமி� இைணய மாநா� 2022 
Vol. 21, Dec 2022, pp. 179 - 184 
ISSN: 2313-4887      179 

  

homepage:  https://tamilinternetconference.org 

 
க~�வ� அகர�ரà உ±வாÔகà 

 

ந�vச�கார} ேச. இராஜாராம}  

கண�{தமி� ஆƫவலƫ  
https://www.neechalkaran.com 

 

  ABSTRACT (10 PT) 
 

 ெபா¢வாக ஒ¯ ¥லி� உ�ள ெசா�கைள எ�லா� திரy�~ 
பy�யலிy� அகரநிர� அ�ல¢ ெசா��y�(index) எ}ற ெபயƬ� 
கைடசி~ பtகuகள�� ெவள�ய�ட~ப��. இத} ¬ல� 
¥லி´�ள கைலvெசா�கைள எள�தி� அைடயாள� 
காண«��. இ}§� சில இலtகிய ¥�க¶t� ஒ¯ ெசா� 
எuேக வ|தன, அத} ெபா¯� எ}² ஒ¯ 
ெசா�லைடº�(concordance) உ¯வாtக~ப��. «}© இவ�ைற 
எ�லா� மன�தƫகேள ெச�ய ேவz�ய�¯|தன. ஆனா� 
த�ேபாைதய கண�ன� ெமாழிய�ய� வளƫvசிய�� இவ�ைறt 
கண�ன�ேய ெச�ய «��. எ~ப�v ெச�யலா� அத} ப�}ேன 
உ�ள ¤yபuகைள இtகy�ைர வ�வƬtகிற¢ 
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1. INTRODUCTION  

 
ஓß எµÚதாள�å ெசாàலாäறைலÔ க~Ôக அவß பயåப©Ú«Ý ெசாäக�å எÙ~Ôைக°Ý, அதå 
¯©Ôக¯Ý ¯Ôxய கார~யா¤Ý. அதாவ« எÚதைனÜ ®�ய ெசாäகைளÔ ைகயாÙடாß எå²Ý ®�ய 
ெசாäக�å �ரேயாகÝ அ©Úத©Úத பÔகÕக�à எáவள¶ மா²xற« எå²Ý க~Úதாà அவ�å 
ெசாàலாäறைல ம�Ü�ட ¯}°Ý. அÛத வைக�à க~Ú«Ô காØட ¦ள¤ 
(http://apps.neechalkaran.com/sulaku) எåற க±� ஏäகனேவ உãள«.  
 
அ�à ஏேதÝ ஒ± பைடÜைபÚ தÛ« அ}Öெசாà எå² ேதß¶ ெசÞதாà, அÜபைடÜ�à உãள ெசாäகைள 
உ±ப�யà ப¤ÜபாÞ¶ ெசÞ« அ}ÖெசாäகைளÜ பØ}ய�©Ý. இதåÂலÝ அ�கÝ பயåப©ÚதÜ பØட 
ெசாäகைள அ�ய¯}°Ý. ேம³Ý எµÚ«, �ß எå² ·©தலாக¶Ý பல தகவàகைளÚ த±Ý. ஆனாà இ« 
¯µைமயான ெசாàலைடைவ உ±வாÔகாமà ெசாäபØ}யைல மØ©ேம எ©Ú«Ú த±Ý. எÛதÖ ெசாà எÛதÜ 
பÔகÝ எå² க~Ôக¯}யா«.  
 
இதä¤மாäறாக VaaniNLP ெபா��å «ைண°டå ெசாàலைடைவ உ±வாÔக ¯}°Ý. எáவா² 
உ±வாÔகலாÝ எå² ைபÚதாå ெமா��ைன ைமயமாகÔ ெகாÙ© �ேழ �வ�ÔகÜப©xற«. ஒ± docx 
அàல« odt ேகாÜ®கைள அதäகான �ரà ெகாÙ© ப}Ú« �ேழ உãள வ��à உர�Ô¤Ü ப�à பÔக 
உãளடÔகÚைதÔ ெகா©Ú«, அகர�ர�ைன உ±வாÔகலாÝ. இÛத உதாரணÚ�à இைணயÚதளÚ�ைன 
எ©Ú«ãேளாÝ. �±Ý�ய உர�கைள array மா��யாக எ©Ú«Ô ெகாãள ேவÙ©Ý. 
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அதå �åனß beautifulsoup அàல« Scrapy, Selenium, Octoparse ேபாåற ஏேதÝ இைணயÜ பÔகÚைதÖ 
¦ரÙ©Ý �ரலகÝ ெகாÙ© உãளடÔகÚைத மØ©Ý எ©Ú«Ô ெகாãளேவÙ©Ý. அÛத உãளடÔகÚைத 
word_tokenize வ� ெசாäகளாகÜ ப¤Ú«Ô ெகாãள ேவÙ©Ý.  

 
�åனß lemmatize வ� ஒáெவா± ெசாäக�å அ}ÖெசாäகைளÜ ��Ú«Ô ெகாãள ேவÙ©Ý. ெபா«வாக 
அைனÚ«Ö ெசாäகைள°Ý ஒேரேநரÚ�à அ}Öெசாà ��Üபைத�ட ஒ± வைரயைற ைவÚ« ெகா×சÝ 
ெகா×சமாகÜ ��Ú«Ô ெகாãளலாÝ. இÛத vaaninlp ெபா�யான« ஏறÔ¤ைறய ெப±Ýபாலான 
அ}ÖெசாäகைளÜ ��Ô¤Ý ஆனாà அதனாà ��Ôக¯}யாதவäைற உãள« உãளப} ெகா©Ú«�©Ý.  
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இ²�யாக xைடÚ«ãள த�Úத 
ெசாäகைள பÔகÔ ¤�°டå 
இைணÚ«, ெமாÚதமாகÖ ேசßÚதாà 
ெசாä¦Ø} xைடÚ« �©xற«. 
 
இÕேக p1, p2, p3 எå² 
உதாரணÚ�ä¤ இடÜபØ©ãள«. 
அைத �±Ý�ய ¤��Ø}à 
¤�Ú«Ô ெகாãள¯}°Ý. 
 
 
 
 
வரÝ®கã:   

● இÛதÜ ெபா� அைனÚ« �தமான 
ெசாäகைள°Ý ®�Û« ெகாãளா«. 
¦மாß 65000 அ}Öெசாäக´டå ¦மாß 13 ேகா} ெசாäகைளÜ ®�Û« ெகாã´Ý. தäகாலÚ த�µÔ¤ 
உ±வாÔகÜபØடதாà சமகால இலÔxயமàலாத அைனÚ« பைடÜ®க�³Ý ¯µைமயாகÜ 
��Ôகாமà ேபாகலாÝ. 
 

● ெபயßÖ ெசாäகã, �ைனÖ ெசாäகைளÚ த�ர மäறவäைறÜ ��Ôகா«, அைடயாள¯Ý காØடா«. 
“வளßxறேத” எåபைத “வளß” எå² ��Ú«Ô காØ©Ý, “நாகÜபØ}னÚ�à” எåபைத 
“நாகÜபØ}னÝ” எனÜ ��Ú«Ô காØ©Ý. ஆனாà “இáவைக“, “ெப±Ýபா³Ý”, 
“நாைகÜபØ}னÚ�à” ேபாåற இைடÖெசாäகã, த�Ü ெபயßகã ேபாåறவäைறÜ ��Ôகா«. 
அைனÚ«Ö ெசாäக´Ý கலÛேத இ±Ô¤Ý எåபதாà கைடzயாக ஒ±¯ைற ச�பாßÚ«Ô ெகாãள 
ேவÙ©Ý. 
 

● ஒå�ä¤Ý ேமäபØட ெசாäகைளÔ ெகாÙட ெபயßகைள அைடயாளÝ காணா«. உதாரணமாக “த�â 
நா©” எå² இ±Ûதாà த�â த�யாக¶Ý நா© த�யாக¶Ý கணÔxà ெகாãளÜப©Ý. ெபயß 
ெபா±ã ¦Ø}(Named Entity Recognition) �றைன°Ý எ�ßகாலÚ�à பயåப©Ú� இåÝ 
ேமÝபØட அகர�ரைல உ±வாÔக ேவÙ©Ý. 
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● க~�யாà ��Ôக ¯}யாதைவ எåறாà ®�ய ெசாà எå² எ©Ú«Ô ெகாãள ¯}யா« ஆனாà 
நைட¯ைற�à அ�கÝ ®ழÕகாத ெசாäகã எå² ெசாàல¯}°Ý. நாைள ெமா��யà �றå ·©Ý 
ேபா« இÛத எÙ~Ôைக�à மாäறÕகã �கµÝ எåபைத°Ý க±Ú�à ெகாãளலாÝ. 

 
 
ெசாàவÕx  
இÛத ̄ ைற�à இரÙ© இலÔxயÕக�å ெசாäகã ேசக�ÔகÜபØடன. இரÙ©Ý இைணயÚ�à உைரவ}�à 
xைடÜபதா³Ý இÛத இரÙ© இலÔxயÕக�å உைரநைட த�Úத கவனÝ ெபäறதா³Ý 
ேதßÛெத©ÔகÜபØடன. 
 
ெபாå��å ெசàவå  
அமரß கàx�å வரலாä²Ü ®�னமான ெபாå��å ெசàவå அதå �äகாத ெமா�நைடÔ¤Ü ®கâெபäற«. 

https://book.ponniyinselvan.in எåற ¯கவ��à உãளவäைறÖ ¦ரÙ} ஆÞ¶ெசÞைக�à �ேழ உãள 

®ã��வரÕகã xைடÔxåறன. 

 

ப¤�கã ெமாÚதÖ ெசாäகã வா~யாà ப¤Ôக ¯}யாதைவ 

ப¤� 1 74179  2164  

ப¤� 2 148252  4220  

ப¤� 3 214437  6121  

ப¤� 4 63492  1578  

ப¤� 5 198743  4669  

ெமாÚதÝ 699103  18752  

 

¯µÚ  தர¶  https://www.kaggle.com/datasets/neechalkaran/ponniyinselvan 

ெவÙ¯ர¦  

எµÚதாளß ெஜயேமாக�å ெவÙ¯ர¦ ®�னÚ�å இைணயÚதளÚ��±Û« https://venmurasu.in/ ¦ரÙ} 
ஆÞ¶ ெசÞயÜபØட«. இÜ®�னÚ�å 26 ¿àக�à 1932 அÚ�யாயÕக�à ¦மாß 1.38 ேகா} ெசாäகைளÔ 
க~�வ�யாக அலசÜபØடன. அ�à 90% ெசாäக�å அ}Öெசாà க~ÔகÜபØ©Ý இதர ெசாäகã 
உãளவாேற பØ}யலாx°ãளன.  

¿à ெமாÚதÖ ெசாäகã வா~யாà ப¤Ôக ¯}யாதைவ 

¯தäகனà 84543 7718 

மைழÜபாடà 173733 15391 

வÙணÔகடà 141509 13881 

�லÝ 56463 8567 

�ரயாைக 153956 9996 

ெவÙ¯xàநகரÝ 343689 29066 

இÛ�ர�லÝ 525807 47110 
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காÙ�பÝ 678381 58313 

ெவÞேயாå 159062 15516 

பå�± பைடÔகளÝ 331091 33345 

ெசாàவளßகா© 452717 45029 

xராதÝ 159620 16135 

மாமலß 347741 32027 

�ßÔேகாலÝ 195108 18865 

எµதழà 348760 35363 

¤±�Öசாரà 505304 52012 

இைமÔகணÝ 598061 61434 

ெசÛநா ேவÕைக 753298 77181 

�ைசேதß ெவãளÝ 902531 93482 

காßகடà 1070304 109038 

இ±Øக� 1195815 119636 

��å எைட 1301463 128115 

�ßÖ¦டß 1416884 137438 

க�ä�யாைன �ைர 1568449 150526 

கàெபா±z²¬ைர 157435 11071 

¯தலா�Ù 183548 13618 

ெமாÚதÝ 13805272 1339873 

 
¯µÚ தர¶: https://www.kaggle.com/datasets/neechalkaran/venmurasu 
 
பயåபா©  

ஒ± ெமா� வளர அÝெமா��à இலÔxயÕகã வளர ேவÙ©Ý. அÛதவைக�à ெவÙ¯ர¦ மä²Ý 
ெபாå��å ெசàவå த��à இலÔxயÚ�à ¯ÔxயÜ ®�னÕகளா¤Ý. ®�னÝ ¯µÔக பல ®�ய ெசாäகã 
ைகயாளÜபØ©ãளன. ®�யவßக´Ô¤ வாzÔக க©ைமயானதாக இ±Ûதா³Ý, வாzÔகÔ ·}யவßக´Ô¤ 
ெமா��å இ�ைமைய°Ý உணßÚ«xற«. ெசாàலாÞ¶ ெசÞய¶Ý �ளாÞ¶ ெசÞய¶Ý இÖெசாäகã 
பயåப©Ý. அ��யàÁßவமாக எÚதைனÜ ®�ய ெசாäகã உãளன எனÔ கÙ©�}Ôக¶Ý அகர�ரà 
உ±வாÔக¶Ý இÛத ¯யäz பயåப©Ý. 
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சித்த மருத்துவக் களத்தின் சமூக-மூலப்ப ொருண்மமயியல் அமமப்பும் தகவவல்  மீட்பும்  

எஸ். வீர அழகிொி 

எஸ். இரொசசந்திரன் 

 அமிர்தொ விஸ்வ வித்யபீடம் 

சகொயம்புத்தூர் 

1.முன்னுமர 

  சித்த மருத்துவம் என் து தமிழ்நொட்டில் சதொன்றிய  ொரம் ொிய மற்றும்  யனுள்ள 

மருத்துவ முமறகளில் ஒன்றொகும். இந்த முமற இந்தியொவில் மிகவும்  ழமமயொன மற்றும் 

மிகவும்  ிர லமொன மருத்துவ முமறகளில் ஒன்றொகக் கருதப் டுகிறது. சித்தர் என்ற பசொல் 

உடல் மற்றும் ஆன்மீக நமடமுமறகளில் சிறந்து விளங்கு வர்கமளக் குறிக்கிறது. அவர்கள் 

சித்த மருத்துவத்தின் ஆரம்   யிற்சியொளர்கள். ப ரும் ொலொன சித்த இலக்கியங்கள் தமிழில் 

எழுதப் ட்டமவ; இதன் சொியொன புொிதலுக்கும்  யனுள்ள  யிற்சிக்கும் தமிழ் பமொழியில் 

புலமம சதமவ. மனிதகுலத்தின் நல்வொழ்வுக்கு, குறிப் ொக நவீன வொழ்க்மக முமறக்கு சித்த 

மருத்துவ முமறயில் சிறந்த நமடமுமறகள் மிகவும் சதமவப் டுகின்றன. இதற்கு சித்தொ 

அமமப் ின் மூலம் பதொிவிக்கப் டும் அறிவின் சொியொன புொிதல் மற்றும் சிறந்த  ிரதிநிதித்துவம் 

சதமவப் டுகிறது, இமத இறுதிப்  யனர், இமையப்  யன் ொடுகள் மற்றும் தொனியங்கு 

அறிவொர்ந்த அமமப்புகளொல் எளிதொக அணுகும் டி பசய்ய இயலும். சமற்கூறிய 

சதமவகளுடன் இந்த  ொரம் ொிய அறிமவப்  ிரதிநிதித்துவப் டுத்துவதற்கொன மிகச் சொியொன 

வழிகளில் ஒன்று மூலப்ப ொருண்மமகமளப்  யன் டுத்துவதொகும். மூலப்ப ொருண்மம 

முமறயொன  ிரதிநிதித்துவ முமறகமள மொற்றியமமக்கிறது, இதன் மூலம் ஒருவர் 

சித்தமருத்துவக் களத் தகவல்கமள விளங்கக்கூடிய நிமலயில் ப ொருண்மம மயக்கம் இன்றி 

 கிர்ந்து பகொள்ள முடியும். இந்த ஆய்வொனது தமிழ் பமொழியில் கட்டமமக்கப் ட்ட ஒரு 

சித்தமருத்துவக் கள மூலப்ப ொருண்மமமய முன்பமொழிகிறது. எந்தபவொரு  யன் ொட்டிலும் 

சித்தமருத்துவ அறிமவ அணுகுவதற்கும் விளக்குவதற்கும்   இது உதவியொக அமமயும். 

 தனிப் ட்ட மூலப்ப ொருண்மமயியல் அமமப்பு சமுதொயத்மத வல்லுநர்களின் 

அறிவொண்மமயில் இருந்து விலக்கி மவக்கும். எனசவ சமூகம்  கிர்ந்து பகொள்ளும் அறிமவப் 

 யன் டுத்தி சுகொதொரக் களத்தின் மூலப்ப ொருண்மமயியல் கட்டமமப்ம  உருவொக்குவதற்கு 

இங்கு முன்பமொழியப் ட்டுள்ளது. முன்பமொழியப் ட்ட அறிவு அடிப் மடயிலொன அமமப்ம  

உருவொக்கும் ச ொது சமூகத்தொல்  கிரப் டும் அறிவு கைக்கில் எடுத்துக்பகொள்ளப் டும், சமூக 

மூலப்ப ொருண்மமயியல் அமமப்பு சுகொதொர களத்தின்  ிரதிநிதித்துவத்தில் மிகவும் 
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 யனுள்ளதொக இருக்கும். சமூக-பமொழியியல் அமமப்பு மற்றும் இயற்மக பமொழி பசயலொக்கம் 

(NLP) இதற்கு  ங்களிக்க முடியும். சமூகத்தின் கண்சைொட்டத்மதயும் ஆர்வத்மதயும் 

உள்ளடக்கிய உடல்நலக் களத்தின் தமிழ்ப்  ிரதிநிதித்துவம் இன்மறய சதமவ. ஆங்கிலம் 

ப ொது மூலப்ப ொருண்மமயியல் கட்டமமப்ம யும், சுகொதொர களம் உட் ட  ிற குறிப் ிட்ட 

மூலப்ப ொருண்மமக் கட்டமமப்ம யும் உருவொக்கியுள்ளது. ஆனொல், சித்தமருத்துவ அறிமவ 

அடிப் மடயொகக் பகொண்டு சுகொதொரக் களத்தில் சமூக-மூலப்ப ொருண்மமயியல் 

கட்டமமப்ம  உருவொக்கும் தற்ச ொமதய முன்பமொழிவு ஒரு புதிய முயற்சியொகும். 

மூலப்ப ொருண்மமயியல் என் து ஒரு ப ொருண்மமக் களத்தில் உள்ள பசொல் அலகுகமள 

பசொல்சொர் மற்றும் ப ொருண்மமசொர் உறவுகள்  மூலம் இமைத்து,  கிர்ந்துபகொள்ளும் 

முமறயின் அடிப் மடயில் அமமயும். மூலப்ப ொருண்மமயியல் அமமப்ம   ின்வருமொறு 

பவளிப் டுத்தலொம்.  
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ஏன் ஒருவர் மூலப்ப ொருண்மமயியமல உருவொக்க சவண்டும் என்ற சகள்வி எழலொம்.   ின்வருவன சில 

கொரைங்களொகும்: 

 மக்களுக்கும் அல்லது பமன்ப ொருள் பசயலிகளுக்கும் இமடயில் தகவலின் அமமப் ின் 

ப ொதுவொன புொிதமல  ங்கிட்டுக்பகொள்ள 

 ப ொருண்மமக்கள அறிமவ மீளப் யன் டுத்த இயலச்பசய்ய 

 ப ொருண்மமக்கள ஊகங்கமள பவளிப் மடப் டுத்த 

 பசயற் டுத்தும் அறிவிலிருந்து ப ொருண்மமக்கள அறிமவப்  ிொிக்க 

 ப ொருண்மமக்கள அறிமவ ஆய 
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மூலப்ப ொருண்மமயியல் ஒரு ப ொருண்மமக்களத்தில் தகவல்கமளப்  ங்கிட்டுக்பகொள்ளத் 

சதமவப் டும்/விரும்பும் ந ர்களுக்கு ஒரு ப ொதுவொன பசொற்பறொமகமய வமரயமற விளக்கம் 

பசய்கிறது. 

2. முந்மதய ஆய்வுகள் 

 CYC மற்றும் IEEE SUMO ச ொன்ற மூலப்ப ொருண்மமயியல்கள் மற்றும் மூலப்ப ொருண்மம 

அமமப்புகமள உருவொக்குவதில் சில குறிப் ிடத்தக்க முயற்சிகள் சமற்பகொள்ளப் ட்டுள்ளன. Upper 

CYC திட்டம் ப ொதுவொன அறிவின் 3000 மிக முக்கியமொன கருத்துகமளப்  டம் ிடித்து, 

மூலப்ப ொருண்மமமய உருவொக்குகிறது. SUMO (Standard Upper Ontology) திட்டம் உயர் நிமல, 

பமட்டொ, தத்துவம் மற்றும் ப ொதுவொன வமகயொன கருத்துகமளப்  டம் ிடிப் தில் உள்ள சிக்கமல 

நிவர்த்தி பசய்து அவற்மற இன்னும் விொிவொக முன்மவக்கிறது. சில குறிப் ிட்ட களம் சொர்ந்த 

மூலப்ப ொருண்மமயியல்களும் இந்த வடிவவொதங்கமளப்  யன் டுத்தி உருவொக்கப் ட்டுள்ளன. இந்த 

முந்மதய முயற்சிகளில் இருந்து, ப ொிய அளவிலொன மூலப்ப ொருண்மமகமள உருவொக்குவது ஒரு புதிய 

சிக்கல்கமள உருவொக்குகிறது என் மத நொம் அறிசவொம், குறிப் ொக மூலப்ப ொருண்மமயியல்கள் 

உமறந்த வளங்கமளக் கொட்டிலும் "சநரடி களஞ்சியங்களொக"  ொர்க்கப் டும். எடுத்துக்கொட்டொக, 

எந்தபவொரு ப ொிய அளவிலொன மூலப்ப ொருண்மமயியல் வடிவமமப்புக் குழுக்களும்  ின்வரும் முக்கிய 

சிக்கல்கமளக் கருத்தில் பகொள்ள சவண்டும்: தற்ச ொதுள்ள மூலப்ப ொருண்மமயியல்  ின்னலமமப் ில் 

புதிய களங்கமளச் சசர்ப் து, அறிவு வடிவமமப்ம  மொற்றுவது, பசயல்திறன் சிக்கல்கள் மற்றும் 

சசமவயின் உத்தரவொதத் தரம், அளவிடுதல் மற்றும் எந்த மொற்றங்கமளயும் பசய்வதில் எளிமம. 

 மநடொ (1975) முன்பமொழியப் ட்ட ப ொருளின் கூறு  குப் ொய்வுக் சகொட் ொட்டின் 

அடிப் மடயில் உருவொக்கப் ட்ட தமிழ் பசொற்களஞ்சியத்திற்கொக (1982, 2001) ரொசேந்திரன் ஒரு 

மூலப்ப ொருண்மமயியல் பசொற்களஞ்சியத்மத உருவொக்கியுள்ளொர், இது இந்திய  ொரம் ொியமொன 

நிகண்டு மற்றும் அொிஸ்டொட்டிலிய மரபுகள் மற்றும் இனங்கள் ஆகியவற்றிற்கு ஏற்றவொறு 

சமம் டுத்தப் ட்டது. ரொசேந்திரன் (2001) பசொற்களஞ்சியத்தொல் குறிப் ிடப் டும் கருத்துருக்கமள 

நொன்கு வமககளொக வமகப் டுத்தியுள்ளொர்: மநடொமவப் (1975)  ின் ற்றி இவர் 

பசொற்கமள/கருத்துருக்கமள இருப்புப்ப ொருள்கள், அருவங்கள், நிகழ்வுகள் மற்றும் பதொடர்புகள் எனப் 

 குத்துள்ளொர். இருப்புப்ப ொருள்கள் உறுதியொன கருத்துகளின் குறிப்பு அர்த்தங்கமளக் 

பகொண்டிருக்கின்றன, நிகழ்வுகள் முக்கியமொக விமனச்பசொற்கள் மற்றும் விமனப் ப யர்ச்பசொற்கமளக் 

பகொண்டுள்ளன மற்றும் அருவங்கள் முக்கியமொக ப யரமடச் பசொற்கள் மற்றும் விமனயமடச்பசொற்கள் 

ஆகியவற்மறக் பகொண்டிருக்கும். பதொடர் ன்கள் பசயற் ொட்டுச் பசொற்கள், முன்பனொட்டுகள், 

 ின்பனொட்டுக்கள், இமைப் ொன்கள் ச ொன்றவற்மற உட் டுத்தும்.  

3. பசொல்சொர் மற்றும் ப ொருண்மமசொர் உறவுகளொல் சித்தமருத்துவச் பசொற்பறொமகமயக் கட்டமமத்தல் 

பசொல்சொர் உறவுகள் 
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 தமிழ் பசொற்களஞ்சியத்தின் மூலப்ப ொருண்மமயியல் கட்டமமப் ில், பசொல் அலகுகமள 

ஒன்றுடன் ஒன்று இமைக்க அல்லது பதொடர்பு டுத்தக்கூடிய குமறந்த ட்சம் நொன்கு பசொல்சொர் 

அல்லது அர்த்த உறவுகள் உள்ளன. 

ஒருப ொருள் ன்பமொழி: மருத்துவர்: மவத்தியர் 

உள்ளடங்குபமொழி-உள்ளடக்குபமொழி: மருத்துவம்: சித்தமருத்துவம் 

சிமனபமொழி-முழுபமொழி: மக, கொல்: உடல் 

இமசவு: கண்சைொய்-கண்சிவப்பு 

இமசவின்மம: சித்தமருத்துவம் – ஆயுர்சவதமருத்துவம் 

பசொல்சொர் மரபுொிமம 

 உள்ளடக்குபமொழி-உள்ளடங்குபமொழி மற்றும் சிமனபமொழி-முழுபமொழி ஆகியமவ பசொல் 

அலகுகள் ப ொருண்மமப்  ண்புக்கூறுகமளப் ப றுவமத உறுதிப் டுத்துகின்றன. 

 பசொற்பறொமக இரண்டு வமகயொன கட்டமமப்ம  அனுமதிக்கிறது:கிமள  டிநிமல அமமப்பு, 
கிமள அல்லொத  டிநிமல அமமப்பு. கிமளப்  டிநிமல அமமப்பு இருவமகப் டும்: வமகப் ொட்டியல் 

 டிநிமல அமமப்பு, முழு-சிமனப்  டிநிமல அமமப்பு. கிமளயல்லொ  டிநிமல அமமப்பு இரண்டு 

வமகப் டும்: பதொடர் அமமப்பு, விகித அமமப்பு. 

கிமளப்  டிநிமல அமமப்பு 

  டிநிமலமய இரண்டு உறவுகளின் அடிப் மடயில் வமகப் டுத்தலொம்: ஆதிக்க உறவு, 

சவறு ொட்டு உறவு. A மற்றும் B, A மற்றும் C, B மற்றும் D மற்றும் B மற்றும் E, C மற்றும் F மற்றும் C 

மற்றும் G ஆகியவற்றுக்கு இமடசய உள்ள உறவு ஆதிக்கத்தின் உறவு. B மற்றும் C, D மற்றும் E 

மற்றும் F மற்றும் G ஆகியவற்றுக்கு இமடசய உள்ள உறவு சவறு ொட்டு உறவு 

     A 

     B         C 

   D  E F               G. 

 

வமகப் ொட்டியல்  டிநிமல அமமப்பு 

 வமகப் ொட்டியல்  டிநிமலகள், அடிப் மடயில் வமகப் டுத்தும் அமமப் ொகும், சமலும் அமவ 

ஒரு பமொழி ச சு வர்கள் உலக அனு வத்மத வமகப் டுத்தும் விதத்மத  ிரதி லிக்கின்றன. நன்கு 
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உருவொக்கப் ட்ட வமகப் ொட்டியல் பவவ்சவறு நிமலகளில் உள்ள வமககளின் ஒழுங்கொன மற்றும் 

திறமமயொன பதொகுப்ம  வழங்குகிறது.   

     உயிொிகள் 

    விலங்குகள்                    றமவ            மீன்                   பூச்சி                                                       

  நொய்             யொமன          கிளி            கழுகு    ன்னொ சுறொ    எறும்பு      வண்ைத்துப்பூச்சி 

 

முழு-சிமன  டிநிமல அமமப்பு 

 முழு-சிமன அல்லது  ொக உறவுகள் என் து மூலப்ப ொருண்மமயியல் உறவுகள் ஆகும், அமவ 

எங்கும் நிமறந்த, வமக ிொித்தல் துமைத்பதொகுப்பு உறவுகளொக அடிப் மடயொகக் கருதப் டுகின்றன 

      உடல் 

 

 தமல              கழுத்து               மொர்பு              வயிறு             கொல்                         மக 

                                   

        பதொமட    முழங்கொல்   கணுக்கொல்    ொதம் 

கிமளயில்லொ அமமப்பு 

 கிமளயில்லொ அமமப்பு  லவமகப் டும். 

வொிமச அமமப்பு: 

 கிமளகளின்றி ஒன்றுக்குப் ின் ஒன்றொக வொிமசப் டுத்தும் அமமப்பு வொிமச அமமப் ொகும்;. 

இது இரண்டுவமகப் டும்: இருதுருவ அமமப்பு, ஒருதுருவ அமமப்பு.  

இருதுருவங்கள் 

 வொிமச அமமப் ில் எளிமமயொனது ஒரு இமை எதிர்பமொழிகள் ஆகும். எதிர்பமொழிகள் என்ற 

தமலப் ில் பசொல்லப் ட்டமதத் தவிர, இந்தக் கட்டமமப்புகமளப்  ற்றிச் பசொல்வதற்கு ப ொிதொக 

ஒன்றும் இல்மல. 

இருதுருவச்சங்கிலிகள் 
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 இருமுமன சங்கிலிகள் அளவின் ஒவ்பவொரு முமனயிலும் எதிர் துருவமுமனப் ின் 

மமறமுகமொன மிமகயொன பசொற்கமளக் பகொண்டுள்ளன.  ின்வருவது இருதுருவச்சங்கிலிக்கு 

எடுத்துக்கொட்டு ஆகும்: 

 {மிகநுண்ைிய, நுண்ைிய, சிறிய, ப ொிய, மிகப்ப ொிய} 

ஒருதுருவச் சங்கலிகள் 

 ஒருதுருவச் சங்கிலிகளில், சங்கிலியின் முமனகளில் உள்ள பசொற்கள் எதிர் திமசகளில் 

சநொக்கப் டுகின்றன என் தில் எந்த அர்த்தமும் இல்மல.  ின்வரு மவ  ல்சவறு வமகயொன 

ஒருதுருவச் சங்கிலிகள் ஆகும்: 

1. அளபுகள் 

2. நிமலகள் 

3. அளவீடுகள் 

4. தரவொிமசகள் 

5. பதொடர்வொிமசகள் 

 அளபுகள் 

 அளவு அல்லது தீவிரம் ச ொன்ற பதொடர்ச்சியொன அளவிடப் ட்ட சில  ண்புகளின் பவவ்சவறு 

அளவுகமள அவற்றின் அர்த்தத்தின் ஒரு  குதியொக அளபுகள் இமைக்கின்றன, ஆனொல் சசர்ப் தில் 

எந்த பதொடர்பும் இல்மல.  ின்வரு மவ எடுத்துக்கொட்டுகள் ஆகும்: 

 {சதொல்வி, பவற்றி, தனிமதிப்பு} 

 { ொமற, குன்று, மமல, மொமமல} 

நிமலகள் 

 நிமலகள் என் து ஏதொவது ஒரு வொழ்க்மகச் சுழற்சியில் புள்ளிகள் மற்றும் ப ொதுவொக 

முன்சனற்றம் என்ற கருத்மத உள்ளடக்கியது.  ின்வரு மவ எடுத்துக்கொட்டுகள்: 

 { ட்ட முன் டிப்பு, இளநிமலப்  ட்டம், முதுநிமல  ட்டம், முமனவர்  ட்டம்} 

 {முட்மட, லொர்வொ,  ியூ ொ, வண்ைத்துப்பூச்சி}  

அளவீடுகள் 

 அளவீடுகள் ஒரு  குதி-முழு உறமவ அடிப் மடயொகக் பகொண்டமவ, ஒவ்பவொன்றும் ஒசர 

எண்ைிக்மகயிலொன ஒசர  குதிகளொகப்  ிொிக்கப் டுகின்றன: ப ொதுவொக அருகிலுள்ள பசொற்களொல் 

குறிக்கப் ட்ட அளவிடப் ட்ட  ண்புகளின் மதிப்புகளுக்கு இமடசய ஒரு வடிவியல் உறவு உள்ளது. 

 {பசகண்டு, மினிட், மைி, நொள், வொரம், மொதம், ஆண்டு} 

 {மில்லிமீட்டர், பசன்டிமீட்டர், மீட்டர்} 

 {இஞ்சு, அடி, கேம்,  ர்லொங்கு, மமல்}  

 {ஆழொக்கு, உழக்கு,  க்கொ, மரக்கொல்}  
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வொிமசகள் 

 வொிமசகளும் வொிமசப் டுத்தப் ட்ட பசொற்கள் ஆகும், ஆனொல் அண்மட பசொற்கமளப் 

ப ொறுத்தவமர 'அதிகமொகசவொ அல்லது குமறவொகசவொ' எந்த  ண்பும் இல்மல. 

 {ஒன்று, இரண்டு, மூன்று, …, } 

{இறந்தகொலம், நிகழ்கொலம், எதிர்கொலம்} 

{கொர்கொலம், கூதிர்கொலம், முன் னிக்கொலம்,  ின் னிக்கொலம், இளசவனிற்கொலம், முதுசவனிற்கொலம்} 

 

   வொக்கியம்  sentence       நொடு country       

  

   பதொடர் phrase     மொநிலம்  state  

  

    பசொல் word     மொவட்டம் district 

    

    உரு ன் morpheme     வட்டம்  division 

 

   ஒலியன் phoneme 

 

சுற்றுக்கள் 

    

                                    ஞொயிறு/Sunday 

 

           சனி /Saturday            திங்கள்/Monday 

     

          பவள்ளி/Friday               பசவ்வொய்/Tuesday 

       

   

                       வியொழன்/Thursday   புதன்/Wednesday 

 

  

 

சுருளிகள் 

 வொிமச மற்றும் சுற்றுக்களின் கலமவயொனது சுருளிகளின் வமரயறுக்கும்  ண்புகளொக 

எடுத்துக்பகொள்ளப் டலொம். சுருள் இமைப்புகள் ப ொதுவொக கொலங்கமளக் குறிக்கின்றன. 
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கொமல/morning      கொமல/morning 

 

மதியம்/afternoon     விடியல்/early morning                

 

மொமல/evening            நள்ளிரவு/midnight 

      

       இரவு/night 

 

4. சித்த மூலப்ப ொருண்மமயியல் அமமப்பு உருவொக்கத்திற்கொன முன்சனற் ொடுகள் 

தரவுகமள சசகொிக்க வொர்த்மத உட்ப ொதிக்கும் நுட் ங்கள் (Word embedding techniques to collect 

data) 

சித்த மருத்துவம்  ற்றிய தரவுகமள சசகொிக்க வொர்த்மத உட்ப ொதிக்கும் நுட் ங்கமளப் 

 யன் டுத்துகிசறொம். 

 சவர்ட் எம்ப டிங் என் து பசொல்  ிரதிநிதித்துவத்தின் ஒரு நுட் மொகும், இது இயந்திர கற்றல் 

வழிமுமறகளொல் ஒத்த ப ொருமளக் பகொண்ட பசொற்கமளப் புொிந்துபகொள்ள அனுமதிக்கிறது. 

பதொழில்நுட்  ொீதியொக, இது நரம் ியல் பநட்பவொர்க், நிகழ்தகவு மொதிொி அல்லது பசொல் இமை நிகழ்வு 

சமட்ொிக்ஸில்  ொிமொைக் குமறப்பு ஆகியவற்மறப்  யன் டுத்தி உண்மமயொன எண்களின் 

திமசயன்களொக வொர்த்மதகமள சமப் ிங் பசய்வதொகும். 

  ல்சவறு பமொழி மொதிொிகமளப்  யன் டுத்தி பசொல் உட்ப ொதிப்ம க் கற்றுக்பகொள்ளலொம். 

எடுத்துக்கொட்டொக, ‘நொய்’ பவக்டரொல் [0.75, 0.22, 0.66, 0.97] குறிப் ிடப் டும். அகரொதியில் உள்ள 

அமனத்து பசொற்களும் இவ்வொறு குறியொக்கம் பசய்யப் ட்டொல், வொர்த்மதகளின் திமசயன்கமள 

ஒன்சறொபடொன்று ஒப் ிடுவது சொத்தியமொகும், எடுத்துக்கொட்டொக, திமசயன்களுக்கு இமடசய உள்ள 

சகொமசன் தூரம் அல்லது யூக்ளிடியன் தூரத்மத அளவிடுவதன் மூலம். 

 வொர்த்மதகளின் நல்ல  ிரதிநிதித்துவம், 'சொக்கர்' அல்லது 'இயந்திரம்' என்ற பசொல்மல விட 'பசல்லம்' 

 என்ற வொர்த்மத 'நொய்' என்ற பசொல்லுக்கு பநருக்கமொக இருப் மதக் கண்டறிய முடியும். எனசவ, 

 உட்ப ொதிக்கப் ட்ட பவக்டொர் ஸ்ச ஸில், ரொேொ-ஆண்+ப ண் = ரொைி அல்லது லண்டன்-

 இங்கிலொந்து+இத்தொலி = சரொம் என்ற சமன் ொடு கூட இருக்கும் என்று நம்புவதற்கு இந்தப் 

  ிரதிநிதித்துவங்கள் நம்மம அனுமதிக்கின்றன. 

 சித்த மருத்துவ அமமப்பு  ின்வரும்  ல்சவறு ட்ட கிி்மளகமளக் பகொண்டுள்ளது 

குை ொடம் (Pharmacology),  

நஞ்சுமருத்துவம் (Toxicology), 

 சநொய்நொடல் (Pathology),  

மருத்துவம் (General Medicine),  

சூல் மற்றும் மகளிர் மருத்துவம் (Obstetrics and Gynaecology),  

குழந்மத மருத்துவம் (Paediatrics),  
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அறுமவ மருத்துவம் (Surgery), 

சதொல் மருத்துவம் (Dermatology), 

கண், மூக்கு, பதொண்மட மருத்துவம் (E. N. T),  

கண்மருத்துவம் (Ophthalmology),  

கிொிமக சநொய்மருத்துவம் (Psychiatry), 

வர்மம்  (Pressure Manipulation Therapy) 

புறமருத்துவம்  (External Therapy),  

முதிசயொர் மருத்துவம் (Geriatrics)  

 கொய கற் ம் (Rejuvenation therapy). 

சித்த மருத்துவ ஒழுங்கமமப்பு நொன்கு முதன்மமயொன  ிொிவுகமளக் பகொண்டுள்ளது, 

1. வொதம்/இரசவொதம் (Chemistry/Iatrochemistry Alchemy, 

2. மவத்தியம் (Treatment), 

3. சயொகம் (Yogic Practices) 

4. ஞொனம் (Wisdom) 

அடிப் மடக் சகொட் ொடுகள் - 96 தத்துவம் 

சித்த முமறப் டி மனிதன் தத்துவம் எனப் டும் அடிப் மடக் சகொட் ொடுகள் / கருவிகளொல் 

கட்டமமக்கப் டுகிறொன், அமவ 96 எண்ைிக்மகயில் உள்ளன. அமவ மனித உடலின் அடிப் மட 

பசயல் ொடுகமளக் மகயொளும் அறிவியலொகக் கருதப் டுகின்றன. இந்த 96 பகொள்மககள் உடல், 

பசயல் ொட்டு, உளவியல் மற்றும் அறிவுசொர் கூறுகமள உள்ளடக்கியது. 

 அகக்கருவிகள் 36 

 புறக்கருவிகள்-60 

சநொய் அறிதல் (Diagnosis) 

1. நொடி  ொிசசொதமன (Siddha way of Pulse examination)  

2.  ொிசப்  ொிசசொதமன (Touch and palpation)  

3. நொப்  ொிசசொதமன(Tongue examination)  

4. நிறப்  ொிசசொதமன (Colour, complexion, discolouration etc.)  

5. பமொழிப்  ொிசசொதமன (Voice examination)  

6. விழிப்  ொிசசொதமன(Eyes examination) 

7. மலப்  ொிசசொதமன (Stools examination) 

8. மூத்திரப்  ொிசசொதமன (Urine examination)  

a. Urine Sign  

 b. பநய்க்குறி (Oil on Urine Sign) 

 ின்வருவது சித்தமருத்துவ மூலப்ப ொருண்மமயின் ஒரு எடுத்துக்கொட்டொகும். 
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5. முடிவுமர 
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 சித்த மருத்துவ களத்திற்கொன முன்பமொழியப் ட்ட மூலப்ப ொருண்மமயியல் கட்டமமப்பு 

அடிப் மடயிலொன அறிவு அமமப்பு மருத்துவ நமடமுமறயில் ஈடு டு வர்களுக்கு ப ரும் உதவியொக 

இருக்கும். சித்த களத்தின் முன்பமொழியப் ட்ட சமூக-மூலப்ப ொருண்மமயியல்-அறிவு 

அடிப் மடயிலொன கட்டமமப் ின் மூலம் ப ொது மக்களும்  யனமடயலொம். 

சநொக்கிட்டு நூல்கள் 

Busa, F., Calzolari, N., and Lenci, A. 2001. “Generative Lexicon and SIMPLE Model: Developing 

Semantic Resources for NLP.” In: Bouillon P. and Busa, F. (ed.) The language of Word Meaning, 

Cambridge University Press, Cambridge, pp. 333-362.  

Busa, F., Calzolari, N., Lenci, A. and J. Pustejovsky. 2001. “Building a Semantic Lexicon: Structuring 

and Generating Concepts.” In: H. Bunt et al. (ed.) Computing meaning, Volume 2, 29-51, Kluwer 

Academic publishers, Netherlands.  

Fellbaum,   Christiane  (Ed).  WordNet:  An  electronic  lexical  database, MIT Press, 1999. 

Lenat, D. B. and R. V. Guha. Building Large Knowledge Based Systems. Reading, Massachusetts: 

Addison Wesley, 1990 

Nida, E.A. 1975a. Componential Analysis of Meaning: An Introduction to Semantic Structure. Mouton, 

The Hague. 

Nida, E.A. 1975.b. Exploring Semantic Structure. The Hague:   Mouton. 

Rajendran, S. 2001. taRkaalat tamizc coRkaLanjciyam [Thesaurus for Modern Tamil]. Tamil 

University, Thanjavur. 

Rajendran, S. 1995. "Towards a Compilation of a Thesaurus for Modern Tamil". South Asian 

Language Review. 5.1:62-99. 

Vasudeva Varma. Building Large Scale Ontology Networks. Downloaded from internet. 
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Corpus Analysis of ditransitive verb “koṭu” in Modern Tamil  

for Information Retrieval System 

 

A.Murugaiyan1 and  

1Ecole Pratique des Hautes Etudes, Paris, a.murugaiyan@gmail.com 
2Pondicherry University, dhanagiri@pondiuni.ac.in 

 
This paper presents an analysis of “koṭu” (to give) a ditransitive verb in simple predicate 

constructions in Modern Tamil for building Information Retrieval System. . A “Ditransitive 

Construction is a construction with a verb denoting transfer of an entity (T) from an agent (A) 

to a recipient (R), such as Kim gave Lee a box” (Haspelmath 2015). Information retrieval is 

understood as the process of selecting relevant information from a collection of information 

sources to meet a specific information demand. Tamil is considered as a verb final language 

which permits a relatively free word order. Typologically a nominative-accusative language 

Tamil is potentially a differential object-marking language. On the other hand, the dative case 

encodes different arguments like experiencer, recipient, and beneficiary.  

 

In this paper we examine 1) whether there is any hierarchical ordering of different 

participants / arguments like agent, theme, beneficiary, recipient and purposive, 2) how these 

different participants are encoded and 3) how these information would be integrated in the 

process of information retrieval in Tamil. 
 

 1. nāṉ rāmaṉukku puttakattukkukāka paṇam koṭuttēṉ (Agent-Beneficiary-Purposive-Theme-Verb) 

2.  nāṉ kōyilukku naṉkoṭaiyāka rāmaṉiṭam paṇam koṭuttēṉ. (Agent-Beneficiary-Purposive-Recipient-

Verb) 

 

References: 

 

Haspelmath Martin. 2015. ‘Ditransitive Constructions’, Annual Review of Linguistics, 

2015:1(1), 19-41. 

Heine, Bernd & König, Christa. 2007. On the linear order of ditransitive objects. Ms., 

University of Cologne. 
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ஆய்வுச் சுருக்கம் – Abstract 

 
 

இயந்திர ம ொழிமெயர்ப்பிற்கொன அகரொதி உருவொக்கம் 

(Lexicon for Machine Translation) 

 

முனனவர் ெ. கு ொர் 

உதவிப் பேராசிரியர் 

தமிழ்த்துறை 

தமிழ்நாடு மத்தியப் ேல்கறைக்கழகம் 

திருவாரூர் – 610 005 

மின்னஞ்சல்: pkumar@cutn.ac.in 

 

மமாழிமேயர்ப்பிற்குப் ேயன்ேடக்கூடிய முக்கியமான கருவிகளில் ஒன்று 

அகராதி ஆகும். அகராதி போன்ைமதாரு அறமப்பு மனித மூறையில் (Mental 

Dictionary) இருப்ேதால்தான் மனித மமாழிமேயர்ப்பு எளிறமயாக நறடமேறுகிைது. 

கணினியின் வருறகப்பிைகு மமாழியாய்வுக் கருவிகள் ேைவும் உருவாக்கப்ேட்டன. 

இக்கருவிகறை ஒன்றிறைத்து கணினி மமாழிமேயர்ப்புகள் ேை நடந்து வந்தாலும், 

தமிழில் முழுறமயான கணினி மமாழிமேயர்ப்பு இன்னும் வரவில்றை. 

இதுமதாடர்ோன ஆய்வுகள் ேைவும் நறடமேற்று வருகின்ைன. இதன் ஒரு 

ேகுதியானது தான் இயந்திர மமாழிமேயர்ப்பிற்கான அகராதி உருவாக்கம் என்ேது. 

அந்த வறகயில் இன்றைக்குக் கிறடக்கக்கூடிய அச்சு அகராதித் தரவுகறைகறைக் 

மகாண்டு கணினி மமாழிமேயர்ப்புகறைச் மசய்ய இயைாது என்ேறதயும், 

மசாற்களின் மமாழிப் மோருறைப் புரிந்து மகாள்ளும் வறகயில் கணினிக்கான 

அகராதி எவ்வாறு உருவாக்கப்ேட பவண்டும் என்ேறதயும் இக்கட்டுறர விரிவாக 

ஆராய்கிைது. 
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Migrating TamilPesu to Cloud based
Deployment

Authors: Surendhar Ravichandran <surendhar.r@proton.me>, T. Shrinivasan
<tshrinivasan@gmail.com>, Muthiah Annamalai ezhillang@gmail.com

Abstract:
Open-Tamil project has expanded to provide its API as web-service via tamilpesu.us website
since 2018 [1]. In this article we share the process of migrating the deployment of this API
server through cloud based app-platform with a service providers thereby providing significant
advantages to users of site like: secure https access, quick time from code commit to
deployment, and ease of maintenance for the project developers. We propose these
identifications as easier tools for maintenance and growth of Tamil web applications and cause
for wider adoption in our community.

References:
1. Syed Abuthahir et-al,”Growth and Evolution of Open-Tamil,” Tamil Internet Conference

(2018).
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Natural Language Resources in Tamil 

ABSTRACT 

           Today we are living in the world of communication. The world of communication interlinks 
everyone through its various media. In this aspect Computers play a major role by bringing the 
world under the user's fingertip. Grammar is the legal advocacy to the human art of 
communication. But learners get annoyed with the language rules and the old teaching 
methodology.  

        Interlinking the computer to the language through Natural language Processing (NLP) paves 
a way to solve this problem. The innovative NLP applications are used to generate language 
learning and teaching tools which enhance the teaching and learning of Grammar. In this paper we 
present the Grammar teaching tools for analyzing and learning character, word and sentence of 
Tamil Language. Tools like Character Analyzer for analyzing character, Morphological Analyzer 
and Generator and Verb Conjugator for the word level analysis and Parts of Speech Tagger, Chuker 
and Dependency parser for the sentence level analysis were developed using machine learning 
based technology. These tools are very useful for second language learners to understand the 
character, word and sentence construction of Tamil language in a non-conceptual way. General 
Terms Tamil grammar, Agglutinative language, Natural Language processing, Machine 
Translation. 

Keywords: Grammar Learning and Teaching, Machine Learning, Character Analyzer, 
Morphological Analyzer and Generator, Verb Conjugator, Parts of Speech Tagger and Chuker, 
Dependency parser. 
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Symmetries in Number Forms of Tamil
and Dravidian Languages

Authors: Muthiah Annamalai ezhillang@gmail.com

Abstract:
We propose the Tamil number forms are equivalent by isomorphism (single rule over all
numbers to corresponding numeral) in Telugu, Kannada and Malayalam. The latter being almost
indistinguishable from Tamil except for prosody; this is based on intuition of digit forms [1]. We
further contend that algorithm for generating numerals in any of the four languages are
structurally identical due to the equivalence of numerals in a abstract way. We propose
common algorithm for generating and parsing number forms [2] in these languages to/from text
and into audio TTS generation. These can be used in various applications like token-queue
systems, spoken calculators, etc.

References:
1. Wikipedia on Tamil Numeral Influence,

https://en.wikipedia.org/wiki/Tamil_numerals#Influence (accessed Nov 14, 2022)
2. M. Annamalai, S. Mahadevan, “Generation and Parsing of Number to Words in Tamil,”

Tamil Internet Conference, 2020.
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Linguistic issues in machine translation in Tamil 
 
 

த�âெமா��à இயÛ�ர ெமா�ெபயßÜ�à ெமா��யà zÔகàகã 
 
 

Selvajothi Ramalingam 
Faculty of Languages and Linguistics 

Unversiti Malaya, Kuala Lumpur, Malaysia 
 

  ஆÞ¶Ö ¦±ÔகÝ 

 
 ெமா�ெபயßÜ® எåப« ஒ± ெமா��à வழÕகÜபØட தகவàகைள ேவ² 

ெமா�ேப¦ேவாß அ�Û« ெகாã´Ý வைக�à அÛதÔ ¤�Ü�Øட ெமா�Ô¤ 
மாä� அைமÔ¤Ý நடவ}Ôைகயா¤Ý. இÛத ந ன °கÚ�à ெமா�ெபயßÜ® 
நடவ}Ôைகயான« ெதா�à¬ØபÝ «ைணெகாÙ© �க¶Ý எ�தாகÖ 
ெசÞயÔ·}ய ஒåறாக அைமÛ�±Ôxற«. அáவைக�à இயÛ�ர 
ெமா�ெபயßÜபான« ¤�Üபாக, ·¤ã ெமா�ெபயßÜ® (google translation), 
ெமா�ெபயßÜ® நடவ}ÔைகÔ¤ �கÜெப�ய உÛ«தலாக அைமxåற«. 
·¤ã ெமா�ெபயßÜ�à, இ«வைர 134 ெமா�க�à இலவசமாக 
ெமா�ெபயßÔகÔ·}ய வச� அைமÛ«ãள«. இ±Ü�Ý இÛதÔ ·¤ã 
ெமா�ெபயßÜ® இåÝ ¯µைமயான; தரÝவாÞÛத ஒåறாக 
அைமய�àைல எåப« இயÛ�ர ெமா�ெபயßÜ�å  zÔகலாக 
அைமÛ�±Ôxற«. ஆனாà இÖzÔகà எàலா ெமா�க´Ô¤Ý ஒேர �ைல�à 
அைமவ�àைல. zல ெமா�க�à ெமா�ெபயßÜ®Ú தரÝ zறÜபாக¶Ý, zல 
ெமா�க�à ெமா�ெபயßÜ®Ú தரÝ ேமாசமாக¶Ý அைமÛ�±ÜபைதÔ 
காண¯}xற«. இÛத ஆÞவான« ேகா�Ø-19 ெப±Ûெதாä²Ô காலகØடÚ�à 
மேலzய நாØ}à ெவ�வÛத மலாÞ, ஆÕxல நா�தâக�à ேகா�Ø-19 
ெப±Ûெதாä²Ú ெதாடßபான ெசÞ�கைள ெமா�ெபயßÔ¤Ý ேபா« 
ஏäபØ©ãள ெமா��யà zÔகàகைள அைடயாளÝ கÙ©ãள«. 
அáவைக�à ¤ழÜபமான வாÔxய அைமÜ®, ெபா±Úதமäற ெசாäபயåபா©, 
தவறான ப��©ெபயßகã, இலÔகணÜ �ைழகã ேபாåறைவ இயÛ�ர 
ெமா�ெபயßÜ�å zÔகàகளாக இáவாÞ�à ெவ�ÔெகாணரÜபØ©ãளன. 
ேம³Ý இயÛ�ர ெமா�ெபயßÜ® ெவ²Ý ேநர} ெபா±Ùைமைய மØ©ேம 
ெமா�ெபயßÚ«ãளேத த�ர ¹ழ�யà ெபா±Ùைம ெமா�ெபயßÜ�à 
இடÝெபற�àைல எåப«¶Ý கÙட�யÜபØ©ãள«. ஆக, இயÛ�ர 
ெமா�ெபயßÜ�à ெமா�ெபயßÔகÜபØட பவà அàல« தகவà 
ெமா�ெபயßÜ®Ôகான இலÔைக அைடயாமà அதå தரÚைதÜ பா�Ôxåற 
வைக�à அைமÛ«ãளைத நாÝ அ�ய ¯}xற«. 
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1. ¯åைர  

ெமா�ெபயßÜ® எåப« ஒ± Âல ெமா���±Û« மäெறா± ெமா�Ô¤ (இலÔ¤ ெமா�Ô¤) க±Úைத 
மாä²Ý ெசயலா¤Ý (Derrida & Venuti, 2001). தகவà ெதாடß®Ö சாதனÕகளான வாெனா�, ெதாைலÔகாØz, 
ெசÞ�Úதாã, இைணயÝ, ேபாåற அைனÚ« ஊடகÕக´Ý ெமா�ெபயßÜ®Ü ப~Ô¤Ü 
பயåப©ÚதÜப©xåறன. இåைறய ¹ழ�à ெப±Ýபாலான நா©கã ஒ±ெமா� ேப¦Ý மÔகã ெகாÙட 
நாடாக இ±Üப�àைல. ¤ைறÛதபØசÝ இரÙ© ெமா�களாவ« பயåபாØ}à இ±Ôxற«. அதாவ« அÛத 
நாØ© மÔக�å ெப±Ýபாåைம�ன�å தாÞெமா� அàல« ேதzய ெமா�°Ý அைனÚ«லக ெமா�யான 
ஆÕxலÝ பயåபாØ© ெமா�யாக¶Ý கà� ெமா�யாக¶Ý இ±Ôxற« (Mukadam, Sommerlad & Livingston, 2017). 
இáவாறான பåெமா�Ö¹ழ�à ெமா�ெபயßÜ® நடவ}Ôைகயான« ¯ÔxயÝ வாÞÛத ஒåறாக அைமxற«. 
ஒ± ெமா��à வழÕகÜபØட தகவàகã இåெனா± ெமா� ேப¦Ý சÂகÚ�னß ®�Û« ெகாã´Ý வைக�à 
இÛத ெமா�ெபயßÜ® நடவ}Ôைக ேமäெகாãளÜப©xற«. இ« ெதாடßபாக ¯Ûைதய காலÕக�à 
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ெமா�ெபயßÜ® நடவ}Ôைக�åேபா« அகரா�°Ý ெசாäகள×zய¯Ý ெப±Û«ைணயாக இ±Ûத«. ஆனாà 
தäேபாைதய ெதா�à¬Øப வளßÖz காரணமாகÔ க~�, இைணயÝ, ெசய�கã ெப±Û«ைணயாக இ±Û« 
வ±xற«. இவä�å வா�லாக �க �ைர�à ெமா�ெபயßÜைபÖ ெசÞ«�©Ý ¹ழ³Ý அைமxற«. 
அáவைக�à இயÛ�ர ெமா�ெபயßÜபான« ¤�Üபாக ·¤ã ெமா�ெபயßÜ®, ெமா�ெபயßÜ® 
நடவ}Ôைகைய இåÝ «�தÜப©Ú«xåற ெசயலாகÜ பாßÔக ¯}xற«. இÛதÔ ·¤ã ெமா�ெபயßÜ�à 
இ«வைர ெமாÚதÝ 134 ெமா�கã இடÝெபä²ãளன (https://translate.google.com.my). இáவாறான இயÛ�ர 
ெமா�ெபயßÜ�à தØடÖ¦ ெசÞ« ெமா�ெபயßÜப«Ý ேபÖ¦ைர வ� ெமா�ெபயßÜப«Ý ெமா�ெபயßÜ®Ü 
ப~ைய ேம³Ý «�தÜப©Ú«xற«.    
 
இயÛ�ர ெமா�ெபயßÜ® (machine translation) எåப« ஒ± வைக தா�யÕx ெமா�ெபயßÜ® 
(https://en.oxforddictionaries.com/definition/machine_translation). அதாவ« க~��å «ைணெகாÙ© இைணயÝவ� 
ெமா�ெபயßÜ®Ü ப~கã ெமா�ெபயßÜபாளßகளாà ெசÞயÜப©வ«. இ« அவßக�å ெமா�ெபயßÜ®Ü 
ப~கைளÚ «�தÜப©Úத உத¶xåற«. இåைறய தகவà °கÚ�à தகவàகைள �ைரÛ« ெப²வதä¤Ý 
ெமா�ெபயßÜ®Ü ப~ைய �ைர¶ப©Ú«வதä¤Ý ·¤ã ெமா�ெபயßÜ® உத¶xற« (Nur Naimah Akmar & 
Harun, 2016). இயÛ�ர ெமா�ெபயßÜ® ெமா�ெபயßÜபாளßக´Ô¤Ü பல நåைமகைளÔ ெகாÙ}±Ûதா³Ý, 
ம�த ஆäறேலா© ஒÜ�ட இயலா« எåப« �தßசனமான உÙைம. zÔகலான ெமா� அைமÜ�å காரணமாகÚ 
தரமான ெமா�ெபயßÜ®கைள உ±வாÔ¤வ�à ம�த �®ணÚ«வÝ, பÙபாØ© �å®ல அ�¶, ¦ä²Ö¹ழà, 
ெமா��யà பÙ®கã உØபட பàேவ² கார~கã zறÛத ெமா�ெபயßÜ®Ô¤Ú «ைண®�xåறன (Wan Rose 
Eliza, 2013). இயÛ�ர ெமா�ெபயßÜ�à ெமா�ெபயßெபயßÔகÜபØட பவà ெபா«வாக ேநர} 
ெமா�ெபயßÜபாகேவ இ±Ôxற«. இதனாà ெமா�ெபயßÜ�à ¤ழÜபமான தகவàக´Ý, ெபா±ãமயÔக¯Ý, 
இலÔகணÜ �ைழக´Ý அ�கமாகேவ காணÜப©xற« (Haroon & Daud,2017). இÖzÔகைல அ}ÜபைடயாகÔ 
ெகாÙ© இÛத ஆÞ¶ ேமäெகாãளÜபØட«. இÛத ஆÞ�å ேநாÔகமான« த�âெமா��à இயÛ�ர 
ெமா�ெபயßÜ® ¤�ÜபாகÔ ·¤ã ெமா�ெபயßÜ�à காணÜப©Ý ெமா��யà zÔகàகைள அைடயாளÝ 
காÙபதா¤Ý. இÖzÔகàகைளÔ கÙட�Û« �ß ெசÞயÜப©Ýேபா« அதå ெமா�ெபயßÜ®Ú தரÝ ேமேலாÕக 
வாÞÜ®ãள«. இÕ¤தாå ெமா�ெபயßÜபாள�å பÕ¤Ý ேதைவÜப©xற«. ஆக இயÛ�ர ெமா�ெபயßÜ®Ö 
ெசÞதா³Ý ம�த �®ணÚ«வ¯Ý இைணÛ« ெமா�ெபயßÔ¤Ýேபா« ெமா�ெபயßÜ®Ü ப~ «�தமாக¶Ý 
தரமாக¶Ý அைமய ¹ழà ஏäப©Ý (Nur Naimah Akmar & Harun, 2016).  
 
ெமா�ெபயßÜ® எåப« உலகÝ ¯µவ«Ý ேவகமாக வளரÚ ெதாடÕxய ஒ± «ைறயா¤Ý. ெமா�ெபயßÜ® 
நடவ}Ôைக�å வ� ஒ± சÂகÚ�å க±Ú«±வாÔகÝ, பÙபா©, வாâ�யà ·² ஆxயவäைற ¯µைமயாக 
�ளÕxÔ ெகாãள இய³Ý. ஆ�Ý, பÙைடய காலÕக�à, ெமா�ெபயßÜ�å நடவ}Ôைகயான« 
¤�Ü�Øட ஒ± zல தரÜ�னராà மØ©ேம ெசÞயÔ·}யைவயாக, ¤�Üபாக இரÙ© ெமா�க�à 
®லைமெபäறவßக´Ý கà�Ú த¤�ெபäறவßக´Ý மØ©ேம ெமா�ெபயßÜ®Ü ப~கைளÖ ெசÞ« வÛததாக 
இ±Ûத«. Garcia (2009) அவßக´Ý இேத க±Ú�ைன ¯åைவÔxåறாß. அதாவ« உயßÔகà� கäறவßக´Ý 
ெமா�ெபயßÜ®Ôெகன zறÜ®Ú த¤� ெபäறவßகã மØ©ேம ெமா�ெபயßÔ¤Ý �றå ெகாÙடவßகளாகÔ 
க±தÜபØடனß. அவßகேள ெமா�ெபயßÜ®Ü ப~கைளÖ ெசÞ« வÛதனß.  
 
ஆÕxல, மலாÞ ெமா�க�à பல ெமா�ெபயபßÜ®Ô க±�கã இ±Ûதா³Ý தäேபா« த�âெமா��à ·¤ã 
ெமா�ெபயßÜ® மØ©ேம ெப±Ýபாலாேனாராà பயåப©ÚதÜப©xற«. 1990க´Ô¤Ü �ற¤ க~�°Ý 
இைணயÜ பயåபா©Ý அ�க��±Ûத  ேவைள  Google, Yahoo, Bing ேபாåற ேத©ெபா�கã ெமா�ெபயßÜ�å 
ேபா« ஒ± தகவைலÜ ெப²வதä¤Ý ெபா±Ùைமைய அ�Û« ெகாãவதä¤Ý ெமா�ெபயßÜபாள±Ô¤ 
�க¶Ý உத�யாக இ±Û« வÛத« (Haroon & Daud, 2017). பாßÔகÜேபானாà, இåைறய காலகØடÚ�à 
இைணயÚ�å பயåபா© இÛத ெமா�ெபயßÜ®Ü ப~ைய எ�தாÔக ெப±Ý«ைணயாக அைமxற«. 
 
ெதாடßÛ«, அகரா� ெமா�ெபயßÜபதäகான �க ¯Ôxயமான க±�க�à ஒåறாகÔ க±தÜப©xற«. ஆனாà 
தäேபாைதய காலகØடÚ�à ஒ± ெசாà�å ெபா±ைள �க �ைர�à ெத�Û« ெகாãவதä¤ இைணயÚைத°Ý 
ெசய�கைள°Ý பயåப©Ú«xåறனß. ெமா�ெபயßÜபாளßகã இÜேபா« இÛத அகரா�கைளÔ ைகயடÔக 
�றåேபz; க~� வா�லாகேவ அªx ெப²xåற வாÞÜ®கã அைமÛ«�Øடன. எÕx±Û« 
ேவÙ©மானா³Ý; எÛேநரÚ�³Ý தÕகã ெமா�ெபயßÜ®Ü ப~ைய ¯}Ôக ெமா�ெபயßÜபாளß 
அகரா�ையÔ ெகாÙ©வர ேவÙ}ய அவzய�àைல. அகரா�ைய அª¤வதä¤ ெமா�ெபயßÜபாள±Ô¤Ü 
ேபா«மான;  ேவகமான இைணயÚ தர¶ மØ©ேம ேதைவயாக இ±Ôxற«.  
 
·¤ã ெமா�ெபயßÜ® ·¤ã �²வனÚ�னராà அ�¯கÜப©ÚதÜபØ© �±வxÔகÜப©Ý ெமா�ெபயßÜ®Ö 
ெசயàபாடா¤Ý. ெமா�ெபயßÜபாளßகã தாÕகã ெமா�ெபயßÔக�±Ô¤Ý உைரநைடÜப¤�ையÔ ·¤ã 
ெமா�ெபயßÜ�à ப�¶ ெசÞத ஒ±zல �நா}க�ேலேய ேநர}யாக இலÔ¤ ெமா�Ô¤ 
ெமா�ெபயßÔகÜபØ©�©Ý. இ« ¯µைமயாக இயÛ�ர ெமா�ெபயßÜபாக அைமxற«. ·¤ã 
ெமா�ெபயßÜ�à தäேபா« உãள 134 ெமா�க´ã த�âெமா�°Ý அடÕ¤Ý. Sofer (2009) எåபவß இயÛ�ர 
ெமா�ெபயßÜபான« ெமா�ெபயßÜ®Ü ப~ைய �ைர¶ப©Ú«வ« மØ©ேம மாறாக அதå தரÝ அதாவ« 
ெமா�ெபயßÔகÜபØட தகவàகã ச�யாக¶Ý ெபா±Úதமாக¶Ý ெமா�ெபயßÔகÜபØ©ãளதா அàல« 
ெபா±Ùைம ச�யாக¶Ý ெபா±Úதமாக¶Ý அைமÛ«ãளதா எåப« உ²�யäற« எå² ·²xறாß. Zetzsche 
(2007) எåபவேரா இயÛ�ர ெமா�ெபயßÔ¤Ý பவ�å தரÚைத°Ý ம�தßகã ெமா�ெபயßÔ¤Ý பவ�å 
தரÚைத°Ý ஒÜ�ட இயலா« எå² ·²xறாß. அதாவ« ம�த ஆäறேலா© ெசÞயÜப©xåற 
ெமா�ெபயßÜேப தரமானதாக அைமயÔ·}ய சாÚ��யÔ ·²கã இ±Ôxåறன. காரணÝ இயÛ�ர 
ெமா�ெபயßÜபான« ேநர} ெமா�ெபயßÜைப மØ©ேம ெசÞய இய³Ý. ¹ழ�யà ெபா±Ùைமைய அ�Û« 
ெமா�ெபயßÔ¤Ý ஆäறà அதä¤Ô xைடயா«. ெதாடßÛ« இயÛ�ர ெமா�ெபயßÜபன« ெசாà³Ô¤Ö ெசாà 
ெமா�ெபயßÜ® ெசÞயÔ·}யேத த�ர ஒØ© ெமாÚத பÚ� அàல« பவ�å ேநாÔகÝ அ�Û«,உãளடÔகÝ 
அ�Û«  உைரÔ ேகாைவ (discourse) அ}Üபைட�à ெமா�ெபயßÜப�àைல. இÔக±Úைத Iman Santoso (2011) 
எåபவß ேம³Ý வ³ÉØ©xறாß. அதாவ« ·¤ã ெமா�ெபயßÜ® �ைறவான ஒå² அàல எå²Ý 
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ெபா±Úதமான ெமா�ெபயßÜைப வழÕ¤வ�àைல எå²Ý ·²xறாß. அ«மØ©மàலாமà ·¤ã 
ெமா�ெபயßÜ�à 134 ெமா�கã இ±Ûதா³Ý ெமா�ெபயßÜ®Ú தரமான« ஒ± ெமா���±Û« இåெனா± 
ெமா�Ô¤ ேவ²பØ©ãள«. இதä¤Ô காரணÝ அÛதÛத ெமா��å ெதாட�யà அைமÜ® ¯ைற, இலÔகணÝ, 
ெசாàலாÔக அª¤¯ைற ஆxயவä�à மாäறÝ உãள«. 
 
2. ஆÞ¶ அª¤¯ைற 

இÛத ஆÞ¶ �ளÔக¯ைற�லான பÙ®சாß வைகையÖ சாßÛத ஆÞவாக அைமÛ�±Ôxற«. உãளடÔகÜ 
ப¤ÜபாÞ¶ ¯ைற�à தர¶கã ப¤ÜபாÞ¶ ெசÞயÜபØ©ãளன. ேகா�Ø-19  ெப±Ûெதாä²Ô காலகØடÚ�à 
மலாÞ; ஆÕxல நா�தâக�à ெவ�வÛ«ãள ெப±Ûெதாä²Ö ெசÞ�கைள இயÛ�ர ெமா�ெபயßÜ�à 
ெமா�ெபயßÔகÜபØ© ஆÞ¶Ú தர¶களாகÔ பயåப©ÚதÜபØட«. இÛத ெமா�ெபயßÜைபÖ ெசÞதவßகã  
மேலzயா�à அைமÛ«ãள ெபா«Ü பàகைலÔகழகÝ ஒå�à ெமா��யà «ைற�à ப�³Ý 10 மாணவßகã 
ஆவß. இவßகã ·¤ã ெமா�ெபயßÜ®Ô க±�ையÜ பயåப©Ú� ெமா�ெபயßÜ®Ö ெசÞதனß. காரணÝ 
த�âெமா��à ·¤ã ெமா�ெபெயßÜ® மØ©ேம ெப±Ýபாலாேனாராà பயåப©ÚதÜபØ© வ±xற«. 
அவßகã ெமாÚதÝ 10 ெசÞ�கã (5 மலாÞ ெமா�°Ý 5 ஆÕxல¯Ý) ெத�¶ ெசÞ« அதைன இயÛ�ர 
ெமா�ெபயßÜ�å வா�லாக ெமா�ெபயßÚத �å ெமா�ெபயßÚதைதÖ �ßெசÞதனß. இைவேய ஆÞ¶Ú 
தர¶வாகÜ பயåப©ÚதÜபØட«.  மலாÞ; ஆÕxலÝ இரÙ© ெமா�க�³Ý ஒ±zல பÚ�கã மØ©ேம 
ேதாராயமாகÚ ேதßÛெத©ÔகÜபØ© ஆÞ¶Ú தரவாகÜ பயåப©ÚதÜபØட«.  
 
3. ஆÞ¶ ¯}¶கã 

ேதßÛெத©ÔகÜபØட ெசÞ�க�å ெமா�ெபயßÜைப உä² ேநாÔxய�à ெமா��யà ·²களான 
வாÔxய அைமÜ®, ெசாàலாÔகÝ, இலÔகணÝ ஆxய ·²கã  ெமா�ெபயßÜ�à (இலÔ¤ ெமா��à) 
�ßெசÞயÜபட ேவÙ©Ý எåப« அ�ய ¯}xற«. ேதßÛெத©ÔகÜபØட நா�தâÖ ெசÞ�Ü ப¤��à zல 
வ�கã (Âல ெமா�), இயÛ�ர ெமா�ெபயßÜ�å உைர வ}வÝ, மாணவßக�å ெமா�ெபயßÜ®, இயÛ�ர 
ெமா�ெபயßÜ�à ஏäபØட zÔகàகã ஆxயைவ அடÕx°ãளன.   இÛத ஆÞ¶ ̄ }¶கã அØடவைண 1 ̄ தà 
6 வைர�à வழÕகÜபØ©ãளன.  

 
அØடவைண 1.  மலாÞ- த�â இயÛ�ர ெமா�ெபயßÜ®Ý ம�த ெமா�ெபயßÜ®Ý 

எÙ மலாÞெமா� இயÛ�ர 
ெமா�ெபயßÜ®  
(Machine Translation) 

ம�த ெமா�ெபயßÜ® 
(Human Translation) 

ெமா�ெபயßÜ®Ö 
zÔகàகã 

1 Assalamualaikum dan 
Salam Sejahtera, saudara-
saudari rakyat Malaysia 
yang saya kasihi. 
 

எå அåபான மேலzய 
சேகாதர 
சேகாத�களான 
அæஸலா¯வா�க-Ý 
மä²Ý சலாÝ 
ெசéெதரா. 

எå அå®Ô¤�ய 
மேலzய மÔகã 
அைனவ±Ô¤Ý 
வணÔகÝ. 

ெபா±Úதமான �கரå 
அæஸலா¯வா�கÝ 
மä²Ý சலாÝ ெசéெதரா 
எåற ெசாäெறாட±Ô¤Ü 
ப�லாக வணÔகÝ எåற 
ஒ± ெசாà 
பயåப©Ú��±ÔகலாÝ.  
தவறான ேவä²ைம உ±® 
[சேகாதர சேகாத�களான – 
சேகாதர சேகாத�க´Ô¤]  

2 Malam ini, sekali lagi saya 
berada di hadapan saudara-
saudari sekalian untuk 
memaklumkan situasi 
semasa ancaman wabak 
Covid-19 yang telah 
menimbulkan kebimbangan 
bukan sahaja di Malaysia, 
malahan di seluruh dunia. 

இå�ர¶, ேகா�Ø -19 
ெதாä²ேநா�å 
அÖ¦²Úத�å ேபா« 
�ைலைமைய 
ெத��Ôக �Ù©Ý 
நாå சேகாதர 
சேகாத�க´Ô¤ 
¯åனாà 
இ±Ôxேறå, இ« 
மேலzயா�à 
மØ©மàல, உலகÝ 
¯µவ«Ý கவைலைய 
ஏäப©Ú�°ãள«. 

மேலzய மÔகã 
மØ©மàலாமà, 
உலகள�à 
அைனவைர°Ý 
அÖ¦²Ú� வ±xåற 
ேகா�Ø 19 
ெப±Ûெதாä²ேநா�å 
தäேபாைதய 
�லவரÚைதÚ ெத��Ôக 
இå�ர¶ உÕகã ¯å 
�Ù©Ý �äxேறå. 

தவறான ெசாàலாØz 
[கவைல – அÖ¦²Úதà] 
[அÖ¦²Úத�å ேபா« -   
அÖ¦²Ú� வ±xåற] 
ெசாà இைய® 
[¯åனாà இ±Ôxேறå - 
¯å �äxேறå] 
�Ùட வாÔxயÝ – 
[¤ழÜபÚைத ஏäப©Ú«Ý 
இலÔ¤ ெமா�] 
தவறான ப��© ெபயß 
[சேகாதர சேகாத�க´Ô¤ -
உÕகã] 

3 Sehingga kini, wabak Covid-
19 telah merebak di 135 
buah negara.   

இå²வைர, ேகா�Ø -
19 ெதாä²ேநாÞ 135 
நா©க´Ô¤ 
பர�°ãள«.  

ேகா�Ø -19 
ெப±Ûெதாä² ேநாÞ 
இ«வைர�³Ý 135 
நா©க´Ô¤Ü 
பர�°ãள«. 

 
ெபா±Úதமான �கரå 
[இ«வைர – இå²வைர] 

4 Seramai 162,711 orang 
telah disahkan positif 
Covid-19 di seluruh dunia. 

உலகள�à ெமாÚதÝ 
162,711 ேபß ேகா�Ø -
19Ô¤ சாதகமாக 
இ±Üப« உ²� 
ெசÞயÜபØ©ãள«. 

உலகளா�ய �ைல�à 
ெமாÚதÝ 162,711 
ேப±Ô¤  
இÜெப±Ûெதாä²ேநாÞ 
ெதாä�°ãளதாக உ²� 
ெசÞயÜபØ©ãள«.  

தவறான ெசாàலாØz 
[சாதகமாக – 
ெதாä�°ãள«] 

5 Daripada jumlah ini, 
seramai 6,443 orang telah 
meninggal dunia. 
 

இவßக�à 6,443 ேபß 
இறÛ«ãளனß. 

இÛத ெமாÚத 
எÙ~Ôைக�à ¦மாß 
6443 ேபß 
இÜெப±Ûெதாä² 
ேநா�னாà 
ப�யாx°ãளனß. 

zல ெசாäகã 
�©பØ©ãள« அàல« 
பயåப©ÚதÜபட�àைல 
[Jumlah - ெமாÚத 
எÙ~Ôைக�à] 
[Seramai = ¦மாß] 
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6 Di Malaysia, telah berlaku 
peningkatan kes Covid-19 
secara mendadak, iaitu 190 
kes semalam, disusuli 125 
kes baharu hari ini, 
menjadikan jumlah 
keseluruhan individu yang 
dijangkiti wabak ini adalah 
sebanyak 553 orang.  

மேலzயா�à, 
ேகா�Ø -19 
வழÔ¤க�à 
·ßைமயான அ�க�Ü® 
ஏäபØ©ãள«, இ« 
ேநä² 190 வழÔ¤கã, 
இå² 125 ®�ய 
வழÔ¤கã, 
ெதாä²ேநாயாà 
பா�ÔகÜபØட ெமாÚத 
நபßக�å 
எÙ~Ôைகைய 553 
ேப±Ô¤ ெகாÙ© 
வÛ«ãளன.  

மேலzயா�à ேநä² 
190 சÝபவÕக´Ý 
ெதாடßÖzயாக இå² 
125 சÝபவÕக´Ý 
ப�வாx°ãளதாà 
ேகா�Ø-19 சÝபவÕகã 
��ெரன 
அ�க�Ú«ãள«. ஆக, 
இ« ேகா�Ø-19 
ெப±Ûெதாä²ேநா�னா-
à பா�ÔகÜபØடவßக-
�å ெமாÚத 
எÙ~Ôைக 553ஆகÔ 
¤�Ü�டÜப©xற«. 

தவறான ெசாàலாØz 
[வழÔ¤க�à – 
சÝபவÕகã] [·ßைமயான 
அ�க�Ü® - சÝபவÕகã 
��ß உயß¶] 
¤ழÜபÚைதÚ த±Ý �Ùட 
வாÔxயÝ  
இ.ெமா - ஒேர 
வாÔxயÚ�à 23 ெசாäகã 
ம.ெமா – இரÙ© 
வாÔxயÝ 1- 15 
வாÔxயÝ 2- 10 
 
  

7 Daripada jumlah tersebut, 
seramai 511 orang sedang 
dirawat di hospital, 
manakala 42 orang telah 
pun pulih. 

அÛத எÙ~Ôைக�à, 
ெமாÚதÝ 511 ேபß 
ம±Ú«வமைன�à 
zxÖைச ெபä² 
வ±xåறனß, அேத 
ேநரÚ�à 42 ேபß 
ஏäகனேவ 
¤ணமைடÛ«ãளனß. 

அÛத ெமாÚத 
எÙ~Ôைக�à, ¦மாß 
511 ேபß  
ம±Ú«வமைன�à 
zxÖைச ெபä²Ô 
ெகாÙ}±Ôxåற 
�ைல�à 42 ேபß 
இÚெதாä��±Û« 
¤ணமாx°ãளனß. 

தவறான �கரå 
[ஏäகனேவ 
¤ணமைடதனß – 
¤ணமைடதனß] 
 
‘ஏäகனேவ’ எåற ெசாà 
ேதைவ�àைல - ெபா±ã 
மயÔகÝ  
 

8 Keutamaan kerajaan pada 
masa ini adalah untuk 
mencegah penularan baharu 
wabak ini yang dibimbangi 
akan menjangkiti lebih 
ramai rakyat.  

அரசாÕகÚ�å 
தäேபாைதய 
¯å�ைம இÛத 
®�ய ெதாä²ேநாÞ 
பரவாமà 
த©Üபதா¤Ý. 

இåÝ  மÔகã பலß   
பா�Üபைடவß எåற 
அÖ¦²Úதைல 
ஏäப©Ú«Ý  
இÚெதாä²ேநாÞ இ� 
பரவாமà த©Üபேத 
அரசாÕகÚ�å 
தäேபாைதய ¯தåைம 
ேநாÔகமா¤Ý.   

zல ெசாäகã 
பயåப©ÚதÜபட�àைல  
dibimbangi akan menjangkiti 
lebih ramai [rakyat - மÔகã 
பலß   பா�Üபைடவß 
எåற அÖ¦²Úதைல 
ஏäப©Ú«Ý] 
 

9 Situasi semasa wabak ini 
memerlukan tindakan 
drastik diambil 
bagi memulihkan keadaan 
secepat mungkin. 

இÛத ெதாä²ேநா�å 
தäேபாைதய �ைலைம 
�ைர�à 
�ைலைமைய 
�Øெட©Ôக 
க©ைமயான 
நடவ}Ôைக எ©Ôக 
ேவÙ©Ý. 

இÚெதாä² ேநா�-å 
தäேபாைதய 
�ைலைம��±Û« 
�ைர�à �Ù© வர 
��ரமான  
நடவ}Ôைககைள  
ேமäெகாãவ« 
அவzயமா¤Ý. 

தவறான ேவä²ைம உ±® 
[�ைலைம �ைர�à 
�ைலைமைய- 
�ைலைம��±Û«  
�ைர�à] 
[நடவ}Ôைக -
நடவ}Ôைககைள] 

10 Untuk itu, kerajaan 
memutuskan untuk 
melaksanakan Perintah 
Kawalan Pergerakan, mulai 
18 Mac 2020, iaitu lusa 
hingga 31 Mac 2020, di 
seluruh negara. 

எனேவ, இயÔகÝ 
கØ©ÜபாØ© 
ஆைணைய 2020 மாßÖ 
18 ¯தà நாைள 
ம²நாã 2020 மாßÖ 31 
வைர நா© தµ�ய 
அள�à ெசயàப©Úத 
அர¦ ¯}¶ 
ெசÞ«ãள«. 

எனேவ, அரசாÕகÝ    
நாைள ம²நாளான 18 
மாßÖ ¯தà 31 மாßÖ 
வைர நா© தµ�ய 
அள�à   நடமாØடÔ 
கØ©ÜபாØ© 
ஆைணையÖ 
ெசயàப©Úத 
¯}ெவ©Ú«ãள«. 

தவறான ெசாàலாØz 
[இயÔகÝ – அரசாÕகÝ]  
 

 
எÙ 1இà இயÛ�ர ெமா�ெபயßÜ�à ஏäபØ©ãள zÔகà யாெத�à “அæஸலா¯வா�கÝ மä²Ý சலாÝ 
ெசéெதரா” எåற ெசாäெறாடß இயÛ�ர ெமா�ெபயßÜ�à ெமா�ெபயßÔக இயல�àைல. அÜப}ேய “சலாÝ 
ெசéெதரா” எå² பயåப©ÚதÜபØ©ãள«. ேம³Ý “அæஸலா¯வா�கÝ” எåப« இæலா�யßகã, 
இæலா�ய ¯ைறÜப} வணÔகÝ ெசாàவ« ஆ¤Ý. ஆனாà இÛதÜ பÙபாØ© வழÔகÚ�ä¤ ¯ÔxயÚ«வÝ 
இàலாத �ைல�à இயÛ�ர ெமா�ெபயßÜ�à அÖெசாäெறாடைர அÜப}ேய “அæஸலா¯வா�கÝ” எåேற 
பயåப©ÚதÜபØ©ãள«.  இáவாறான ¹ழ�à பÙபாØ©Ü �åன~ைய அ�Û« ெமா�ெபயßÔக 
ேவÙ©Ý. அதாவ« த�âெமா� பயனßகைள இலÔகாகÔ ெகாÙ}±Üபதனாà “வணÔகÝ” எåற ெசாàைலÜ 
பயåப©Ú«வேத ெபா±Úதமாக அைமÛ�±Ô¤Ý.  
 
அ©Ú« இயÛ�ர ெமா�ெபயßÜ�à தவறான ேவä²ைம உ±® பயåப©ÚதÜபØ}±Ôxற«. “சேகாதர 
சேகாத�க´Ô¤” எå² பயåப©Ú��±Ôக ேவÙ}ய இடÚ�à “சேகாதர சேகாத�களான” எåற தவறான 
ேவä²ைம உ±® பயåப©ÚதÜபØ}±Ôxற«. அ©Ú« “�ைலைம �ைர�à �ைலைமைய” எåற 
ெசாäெறாட�à ேவä²ைம உ±® தவறாகÜ பயåப©ÚதÜபØ©ãள«. பாßÔகÜேபானாà “�ைலைம��±Û«  
�ைர�à �Ù© வர” எåற ெசாàேல ெபா±Úதமாக அைமxற«. அ©Úத எ©Ú«ÔகாØ© “நடவ}Ôைககைள” 
எå² இ±Ôக ேவÙ}ய  இடÚ�à “நடவ}Ôைக” எå² ெமா�ெபயßÔகÜபØ©ãள«. ஆக த�âெமா��å 
இலÔகண அைமÜைப இயÛ�ர ெமா�ெபயßÜ® அ�Û�±Ôகாத �ைல�à இáவாறான இலÔகணÜ �ைழகã  
ஏäபØ©ãளைத இதå வ� நாÝ அ�Û«ெகாãள ¯}xற«.  
 
ேம³Ý இயÛ�ர ெமா�ெபயßÜ�à தவறான ெசாàலாØz பயåப©ÚதÜபØ©ãளன. “உலகÝ ¯µவ«Ý 
கவைலைய ஏäப©Ú�°ãள«” எåற ெசாäெறாட�à “கவைல” எåற ெசாà�å ெபா±ã “அÖ¦²Úதà” 
எåேற இடÝெபä�±Ôக ேவÙ©Ý. இÕ¤Ü பயåப©Ú�ய கவைல எåற ெசாà ெபா±Úதமäற ெசாàலாகேவ 
அைமÛ�±Ôxற«.  அ©Ú« “சாதகமாக இ±Üப«” எåப« சä²Ý ெபா±Úதமäற ஒåறாக அைமxற«. 
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உÙைம�à “ெதாä�°ãள«” எåபேத �க¶Ý ெபா±Úதமானதா¤Ý. “சÝபவÕகைள” வழÔ¤கã எå² 
·றÜபØட«Ý “ெதாடßÖzயாக அ�க�Úத«” எå² இடÝெபä�±Ôக ேவÙ}ய இடÚ�à “·ßைமயான 
அ�க�Ü®” எå² இ±Üப«Ý தவறான ெசாàலாØzயாகேவ க±தÜப©xåறன. அ©Ú« “அரசாÕகÝ” எå² 
இ±Ôக ேவÙ}ய இடÚ�à “இயÔகÝ” எå² இ±Üப« வாசகßக´Ô¤Ú  தவறான ®�தைலÔ ெகா©Ú«ãள«. 
இáவாறான தவறான ெசாäபயåபா© வாசகß ®�த�à ¤ழÜபÚைத ஏäப©Úதவàல«. ேம³Ý 
ெமா�ெபயßÜ�å ேநாÔகÚைத ெவä�ெபறÖ ெசÞவ�à ேதாà� அைடÛ«ãள« எåேற ·றலாÝ. 
 
அ©Ú«, வாÔxயÕகைளÜ ��Ú« ெமா�ெபயßÔ¤Ý �றå,  இயÛ�ர ெமா�ெபயßÜ®Ô¤ இàைல. எÙ 6இà 
ஒேர வாÔxயÚ�à 23 ெசாäகã பயåப©ÚதÜபØ©ãள«. இáவாறான �Ùட வாÔxயÕகã தகவà 
ப�மாäறÚ�à ¤ழÜபÚைத ஏäப©Ú«Ý வைக�à அைமÛ«ãள«. அ«ேவ ம�த ெமா�ெபயßÜ® 
நடவ}Ôைக�åேபா« அ« இரÙ© வாÔxயÕகளாகÜ ��Ú«, ெபா±Úதமான இைடÖெசாà (ஆக) ெகாÙ© 
ெமா�ெபயßÔகÜபØ©ãளதாà ·றவ±Ý க±Ú« ெத�வாக �ளÕ¤Ý வைக�à அைமÛ«ãள«.   
 
எÙ 2இà “நாå சேகாதர சேகாத�க´Ô¤ ¯åனாà இ±Ôxேறå” எÝ ெசாäெறாட�à “சேகாதர 
சேகாத�க´Ô¤ ¯åனாà” எå² ·²வைத�ட “உÕகã ¯åனாà” எå² ெமா�ெபயßÔகÜபØ}±Ôக 
ேவÙ©Ý. இÕ¤Ú தவறான ப��© ெபயß பயåப©Ú��±Üப« த�âெமா�Ô¤Ö சä²Ý ெபா±Úதமäற 
¹ழ�à அைமÛ«ãள«.  இைத அ©Ú«, இயÛ�ர ெமா�ெபயßÜ�à ெசாà இைய®Ý தவறாகÜ 
பயåப©ÚதÜபØ©ãள«.  “¯åனாà இ±Ôxேறå” எåற ெசாäெறாட±Ô¤, “¯åனாà �äxேறå” எåற 
ெசாà இைய® ெபா±Úதமாக இ±Ôxற«.  
 
ெதாடßÛ«, ஆÕxல ெமா�ெபயßÜ® மலாÞெமா� இயÛ�ர ெமா�ெபயßÜ®Ü ேபாåேற zல zÔகàகைளÔ 
ெகாÙ©ãளன. அÖzÔகàகைளÚ ெதாடßÛ« காÙேபாÝ. 
 

அØடவைண 2. ஆÕxலÝ த�â இயÛ�ர ெமா�ெபயßÜ�à ெபா±Úதமäற கைலÖெசாà பயåபா© 
ஆÕxலெமா� த�âெமா� (Machine Translation) த�âெமா� (Human Translation) 

KUALA LUMPUR, Jan 4  -- The 
Ministry of Science, Technology 
and Innovation (MOSTI) has 
stressed that the COVID-19 
vaccine will not cause long-term 
harmful side effects on people’s 
health. 

ேகாலாலÝÁß, ஜனவ� 4 - ேகா�Ø -19 
த©ÜÁz மÔக�å ஆேராÔxயÚ�à 
�Ùடகால �Õ¤ �ைள�Ô¤Ý பÔக 
�ைள¶கைள ஏäப©Úதா« எå² 
அ��யà, ெதா�à¬ØபÝ மä²Ý 
கÙ©�}Ü® அைமÖசகÝ (ேமாæ}) 
வ�°²Ú�°ãள«. 

ேகாலாலÝÁß, ஜனவ� 4 - ேகாற~ 
நÖ¦ த©ÜÁzகã மÔக�å 
ஆேராÔxயÚ�ä¤  �ÙடகாலÜ 
பா�Üைப ஏäப©ÚதÔ·}ய ெகா}ய 
பÔக �ைள¶கைள வழÕகா« எå² 
அ��யà, ெதா�à¬ØபÝ மä²Ý 
®ÚதாÔக அைமÖ¦ (MOSTI) 
வ�°²Ú�°ãள«. 

 
ேமäகாªÝ எ©Ú«ÔகாØ}à “அ��யà, ெதா�à¬ØபÝ மä²Ý கÙ©�}Ü® அைமÖசகÝ”, இயÛ�ர 
ெமா�ெபயßÜ® ஆ¤Ý. இ�à “கÙ©�}Ü® எÝ ெசாà  ஆÕxலÚ�à – innovation எå² ெபா±ãப©xற«. 
இதä¤Ú த��à �கÜ ெபா±Úதமான ெசாà “®ÚதாÔகÝ” எå² பயåப©ÚதÜபØ© வ±xற«. ேம³Ý 
“அைமÖ¦” எå² பயåப©Ú��±Ôக ேவÙ}ய இடÚ�à அைமÖசகÝ எå² பயåப©Ú��±Üப«Ý 
அÖெசாà�å ெபா±Ùைம�à ¤ழÜபÚைத ஏäப©Ú��±Ôxற«.   
 
அØடவைண 3 ஆÕxலÝ த�â இயÛ�ர ெமா�ெபயßÜ�à இைய®Úதåைமயäற ெசாà பயåபா© 

ஆÕxலெமா� த�âெமா� (Machine Translation) த�âெமா� (Human Translation) 

Its deputy minister Ahmad 
Amzad Hashim said the vaccine 
had been clinically tested and 
would be regulated by the 
National Pharmaceutical 
Regulatory Agency (NPRA) of 
the Ministry of Health. 

அதå «ைண மÛ�� அçமÚ அÝசாÚ 
ஹா�Ý, த©ÜÁz ம±Ú«வ ��யாக 
ப�ேசா�ÔகÜபØடதாக¶Ý, ¦காதார 
அைமÖzå ேதzய ம±Û« ஒµÕ¤¯ைற 
�²வனÝ (எå.�.ஆß.ஏ) கØ©Üப©Ú«Ý 
எå²Ý ·�னாß. 
 

(MOSTI) «ைண அைமÖசß அçமÚ 
அÝசாÚ ஹா�Ý, அÛதÚ த©ÜÁz 
ம±Ú«வ ��யாக 
ப�ேசா�ÔகÜபØடதாக¶Ý, ¦காதார 
அைமÖzå ேதzய ம±Û«கã 
கØ©ÜபாØ©Ü ��¶ �²வனÝ 
(NPRA) அைத 
ஒµÕ¤¯ைறÜப©Ú«Ý எå²Ý 
·�னாß. 

 
அ©Úததாக இைய®Ú தåைமயäற ெசாäபயåபா©Ý இயÛ�ர ெமா�ÜெபயßÜ�à கÙட�யÜபØ©ãள«. 
அதாவ« மேலzய நாØ©Ö  ¹ழ�à “«ைண மÛ��” எåÝ ெசாäபயåபா© வழÔxà அàல« பயåபாØ}à 
இàைல. மேலzயா�à “«ைண அைமÖசß” எåேற பயåப©ÚதÜபØ© வ±xற«. இÛ�ைல�à “«ைண 
மÛ��” எå² ·²Ýேபா« இ« இைய® தåைமÔ¤Ü ®றÝபாக இ±Ôxற«. ஆக இáவாறான ெசாäகைள நாÝ 
பåப©Ú«Ý ேபா« வாசகßக´Ô¤ அÖெசÞ� அÛ�யமாக இ±Ô¤Ý எåபைத°Ý படÝ�}Ú«Ô காØ©xற«.  
ஆக இáவாறான ·²கைள அ�Û«ெகாÙ©தாå ெமா�ெபயßÜபாளß ெமா�ெபயßÜ®Ü ப~ையÖ ெசÞய 
ேவÙ©Ý.  
 

அØடவைண 4. ஆÕxலÝ த�â இயÛ�ர ெமா�ெபயßÜ�à தவறான க±Ú« ெகாÙட வாÔxய அைமÜ® 
ஆÕxலெமா� த�âெமா� (Machine Translation) த�âெமா� (Human Translation) 
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“All vaccines have side effects, 
what is important is that the side 
effects are not serious or 
harmful, so far based on the 
data we received the vaccine 
does not have serious side 
effects. 

"அைனÚ« த©ÜÁzக´Ý பÔக 
�ைள¶கைளÔ ெகாÙ}±Ôxåறன, 
¯Ôxயமான« எåனெவåறாà, பÔக 
�ைள¶கã ��ரமானைவ அàல« �Õ¤ 
�ைள�Üபைவ அàல, இ«வைர நாÕகã 
த©ÜÁz ெபäற தர¶க�å அ}Üபைட�à 
க©ைமயான பÔக �ைள¶கைள 
ஏäப©Úத�àைல. 
 

"அைனÚ« த©ÜÁzக´Ý அதå 
பÔக �ைள¶கைளÔ 
ெகாÙ}±Ôxåறன. இ�à 
¯Ôxயமான« , ெகா}ய மä²Ý 
ஆபÚைத �ைள�ÔகÔ·}ய பÔக 
�ைள¶கைள 
ெகாÙ}±ÔகÔ·டா«. எனேவ, 
இ«வைர  எÕக´Ô¤ 
xைடÔகÜெபäற த©ÜÁz பä�ய 
தர¶க�å அ}Üபைட�à அைவ 
க©ைமயான பÔக �ைள¶கைள 
ஏäப©ÚதÔ·}யைவயàல. 

 
 
அ©Úததாக இயÛ�ர ெமா�ெபயßÜ�à வாÔxய அைமÜ® ¯ைற�³Ý ¤ழÜபÝ உãள«. “Based on the 
data we received” எåற வாÔxயÝ “நாÕகã த©ÜÁz ெபäற தர¶கã” எå² 
ெமா�ெபயßÔகÜபØ©ãள«. இ« தவறான தகவைலÜ �ர�ப�Ôxற«. பாßÔகÜேபானாà 
“எÕக´Ô¤Ô xைடÔகÜெபäற த©ÜÁz பä�ய தர¶க�å” எå² ெமா�ெபயßÔகÜபØ}±Ôக 
ேவÙ©Ý. இÛத இரÙ© வாÔxயÕக�à ெவ�Üப©ÚதÜபØ©ãள க±Ú«கã ¯ä�³Ý மா²பØ© 
இ±Ôxற«. ஆக இ«ேவ இயÛ�ர ெமா�ெபயßÜ�å ¤ைறபாடாகÜ பாßகலாÝ. ெபா±Úதமäற 
ெமா�ெபயßÜ® ஒ±®றÝ இ±Ôக தவறான க±Úைத வாசகßக´Ô¤Ô ெகாÙ© ேசßßÔ¤Ý 
நடவ}Ôைகயான« ெமா�ெபயßÜ�å ேநாÔகÚ��±Û« �லxÖ ெசå²�Øடைத அ�ய ¯}xற«.   
 

அØடவைண 5. ஆÕxலÝ த�â இயÛ�ர ெமா�ெபயßÜ�à ெமா�ய~க�å ேநர} ெமா�ெபயßÜ® 
ஆÕxலெமா� த�âெமா� (Machine Translation) த�âெமா� (Human Translation) 

"Most side effects are temporary 
such as injection pain, some 
may have fever or nausea,” he 
said when met after appearing 
as a guest on Bernama Radio 
Jendela Fikir programme today. 

"ெப±Ýபாலான பÔக �ைள¶கã ஊz வ� 
ேபாåற தäகா�கமானைவ, zல±Ô¤Ô 
காÞÖசà அàல« ¤மØடà இ±ÔகலாÝ" 
எå² ெபßனாமா ேர}ேயா ெஜåெடலா 
ஃ�xß �கâÖz�à �±Û�னராக 
ேதாå�ய �åனß சÛ�Úதேபா« அவß 
·�னாß. 
 

"ெப±Ýபாலான பÔக �ைள¶கã 
தäகா�கமான« மØ©ேம. 
எ©Ú«ÔகாØடாக, த©ÜÁzையÖ 
ெச³Ú�ய¶டå வ� ஏäப©வ«, 
zல±Ô¤ காÞÖசà அàல« 
¤மØட³Ý ஏäபடலாÝ," எå² 
ெபßனாமா ேர}ேயா ெஜåெடலா 
ஃ�xß �கâÖz�à �±Û�னராகÜ 
பÕேகäற �åனß சÛ�Úதேபா« 
அவß ·�னாß. 

 
அ©Úததாக, இயÛ�ர ெமா�ெபயßÜ�à, ெமா�ய~கã ¤�Üபாக உ±வகÝ அàல« உவைமைய 
ெமா�ெபயßÔ¤Ýேபா« அவäைற ேநர}யாக ெமா�ெபயßÚ«�©xற«. அÜப} ெமா�ெபயßÚதாà அதå 
ெபா±ã �ளÕகா« அàல«  தவறான ெபா±ைளÜ ெகா©Ô¤Ý �ைலைய ஏäப©Ú��©xற«. எ©Ú«Ôகாடாக, 
“such as injection pain” எåற ெசாäெறாடß தäகா�கமானைவேய எå² ெபா±ãெகாãளÜபட ேவÙ©Ý.  ஆனாà 
ெமா�ெபயßÜ�à “ெப±Ýபாலான பÔக �ைள¶கã ஊz வ� ேபாå² தäகா�கமானைவ” எå² 
ெபா±ãப©xற«. “ஊz வ�” எåற இÛதÖ ெசாäெறாடß ேநர}யாகேவ ெமா�ெபயßÔகÜபØ©ãள«. த��à 
“ஊz வ�” எåற ெசாäெறாடß தäகா�கÝ எåற ெபா±ÙைமையÔ ெகா©Ôக�àைல; ெபா±´Ý ெத�வாக 
�ளÕக�àைல. ஆக இÖெசÞ�ையÜ ப}Ô¤Ý வாசகßக´Ô¤Ô ¤ழÜபÝ ஏäப©Ú«Ý வைக�à 
அைமÛ«ãள«.  
 

அØடவைண 6. ஆÕxலÝ த�â இயÛ�ர ெமா�ெபயßÜ�à ஒ�ெபயß®  
ஆÕxலெமா� த�âெமா� (Machine Translation) த�âெமா� (Human Translation) 

Malaysia has signed an 
agreement with Pfizer-
BioNTech to procure 12.8 
million vaccine doses and 
another 6.4 million doses will be 
provided by AstraZeneca as well 
as several other suppliers. 

ஃைபசß-பேயாஎåெடÔ �²வனÚ«டå 
மேலzயா 12.8 �à�யå த©ÜÁz 
அள¶கைள வாÕ¤வதäகான ஒÜபÛதÚ�à 
ைகெயµÚ�Ø©ãள«, ேம³Ý 6.4 
�à�யå ேடாæ அæØராெஜெனகா 
மä²Ý பல சÜைளயßகளாà 
வழÕகÜப©Ý. 
 

மேலzயா, Pfizer-BioNTech 
�²வனÚ«டå 12.8 �à�யå 
த©ÜÁz அள¶கைள 
வாÕ¤வதäகான ஒÜபÛதÚ�à 
ைகெயµÚ�Ø©ãள«. ேம³Ý, 6.4 
�à�யå அள¶கã AstraZeneca 
மä²Ý �ற வழÕ¤னßகã Âலமாக 
வழÕகÜப©Ý. 

 
இயÛ�ர ெமா�ெபயßÜ�à zல ெசாäக´Ô¤Ü ெபா±Úதமான �கரåகைளÜ ப�Û«ைரÔகாமà அதாவ« 
ெசாàலாÔகÝ ெசÞயாமà அÜப}ேய ஒ�ெபயßÚ« ·²xåற ¹ழ³Ý அைமÛ�±Ôxåற«. “suppliers” எå² 
பயåப©ÚதÜபØட ெமா�ெபயßÜ®Ö ெசாà “வழÕ¤நßகã” அàல« “��ேயாßகã” எåற ெசாàைலÜ 
பயåப©Úதாமà  “சÜைளயßகளாà” எå² ஒ�ெபயßÜ®Ö ெசÞயÜபØ© வழÕகÜபØ©ãள«. இáவாறான 
¹ழ�à இயÛ�ர ெமா�ெபயßÜ®Ö zல ெசாäகைள ெமா�ெபயßÔகாமà அÜப}ேய ஒ�ெபயßÚ« 
வழÕகÜபØ}±Üப«, ெமா�ெபயßÜ® ேநாÔகÚைத அைடவ�à ெபா±Úதமான கைலÖெசாà 
பயåப©Ú«வ��±Û« �லx �äபைத அ�ய ¯}xற«. 
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4. ¯}Ü®  
இÛத ஆÞ¶ இயÛ�ர ெமா�ெபயßÜ�à ஏäப©Ý zÔகàகைள அைடயாளÝ காØ}°ãள«. அதாவ« 

ெமா�ெபயßÜ® நடவ}Ôைக�åேபா« ¤ழÜபமான வாÔxயÚ ெதாடß, ெபா±Úதமäற கைலÖெசாà 
பயåபா©, இலÔகணÜ �ைழகã, ெபா±Úதமäற ப��©ெபயßகã ேபாåறைவ எáவா² இயÛ�ர 
ெமா�ெபயßÜ�à இடÝெபä�±Ôxற« எåபைத இáவாÞ�åவ� அ�ய ¯}xற«.  
 
ெபா±Ùைம அ}Üபைட�à பாßÔ¤Ý ெபாµ« இயÛ�ர ெமா�ெபயßÜ®Ö ெசாà³Ô¤Ö ெசாà 
ெமா�ெபயßÚ« வழÕ¤xற«. அதனாà ேநர} ெபா±Ùைம மØ©ேம ெமா�ெபயßÜ�à இடÝெபä²ãள«. 
மாறாக ¹ழ�யà ெபா±Ùைம ச�யாகÔ ைகயாளÜபட�àைல. ஒ± ெசாà பல ெபா±ÙைமகைளÔ 
ெகாÙ}±ÔகலாÝ. ஒáெவா± ¹ழ³Ô¤Ý ஏäற வைககã அÛதÜ ெபா±Ùைம மாäறÝ அைட°Ý. ஆகேவ 
¯µ வாÔxயÚ�å க±Úைத இலÔ¤ ெமா�Ô¤Ö ச�யாக ெமா�ெபயßÔ¤Ý ப~ையÖ ெசÞவ�à இயÛ�ர 
ெமா�ெபயßÜ® தவ� �©xåற«. இ« ஒØ© ெமாÚத ெமா�ெபயßÜ�å தரÚைதÜ பா�Ôxåற«; 
ெமா�ெபயßÜ�å நÝபகÚதåைமையÔ ¤ைறÚ«Ý �©xற«. இáவா² ெசாà�å ெபா±ÙைமையÜ 
ெபா±Úதமான ெசாà ெகாÙ© ெமா�ெபயßÔ¤Ýேபா« அ« வாÔxய அளேவா© �å²�டாமà ஒØ©ெமாÚத 
உைரநைடÜப¤�ைய°Ý உãவாÕxÔ ெகாÙ© ெமா�ெபயßÔக ேவÙ©Ý. இÕ¤தாå ெமா��யà �றனான 
உைரÔேகாைவ ¯ÔxயÚ «ைறயாகÚ «ைண�äxåற«.  
 
ெமாÚதÚ�à இÛத ஆÞ�åவ� இயÛ�ர ெமா�ெபயßßÜ® பàேவ² ¤ைறபா©கைளÔ ெகாÙ©ãள« 
எåபைத நாÝ அ�ய �ைழxேறாÝ. இ±Ü�Ý இயÛ�ர ெமா�ெபயßÜ® நமÔ¤ எáவா² உத¶xåற« 
எåறாà ெமா�ெபயßÜ®Ü ப~ையÚ «�தÜப©Ú«வதä¤ ஆ¤Ý. ெமா�ெபயßÜ® உைரநைடÜ ப¤��à ஒ± 
zல வாÔxயÕகã �க¶Ý ெபா±Úதமாக ெமா�ெபயßÔகÜபØ}±Ô¤Ý. அேத ேவைள ஒ± zல ெசாäக´Ô¤Ý 
�கÜெபா±Úதமான �கரåக´Ý பயåப©ÚதÜபØ}±Ô¤Ý. இáவாறான ெசாäகைள°Ý வாÔxயÕகைள°Ý 
அÜப}ேய நாÝ பயåப©Ú�Ô ெகாãளலாÝ. ஆனாà ¤ைறபா©ைடய வாÔxயÕகைள°Ý ெசாäகைள°Ý 
ம�த ஆäறà «ைணெகாÙ© �ßெசÞய ேவÙ©Ý ம�த ெமா�ெபயßÜ�å பÕ¤ அளÜப�யதாக அைமxற«. 
அதாவ« இயÛ�ர ெமா�ெபயßÜ®Ú த�Ú« தரமான ெமா�ெபயßÜைப வழÕx�ட இயலா«. ம�த ஆäறà 
எå² பாßÔ¤Ýேபா« ஒ± ெமா�ெபயßÜபாளß Âல ெமா�; இலÔ¤ ெமா� ஆxயவä�à நå¤ ®லைமÜ 
ெபäறவßகளாக இ±Úதà ேவÙ©Ý, இலÔ¤ ெமா��å பÙபாØ© நைட¯ைறகைள அ�Û«ெகாÙ© 
ைவÚ�±Üபவßகளாக¶Ý இ±Ôக ேவÙ©Ý. ேம³Ý ெமா�ெபயßÜபாளßக´Ô¤Ú «ைறசாßÛத ¯åன�¶ 
இ±Üப«Ý சாலÖ zறÛததா¤Ý. அáவா² இàலாத பØசÚ�à ெமா�ெபயßÜபாளßகã இைணய வச�ையÚ 
பயåப©Ú� ேதைவயான தகவàகைள அ�Û«ெகாÙ© ெமா�ெபயßÜப«Ý தரமான ெமாâெபயßÜைப 
வழÕxட உத¶Ý.  ஆக இயÛ�ர ெமா�ெபயßÜ®Ý ம�த ெமா�ெபயßÜ®Ý இைணÛ« ஒ±Õேக 
ெமா�ெபயßÜ®Ü ப~ ெசÞ°Ýேபா« �ைரÛ«Ý தரமான ெமா�ெபயßÜைப°Ý வழÕx�ட ¯}xற«. 
இதä¤Ý ேமலாக தரமான இயÛ�ர ெமா�ெபயßÜ® அைமய ேவÙ©ெம�à சÂகÚ�å பÕ¤Ý அளÜப�ய«. 
அதாவ« ·¤ã ெமா�ெபயßÜ�à ெமா�ெபயßÔகÜபØட உைரநைடÜப¤�ையÜ பயனßகேள �ß ெசÞ« 
ப�Û«ைரÔகலாÝ. அ�கமாகÖ �ßைமÜ ப~கã இடÝெப²Ýேபா« த�âெமா��à ெமா�ெபயßÜ�å 
தர¯Ý உய±Ý எåபைதÔ க±Ú�à ெகாãள ேவÙ©Ý. அதாவ« நாÝ பயனßகளாக மØ©மàலா« 
பÕக�Üபாளßகளாக¶Ý இ±Ôக ேவÙ©Ý, த�âெமா� வளßÖzÔ¤ நம« பÕகாக இ« அைம°Ý.  
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