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|ZANGA

Si Baltoji knyga yra viena i§ knygy serijos, skleidzian¢ios
zinias apie kalbos technologijas (toliau — KT) ir jy gali-
mybes. Ji skirta pedagogams, Zurnalistams, politikams,
kalbos vartotojy bendruomenéms ir pan.

Europos kalboms sukurty bei pritaikyty technologijy
skai¢ius ir jy pritaikymo lygmuo yra gana skirtingas.
Zinoma, skiriasi ir veiksmai, kuriy reikéty imtis norint
paskatinti konkre¢ios KT mokslinius tyrimus ir plétra.
Sie veiksmai priklauso nuo daugelio veiksniy, tokiy
kaip kalbos sudétingumas ir jos vartotojy skaicius.
META-NET, Europos Komisijos finansuojamas kom-
petencijos tinklas, $ioje Baltyjy knygy serijoje atliko
turimy kalbos iStekliy ir technologijy analize, j kuria
jtrauktos visos 23 oficialiosios bei kitos svarbios na-
cionalinés ir regioninés Europos kalbos (p. 85). Re-
miantis analizés rezultatais, konstatuotina, kad kiek-
vienos kalbos moksliniai tyrimai turi rimty spragy.
Eksperty atlikta iSsamesné esamos padéties analizé ir
jvertinimas galéry padéti padidinti papildomy tyrimy
poveikj ir sumazinti galima rizika.

2011 mety lapkri¢io ménesio duomenimis, META-
NET tinkla sudaro 33 $alyse veikiantys 54 moksliniy
tyrimy centrai (p. 81), bendradarbiaujantys su suin-
teresuotomis Salimis — verslo jmoniy (programinés
jrangos gamintojy, technologijy tiekéjy ir vartotojy),
vyriausybés jstaigy, pramonés, tyrimy organizacijy,
nevyriausybiniy organizacijy, kalbos vartotojy ben-
druomeniy ir Europos universitety atstovais. Dirb-
damas kartu su $iomis bendruomenémis, META-NET
kuria bendra technologijy vizija ir rengia strategine
moksliniy tyrimy darbotvarke¢ 2020 mety daugiakalbei

Europai.

PREFACE

This white paper is part of a series that promotes
knowledge about language technology and its poten-
tial. It addresses journalists, politicians, language com-
munities, educators and others.

The availability and use of language technology in Eu-
rope varies between languages. Consequently, the ac-
tions that are required to further support research and
development of language technologies also differ. The
required actions depend on many factors, such as the
complexity of a given language and the size of its com-
munity.

META-NET, a Network of Excellence funded by the
European Commission, has conducted an analysis of
current language resources and technologies in this
white paper series (p. 85). The analysis focused on the
23 ofhcial European languages as well as other impor-
tant national and regional languages in Europe. The re-
sults of this analysis suggest that there are tremendous
deficits in technology support and significant research
gaps for each language. The given detailed expert anal-
ysis and assessment of the current situation will help
maximise the impact of additional research.

As of November 2011, META-NET consists of 54
research centres from 33 European countries (p. 81).
META-NET is working with stakeholders from econ-
omy (software companies, technology providers, users),
government agencies, research organisations, non-
governmental organisations, language communities
and European universities. Together with these com-
munities, META-NET is creating a common technol-
ogy vision and strategic research agenda for multilin-

gual Europe 2020.
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Sio dokumento autorés nuosirdziai dékoja vokietiy Baltosios
knygos [1] autoriams, suteikusiems galimybe pasinaudoti me-
dziaga, kurioje aptariami bendrieji kalbos technologijy daly-
kai.

Sios Baltosios knygos sudarymas buvo finansuotas pagal Euro-
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(subsidijy sutartis Nr. 270 893) ir META-NORD (subsidijy
sutartis Nr. 270 899).

The authors of this document are grateful to the authors of the
White Paper on German [1] for permission to reuse selected

language-independent materials from their document.
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T4ME (Grant Agreement 249 119), CESAR (Grant Agree-
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SANTRAUKA

Per pastaruosius 60 mety Europa jgijo aiskia politing ir
ckonoming struktirg, ta¢iau kultaros ir kalby poZiariu
ji vis dar labai skirtinga. Taigi nuo portugaly iki lenky,
nuo italy iki islandy - kickviena dieng bendraudami vi-
suomenés, verslo ir politikos srityse Europos pilie¢iai ne-
i$vengiamai susiduria su kalby barjerais. Europos Sajun-
gos institucijos per metus iSleidzia apie milijardg eury
daugiakalbystes politikai jgyvendinti, t.y. versti rasyti-
nius tekstus ir Zoding komunikacij. Taciau ar $i nasta
turéty biti tokia milZiniska? Siuolaikinés kalbos tech-
nologijos ir moksliniai kalby tyrimai gali labai padeti
griaunant tokius kalby barjerus. Kalbos technologi-
jos, idiegtos iSmaniuosiuose prietaisuose ir programose,
ateityje galés padéti europieciams lengvai susikalbeti ir

bendradarbiauti, net jei jie kalba skirtingomis kalbomis.

Lietuvos ukis turi didZiulés naudos i§ Europos bendro-
sios rinkos: 2010 metais prekyba su Europos Sajunga
sudaré 61 proc., o su kitomis Europos $alimis — dar 3
proc. viso Lietuvos eksporto. Tadiau kalby barjerai gali
stabdyti versla, ypal jei kalbame apie mazas ir vidutinio

dydZio jmones, neturindias lésy pakeisti situacija.

Alternatyva tokiai daugiakalbei Europai buty leisti jsiga-
leti vienai kalbai, kuri ilgainiui pakeisty visas kitas kal-
bas. Tadiau tai sukelty sunkumy jvairiakalbiams Euro-
pos pilie¢iams.

Klasikinis badas jveikti kalby barjerus — mokytis uzsie-
nio kalby. Tadiau iSmokti 23 oficialigsias ir dar beveik
60 kity Europos kalby nesinaudojant technologijomis
europieciams buty nejveikiama uzduotis ir kliutis sie-
kiant Europos ekonominés, politinés ir mokslinés pa-

zangos. Geriausia i$eitis — kurti plac¢iy galimybiy tech-

nologijas (angl. key enabling rechnology). Jos suteikia
Europos rinkos dalyviams didziulio pranasumo ne tik
Europos bendrojoje rinkoje, bet ir palaikant prekybinius
rysius su tre¢iyjy Saliy besivystan¢iomis rinkomis. Paga-
liau kalbos technologijy sprendiniai turéty tapti tiltais,

jungianéiais jvairias Europos kalbas.

Kalbos technologijos - ateities raktas.

Informacinés technologijos kei¢ia misy kasdienj gyve-
nimg. Paprastai kompiuterius naudojame tekstams ra-
$yti, redaguoti, skaic¢iuoti, ieSkoti informacijos ir vis daz-
niau — klausytis muzikos, perziarinéti nuotraukas ir fil-
mus. Su savimi ne$iojames kiSeninius kompiuterius, ku-
riais galime skambinti, rasyti elektroninius laiSkus, gauti
informacijos ir susirasti pramogy, kur bebatume. Kokia
yra $io plataus informacijos, Ziniy ir kasdienio bendra-
vimo skaitmeninimo jtaka masy kalbai? Ar masy kalba
pasikeis, o gal i$ viso i$nyks?

Dauguma $iuo metu pasaulyje egzistuojanciy 6 000
kalby globalizuotoje skaitmeninéje informacinéje vi-
suomenéje neisgyvens. Manoma, kad ne maziau nei 2
takst. kalby artimiausiais deSimtmediais lemta i$nykei.
Kitos bus vartojamos $eimose ir miesty rajonuose, taciau
tikrai ne platesniame verslo ir mokslo pasaulyje. Kokios
yralietuviy kalbos galimybeés islikei? Kalbos statusas pri-
klauso ne vien nuo ja kalban¢iy Zmoniy ar ja parayty
knygy, sukurty kino filmy ir ja transliuojanciy televizi-
jos sto¢iy skaiciaus, bet ir nuo kalbos vartojimo skait-
meningje informacinéje erdvéje bei programinei jrangai

kurti. Tai aktualu lietuviy kalbai, kuri yra viena i§ ma-



Ziau vartojamy, ne tokiy patraukliy rinkos poziariu Eu-
ropos kalby - ja kalba apie 4 mln. Zmoniy, dauguma
ju gyvena Lietuvos Respublikoje. Lictuviy kalba turi
valstybinés kalbos statusa, jtvirtinta Lietuvos Respubli-
kos Konstitucijoje, $io statuso apsauga ir valstybinés kal-
bos vartojima reglamentuoja Valstybinés lietuviy kalbos
jstatymas bei kiti teisés aktai. Be to, kalba, kaip kul-
tarinés tapatybés dalis, jtraukea j kultarinio ir etninio
paveldo apsaugos teisés aktus. ,Lietuvos informacinés
visuomenés plétros® 2011-2019 mety programoje yra
iSkeltas strateginis tikslas — pagerinti Lietuvos gyven-
tojy gyvenimo kokybe ir jmoniy veiklos aplinka nau-
dojantis informaciniy ir rysiy technologijy (IRT) tei-
kiamomis galimybémis ir pasiekti, kad iki 2019 mety
ne maziau kaip 85 proc. Lietuvos gyventojy naudotysi
internetu. Sio tikslo prioritetas yra elektroninio turi-
nio ir paslaugy plétra, jy naudojimo skatinimas. Prio-
ritetui pasiekti Lietuvos Vyriausybé kelia du uzdavinius:
1. skaitmeninti Lietuvos kultiros paveldo objektus ir jy
pagrindu kurti vie$ai prieinamus skaitmeninius produk-
tus, taip uztikrinti skaitmeninio turinio i$saugojima ir
sklaida elektroninéje erdvéje; 2. diegti lietuviy kalbos
skaitmeninius produktus j IRT, sickiant uztikrinti visa-
vertj lietuviy kalbos (radytinés ir Snckamosios) funkcio-
navimg visose valstybés gyvenimo srityse. Ar $iy politi-
niy pastangy pakaks jtvirtinant lietuviy kalbg Europos

daugiakalbéje informacinéje erdvéje?

Lietuvai tapus Europos Sajungos nare, prasidéjo nau-
jas lietuviy kalbos raidos etapas — jgytas oficialios Eu-
ropos Sajungos kalbos statusas uztikrino lietuviy kalbos
vartojimg ir sklaida Europos Sajungos institucijose, pa-
spartéjo kalbos iStekliy bei technologiju, reikalingy vi-
saver¢iam kalbos funkcionavimui daugiakalbéje aplin-
koje, karimas ir diegimas. Vis délto lietuviy kalba yra
viena i§ vadinamuyjy ,nekomerciniy“ Europos kalby, to-
dél plétojant kalbos technologijas ji susiduria su sun-
kumais ir problemomis, budingomis maziau vartojamy

kalby raidai. Siy technologijy plétra labai priklauso nuo

kity Saliy patirties ir jy paramos bei tarptautinio bend-
radarbiavimo. Kita vertus, kalbos technologijy plétoji-
mas yra svarbiausia lietuviy kalbos funkcionalumo, Zi-
nomumo ir studijy bei lietuviskos kultaros sklaidos dau-
giakalbéje Europoje stiprinimo proceso sudedamoji da-
lis. Lietuviy kalbos visavertis funkcionavimas skaitme-
ninéje erdvéje tapo ypac svarbiu lietuviy kalbos iSlikimo
ir sklaidos veiksniu. Informacinéje visuomenéje kalbos
gyvybinguma ir patraukluma lemia galimybés greitai ir
patogiai keistis daugiakalbe informacija, gauti paslaugas
ir pan. Informacinés technologijos lietuviy kalbai at-
veria naujus bendravimo, teksty rengimo, informacijos
sklaidos ir paieskos badus. Siuolaikiniy komunikacijy
greitis ir geografiné apréptis palengvina bendravima lie-
tuviy kalba, daugéja lietuvisko turinio ir paslaugy in-
ternete, kuriami jrankiai, padedantys vartoti taisyklinga
kalba, tenkinantys specialiuosius vartotojy poreikius ir
pan. Kita vertus, poky¢iai $ioje srityje tokie spartas,
kad lietuviy kalbos planavimas ir plétra nebespéja laiku
spresti visy i$$ukiy. Vartotojams greiiau ir paprasciau
pasickiami produktai ir informacija angly kalba lemia
palyginti menka lituanizuotos programinés jrangos po-
puliaruma, létg kalbos technologijy ir jrankiy diegima
bei sklaida, nepakankamg skaitmeniniy kalbos istekliy
ir jrankiy plétra.

Lietuvoje, kaip ir daugelyje Europos Saliy, kalbos tech-
nologijy erdvé yra netolygiai plétojama. Moksliniai ty-
rimai leido s¢kmingai sukurti gana kokybiska progra-
ming jranga bazinei teksto analizei, pavyzdziui, jrankius
morfologinei ir sintaksinei analizei. Tadiau pazanges-
niy technologijy, kurioms reikia nuodugnesnio lingvis-
tinio apdorojimo ir semantiniy Ziniy, kol kas téra tik
uzuomazgos. Parengta nemazai pirminiy skaitmeniniy
kalbos istekliy (elektroniniy Zodyny, tekstyny, termi-
nyny) ir pagrindiniy kalbos analizés priemoniy (morfo-
loginiy poZymiy nustatymo ir generavimo, rasybos tik-
rinimo jrankiy), sukurtas lietuviskas sintezatorius, lietu-

viy ir angly kalby automatinio vertimo sistemos, sulie-



tuvinta programiné jranga, sukurtas originalus lietuvis-
kas kompiuterinis $riftas Palemonas, pritaikytas mokslo
reikméms. Taciau daugelj sukurty iStekliy, produkey ir
sistemy reikia nuolat atnaujinti ir plétoti, kad jie atitikey
kintancius vartotojy poreikius. Menkai i$plétoti seman-
tikos tyrimai lémé mazesng kalbos generavimo, teksto
interpretavimo ir teksto analizés pazanga. Nors sukaup-
tos gana gausios ir i§samios leksikos duomeny bazés, ta-
¢iau néra WordNet, tezauro ir pan. Taip pat truksta rei-
kiamo lygio kalbos technologijoms pritaikytos lietuviy

kalbos gramatikos, sintaksiskai anotuoty tekstyny.

Kuriant i$manesnes ir sudétingesnes priemones, tokias
kaip automatinis vertimas, reikia istekliy ir technolo-
giju, kurie apimty daugiau lingvistiniy aspekey ir leisty
semanti$kai nuodugniau analizuoti jvedama teksta. Ge-
rindami kai kuriy baziniy iStekliy kokybe ir apreéptj, tu-
rétume gebéti atverti naujas galimybes jsiverzti j pazan-

gesniy technologijy taikymo sritis.

Kol kas lietuviy kalbai pritaikyty technologijy erdvé ko-
kybiskai gana fragmentuota ir menkai saveiki. Esami
kalbos istekliai, kurie galéty bati pritaikyti kalbos tech-
nologijoms, sukurti atskiry institucijy, mokslininky
grupiy ar verslo jmoniy nesilaikant bendry standarty,
todél jy pritaikomumas kalbos technologijoms yra ribo-
tas arba ekonomiskai neefektyvus, turint galvoje iStek-
liy pertvarkymg pagal naujus standartus. Siuo metu Lie-
tuvoje vykdoma keletas projekey, pagal kuriuos tarptau-
tiniai standartai diegiami senesniuose iStekliuose (pvz.,
Dabartinés lietuviy kalbos tekstyne) ar kuriami nauji
produktai. Didesnis saveikumas leisty lengviau kurti
bendrai Europos kalbinei erdvei butinus integruotus
produktus, tokius kaip daugiakalbiai automatinio ver-
timo jrankiai, Zodynai, semantinés informacijos paies-
kos priemonés, mazinty lietuviskai kalbancios visuome-
nés atskirtj, didinty lietuviy kalbos tarptautinj prestiza

ir prieinamuma.

Lietuvoje spartesné informacinés visuomenés plétra, su-
sidomeéjimas kalbos technologijomis ir iStekliy kaupi-
mas prasidéjo vos pries keleta desimtmediy, todél norint
sukurti tikrai veiksmingy, kasdieniam vartojimui skirty
kalbos technologiju, reikés atlikti nemazai moksliniy ty-
rimy. Nedidelé kalbos technologijy ir jrankiy naudo-
tojy rinka, nei$plétota ir susiskaidziusi mokslo tyrimy ir
studijy infrastruktara, aiskiy prioritety ir koordinavimo
triakumas neskatina privataus verslo iniciatyvy. Siuo
metu kalbos technologijy srityje dirba keletas jmoniy,
verslas mazai uzsako moksliniy tyrimy.

Kalbos technologijy buklé Lietuvoje teikia pagrindo
nuosaikiam optimizmui. Lietuvos Respublikos Vyriau-
sybe pabrézia siekj uztikrinti kalbos technologijy plétra
— tai rodo jvairiy vyriausybiniy institucijy ir Europos
Sajungos struktariniy fondy finansuojamos programos,
pagal kurias kuriamos ir tobulinamos kalbos technolo-
gijos. Proverziai kalbos technologijy srityje skatinty jy
diegima pramonéje, padety plésti ir gerinti vie$asias pa-
slaugas ir pan., taip pat suteikty galimybe lietuviy kalba

vartoti visose gyvenimo srityse ir komunikacijos terpése.

Kalbos technologijos padeda Europai vienytis.

Europos kalboms sukurty ir pritaikyty technologiju
skaicius ir jy pritaikymo lygmuo yra gana skirtingas. Zi-
noma, skiriasi ir veiksmai, kuriy reikeéty imtis norint pas-
katinti konkrecios kalbos technologijy mokslinius tyri-
mus ir plétra, pasirengimas taikyti kalbinius sprendinius
ir moksliniy tyrimy lygis. Norint sukurti tikrai veiks-
mingy, kasdieniam vartojimui skirty kalbos technolo-
giju, Lietuvai reikes atlikti nemazai tyrimy ir sukurti pa-
pildomy iStekliy, jrankiy, integruoti juos, uztikrinant
kuo didesng saveiky. Sie tikslai numatyti 2011 metais
prasidéjusioje nacionalinéje programoje ,,Lietuviy kalba
informacinéje visuomenéje*.

META-NET tinklo ilgalaikis uzdavinys — pristatyti ko-

kybiskas kalbos technologijas, taikomas visose Europos



kalbose, sickiant kultarine jvairove pagrjstos politinés
ir ekonominés vienybés. Sios technologijos padés su-
griauti dabartinius barjerus ir nutiesti tiltus tarp Euro-
pos kalby. Visos suinteresuotosios salys — politikai, ty-
réjai, verslo ir visuomenés atstovai — turi suvienyti savo

pastangas, kurdami bendrg ateit;.

Si Baltyjy knygy serija papildo kitus META-NET tinklo
strateginius veiksmus, apzvelgiamus $io dokumento
priede. Aktualios informacijos, pavyzdziui, META-
NET tinklo vizijos dokumento naujausia versija arba
strateginiy moksliniy tyrimy darbotvarke galima rasti

META-NET tinklalapyje: http://www.meta-net.cu.


http://www.meta-net.eu.

GRESMES KALBAI:
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Gyvename skaitmeninés revoliucijos, turin¢ios didZiulj
poveikj bendravimui ir visuomenés raidai, metu. Nau-
jausi skaitmeninés informacijos pateikimo ir bendra-
vimo technologijy i$radimai kartais prilyginami Johan-
neso Gutenbergo spausdinimo masinos iSradimui. Ka
$i analogija gali byloti apie Europos informacinés visuo-

mengés ir ypad apie musy kalby ateitj?

Esame skaitmeninés revoliucijos liudininkai.
Si revoliucija prilygsta Gutenbergo
spausdinimo masinos isradimui.

Gutenbergo i$radimas lémé svarbius proverzius komu-
nikacijos ir ziniy mainy srityje, tokius kaip Martino Lu-
therio atliktg Biblijos vertimg j gimtaja kalbg ir ke. Veé-
lesniais amziais buvo sukurta kultariniy metodologiju,

lengvinantiy kalbos apdorojima ir Ziniy mainus:

= Ortografinis ir gramatinis labiausiai paplitusiy kalby
standartizavimas suteikeé galimybiy spar¢iau plisti
naujoms mokslinéms ir intelektinéms idéjoms.

= Bendriniy kalby susiformavimas suteiké pilie¢iams
galimybiy bendrauti tam tikruose (dazniausiai poli-
tiniy valstybiy sieny apibréztuose) plotuose.

= Kalby mokymas ir vertimai i§ vienos kalbos j kita su-
teiké galimybiy keistis informacija skirtingomis kal-
bomis.

= Redagavimo ir bibliografinés gairés uztikrino spaus-

dintos informacijos kokybe bei prieinamuma.

UKIS KALBOS TECHNOLOGIJOMS

» Skirtingy Ziniasklaidos priemoniy — laikras¢iy, ra-
dijo, televizijos, knygy ir kitokiy — atsiradimas ten-

kino skirtingus komunikavimo poreikius.

Per pastarajj dvideSimtmetj informacinés technologijos

padéjo automatizuoti ir palengvinti daugybe procesy:

= Kompiuteriné programiné jranga pakeité spausdi-
nimg masinéle ir rankinj teksty rinkima.

= Programa Microsoft PowerPoint pakeité projekto-
riumi rodomas skaidres.

= Elektroniniu pastu siysti ir gauti dokumentus galime
spar¢iau nei faksu.

= Programa Skype teikia galimybe pigiai skambinti in-
ternetu ir rengti virtualius susitikimus.

= Garso ir vaizdo kodavimo formatai palengvina dau-
gialypés terpés turinio keitima.

= DPaieskos sistemos teikia galimybiy naudojant esmi-
nius zodzius pasiekti reikiamus tinklalapius.

= Internetinés paslaugos, tokios kaip Google Translate,
teikia galimybiy sparciai, nors ir ne visada tiksliai,
versti tekstus.

= Socialinés terpés, tokios kaip Facebook, Twitter ir
Google+, lengvina bendravima, bendradarbiavima ir

keitimasi informacija.

Nors tokios priemonés ir programos yra naudingos, kol
kas jos nepajégia ilaikyti visapusiSkai tvarios daugia-
kalbés Europos visuomenés, kurioje galéty vykti netrik-

doma informacijos ir prekiy sklaida.



2.1 KALBY BARJERAI -
KLIUVINYS EUROPOS
INFORMACINEI VISUOMENEI

Negalime tiksliai numatyti, kokia bus ateities informa-
ciné visuomené. Tadiau tikétina, kad komunikaciniy
technologijy revoliucija skirtingomis kalbomis kalban-
tiems Zmonéms teikia naujy budy suartéti. Dél to Zmo-
nés patiria spaudima mokytis naujy kalby, o programi-
nés jrangos karéjai — kurti naujus technologinius spren-
dinius, kurie uztikrinty susikalbéjimg ir prieiga prie
bendry ziniy. Dél naujy medijy rasiy pasaulinéje eko-
nomingje ir informacinéje erdveje saveikauja vis daugiau

kalby ir jomis kalban¢iy Zmoniy informacijos.

Pasaulinéje ekonominéije ir informacinéje erdvéje
sqveikauja vis daugiau kalby ir jomis kalbanéiy
zmoniy informacijos.

Siuo metu i§populiaréjusios bendrauti skirtos priemo-
nés (Wikipedia, Facebook, Twitter, YouTube ir visai ne-
seniai — Google+) yra vos ledkalnio vir§ané.

Siandien galime akimirksniu i§ kito pasaulio krasto par-
sisiysti keleta gigabaity teksto ir tik po to pamatyti, kad
jis parasytas kalba, kurios nesuprantame. Anot vienos
i§ Europos Komisijos pastarojo laikotarpio ataskaity, 57
proc. interneto naudotojy Europoje perka prekes ir pa-
slaugas ne savo gimtaja kalba (angly kalba yra labiau-
siai paplitusi uzsienio kalba, po jos — prancuzy, vokie-
¢iy ir ispany kalbos). 55 proc. naudotojy skaito inter-
nete pateikiamg informacija uzsienio kalbomis ir vos 35
proc. uzsienio kalbomis raso elektroninius laiSkus arba
komentarus interneto tinklalapiuose [2]. Prie§ kelerius
metus angly kalba gal ir buvo interneto lingua franca -
didzioji dalis internete pateikiamos informacijos buvo ja
parasyta — tadiau dabar padétis radikaliai pasikeité. In-
ternetg uzpludo informacija kitomis Europos, taip pat

Azijos ir Vidurio Ryty kalbomis.

Nejtikétina, bet atrodo, kad §i skaitmeniné takoskyra dél
kalby barjery nesulauké labai daug visuomenés démesio.
Tadiau ji kelia itin aktualy klausima: kurios Europos kal-
bos klestés j tinkla sujungtoje informacinéje ir Ziniy vi-

suomengéje, o kurioms lemta i$nykei?

2.2 GRESME KALBOMS

Nors spausdinimo masina ir palengvino keitimasi in-
formacija, tai lémé kai kuriy Europos kalby i$nykima.
Spaudiniy regioninémis ir mazumos kalbomis buvo ma-
zai, o tokios kalbos kaip korny ir dalmaty i$vis neturéjo
radtijos ir tai labai apribojo jy vartojimo sritis. Ar ir in-
terneto poveikis musy kalboms bus toks pats?

Europoje kalbama apie 80 kalby. Jos yra vienas i§ gau-
siausiy ir svarbiausiy regiono kulttros turty bei esminé
Europos unikalaus socialinio modelio dalis [3]. Nors
tokios kalbos kaip angly ir ispany grei¢iausiai isliks be-
sivystancioje skaitmeninéje rinkoje, daugelis Europos
kalby gali tapti nereikalingos j tinklg susietoje visuome-
néje. Tai susilpninty Europos padétj pasaulyje ir pa-
kenkty strateginiam tikslui uZztikrinti kiekvieno Euro-
pos pilie¢io neatsizvelgiant j vartojama kalba galimybes

buti visateisiu Sajungos nariu.

Europos kalby jvairové - svarbi jos
kulturos turto dalis.

Anot UNESCO ataskaitos apie daugiakalbyste, kalbos
sudaro esming terpe dZiaugtis pamatinémis teisémis, to-
kiomis kaip teisé j politing raiska, $vietima ir dalyvavima

visuomenés gyvenime [4].

2.3 KALBOS TECHNOLOGIJOS
- NAUJY GALIMYBIY KUREJOS

Anksciau investicijos ir pastangos iSsaugoti kalby jvai-

rove buvo skiriamos kalby mokymui ir vertimams. Apy-



tikriais skaic¢iavimais, 2008 m. Europos vertimy rastu
ir Zodziu, programinés jrangos lokalizavimo ir interne-
tiniy tinklalapiy vertimo rinkos verté sudaré 8,4 mlrd.
eury, tikétinas jos metinis augimas yra 10 proc. [5].
Deja, Sie skaiciai atspindi tik nedidele dalj dabartinio
ir basimo poreikio bendrauti skirtingomis kalbomis.
Pagrindinis budas uztikrinti kalby vartojimo plétra ir
sklaida rytdienos Europoje — pasitelkti tinkamas tech-
nologijas. Juk butent technologijos padeda mums ten-

kinti transporto, energetinius ir kitokius poreikius.

Europai reikia stabiliy, lengvai prieinamy kalbos
technologijy, pritaikyty visoms Europos kalboms.

Skaitmeninés K'T (skirtos visoms raomosios ir $neka-
mosios kalbos formoms) padeda zmonéms bendradar-
biauti, dirbti, dalytis Ziniomis ir dalyvauti socialinése bei
politinése diskusijose, nepaisant kalby barjery ar darbo
kompiuteriu jgiidziy. Sios technologijos neretai biina
nepastebimos sudétingy programinés jrangos sistemy

dalys, padedancios:

= rasti informacijos naudojantis internetinés paieskos

sistema;

= patikrinti, ar tekste néra rasybos, skyrybos ir grama-
tiniy klaidy;

» perziuréti produkty rekomendacijas internetinéje

parduotuvéje;

= suprasti automobilio navigacinés sistemos Zodines

instrukcijas;

= versti tinklalapius naudojant internetines progra-

mas.

KT sudaro aibé¢ pagrindiniy programy, veikian¢iy di-
desnése programinés jrangos sistemose. META-NET
Baltyjy knygy tikslas — apzvelgti, kaip $ios pagrindinés
programos yra iSplétotos ir pritaikytos kickvienai i§ Eu-

ropos kalby.

Jei norés neprarasti pozicijos tarp pasaulio inovacijy ly-
deriy, Europai reikés stabiliy, lengvai prieinamy ir j svar-
biausias programinés jrangos terpes integruoty KT, pri-
taikyty visoms Europos kalboms. Neturédami reikiamo
lygio KT, artimiausioje ateityje nesugebésime uztikrinti
kalbos vartotojams interaktyvaus daugiakalbio bendra-

vimo daugialypéje terpéje.

2.4 KALBOS TECHNOLOGIJY
GALIMYBES

Spausdinto Zodzio pasaulyje didysis technologinis pro-
verzis buvo galimybé greitai kopijuoti vaizda ar teksta
tinkamo galingumo spausdinimo masina. Zmonéms
teko sunkus darbas — ieskoti Ziniy, jas skaityti, versti ir
apibendrinti. Mes turéjome laukti Thomo Edisono isra-
dimy, padéjusiy jrasyti $nekamaja kalbg. Si technologija
suteike galimybiy gaminti analogines kopijas.

Dabar turint skaitmeniniy technologijy galima automa-
tizuoti vertima, informacijos karimg ir Ziniy tvarkyma
visomis Europos kalbomis. Be to, jos gali buti pritaiky-
tos kuriant intuityvias kalbos / $nekos pagrindu veikian-
¢ias buities elektronikos, mechanizmy, transporto prie-
moniy, kompiuteriy ir roboty sasajas. Verslo ir pramo-
nés programos vis dar yra ankstyvosios plétros lygmens,
ta¢iau moksliniy tyrimy ir taikomosios veiklos pazanga
atveria naujy galimybiy. Pavyzdziui, konkrediy sri¢iy
teksty automatinis vertimas jau dabar yra gana tikslus,
o cksperimentinés programos teikia galimybiy tvarkyti
informacijg ir Zinias bei kurti nauja turinj daugeliu Eu-
ropos kalby.

Kaip ir daugumos technologijy atveju, pirmosios kal-
binés programos, pavyzdziui, balsu valdomos naudo-
toju sasajos ir dialogy sistemos, buvo skirtos itin spe-
cializuotoms sritims, jy veikimas gana ribotas. Taciau
$vietimo ir pramogy rinkoje esama didziuliy galimy-
biy diegti KT Zaidimams, kultarinio paveldo savokoms,

mokomosioms ir pramoginéms priemonéms, bibliote-



koms, imitacinéms aplinkoms ir mokomosioms progra-
moms. Mobiliosios informavimo paslaugos, kompiute-
riné programiné kalby mokymo jranga, e.mokymo ap-
linka, vertinimo priemonés ir programos plagiatui ap-
tikti, tai vos kelios sritys, kuriose KT gali buti ypa¢ ver-
tingos. Tokiy daugialypés terpés bendravimo platformy
kaip Twitter ir Facebook populiarumas leidzia manyti,
kad ateityje prireiks ir pazangiy KT, skirty stebéti da-
lyviy zinutes, apibendrinti diskusijas, rodyti nuomoniy
tendencijas, aptikti emocingus atsakymus, nustatyti au-
toriy teisiy pazeidimus arba susekti netinkamo naudo-

jimo atvejus.

Kalbos technologijos padeda jveikti kalby
jvairovés ,negaliq”.

KT teikia daug galimybiy Europos Sajungai. Jos gali pa-
déti iSspresti sudétinga Europos daugiakalbystés prob-
lemg — skirtingos kalbos gali kartu gyvuoti Europos
jmonése, organizacijose ir mokyklose. Gyventojai turi
bendrauti be Europos bendraja rinka skaidanéiy kalby
barjery, o KT gali padéti jiems jveikti $ig klittj bei teikti
daugiau galimybiy laisvai ir viesai kalbéti savomis kal-
bomis. Zvelgiant dar toliau j priekj, Europos novato-
riskos daugiakalbés technologijos pazymés gaires misy
tarptautiniams partneriams, pradésiantiems kurti tech-
nologijas savoms daugiakalbéms bendruomenéms. KT
gali bati vertinamos kaip ,,pagalbinés®, padedancios vi-
siems jveikti kalby jvairovés ,negalig® ir suteikiancios
skirtingoms kalbos vartotojy bendruomenéms daugiau
galimybiy bendrauti. Galiausiai viena i§ aktualiy moks-
liniy tyrimy sri¢iy yra KT pritaikymas vykdant gelbe-
jimo operacijas nelaimiy zonose, kur kickvienas veiks-
mas gali lemti gyvybe ir mirtj: ateityje sumanieji robo-
tai, galintys bendrauti jvairiomis kalbomis, turés daug

daugiau galimybiy gelbéti gyvybes.

2.5 ISSUKIAI, KURIUOS TUR]
[VEIKTI KALBOS
TECHNOLOGIJOS

ors astaraisiais metais padaré nemaza pazanga,
Nors KT past tais pad 3 pazanga
dabartiniai technologinés pazangos ir produkcijos nau-
joviy taikymo tempai yra pernelygléti. Placiau taikomos
teksty rasymo sistemy rasybos ir gramatikos tikrintuvés
paprastai yra vienakalbés, o ir jdiegtos toli grazu ne vi-

soms kalboms.

Siuo metu technologiné pazanga
yra pernelyg léta.

Internetinés automatinio vertimo paslaugos yra naudin-
gos, kai norima greitai gauti apytikslj dokumento turi-
nio vertimg, tadiau susiduriama su sunkumais, kai rei-
kia itin tikslaus ir i$samaus vertimo. D¢l natiralio-
sios kalbos sudétingumo kalby modeliavimas programi-
néje jrangoje ir jy testavimas realioje aplinkoje yra il-
gas, brangus procesas, kurj reikia nuolat finansuoti. Vis
délto Europa privalo i$saugoti lyderés pozicijas spres-
dama daugiakalbés bendruomenés technologines prob-
lemas ir rasti naujy bady spartinti plétra visose srityse.
Metodai galéty bati susije tick su pazanga skaitmeni-
néje (kompiuteriy) srityje, tick su tokiomis metodiko-
mis kaip individualiy uzduoéiy perdavimas zmoniy gru-

péms ar bendruomenei (angl. crowdsourcing).

2.6 KALBOS |VALDYMAS:
ZMONES IR MASINOS

Norédami suprasti, kaip kompiuteriai ,i§moksta“ kalba
ir kodeél juos taip sunku uzprogramuoti ja vartoti, trum-
pai pazvelkime j tai, kaip pirmajq ir antraja kalbg is-
moksta zmonés, o po to — kaip veikia KT sistemos.

Zmonés jgyja kalbos jgiidziy dviem skirtingais biidais.
Kadikiai i$moksta kalba girdédami, kaip bendrauja juy



tévai, broliai, seserys ir kiti Seimos nariai. Dvejy mety
amziaus vaikai pradeda patys kalbéti — i§ pradziy tai
buna atskiri Zodziai ir trumpos frazés. Tai jmanoma to-
dél, kad Zmonés genetiskai gali mégdzZioti ir praktiskai
taikyti, ka i$girdo.

Vyresnio amziaus vaikams i$mokti antraja kalbg yra kick
sunkiau, ypa¢ jeigu vaikas auga bendruomengje, kuriai
ta antroji kalba néra gimtoji. Mokyklose paprastai mo-
koma uzsienio kalbos gramatinés struktaros, Zodyno ir
raSybos taisykliy, t. y. atlieckami pratimai, kuriais kalbos
zinios jtvirtinamos pagal abstrakéias taisykles, lenteles ir
pavyzdzius.

Dviejy pagrindiniy tipy KT sistemos kalbos ismoksta
panasiais budais. Statistiniais (arba pagrjstais duomeni-
mis) metodais duomenys surenkami i§ gausybés konk-
re¢iy teksty pavyzdziy. Vienakalbiai tekstai gali bati
naudojami tos pacios kalbos mokymo tikslais, pavyz-
dZiui, tikrinti, ar néra ra$ybos klaidy, ta¢iau automati-
nio vertimo sistemai ,i$mokyti“ butini lygiagretas teks-
tai dviem ar daugiau kalby. I$ tokiy teksty automatinio
vertimo algoritmas ,,i$moksta“ Zodziy, trumpy fraziy ir

visy sakiniy vertimo modelius.

Zmonés igyja kalbos jgidziy dvejopai:
mokydamiesi i§ pavyzdziy ir mokydamiesi
pagrindiniy kalbos taisykliy.

Tokiam statistiniais metodais pagrjstam vertimui gali
prireikti milijony sakiniy, o vertimo kokybeé geréja dide-
jant iSanalizuoty teksty kiekiui. Tai viena i§ priezas¢iy,
kodél paieskos sistemy teikéjai pageidauja sukaupti kaip
galima daugiau radytinés informacijos. Teksty rasymo
ir tokiy paslaugy kaip Google Search ir Google Trans-
late rasybos klaidy taisymo funkcijos pagrjstos statisti-

niais metodais. DidZiausias statistikos prana§umas yra

tas, kad masina ,mokosi® greitai, jveikdama nesibaigian-
¢ius mokomuosius ciklus, nors kartais kokybe gali buti
labai jvairi.

Antrasis KT ir ypa¢ automatinio vertimo metodas yra
kurti taisyklémis pagrijstas sistemas. Lingvistikos, kom-
piuterinés lingvistikos ir kompiuteriy mokslo ekspertai
visy pirma turi uzkoduoti gramating analiz¢ (vertimo
taisykles) ir sudaryti Zodyno sarasus (leksikonus). Tam
reikia daug pastangy, intensyvaus darbo ir laiko. Kai ku-
rios pagrindinés taisyklémis pagrjstos automatinio ver-
timo sistemos buvo tobulinamos daugiau nei du desimt-
medius. Pagrindinis taisyklémis pagrjsty sistemy prana-
Sumas yra tas, kad ekspertai gali geriau kontroliuoti kal-
bos apdorojima. Tai leidZia nuosekliai taisyti programi-
nés jrangos klaidas ir palaikyti griztamajj rysj su naudo-
toju, ypac tuo atveju, kai taisyklémis pagrjstos sistemos
taikomos kalby mokymui. Tac¢iau dé¢l dideliy finansiniy
sanaudy taisyklémis pagrjsty KT turi susikarusios tik di-
dziosios kalbos.

Kadangi paprastai statistiniy ir taisyklémis pagrijsty sis-
temy prana$umai ir trakumai kompensuoja vieni kitus,
$iuo metu atlickami tyrimai siekiant sukurti hibridinius
budus, sujungsiandius $ias dvi metodologijas. Taciau kol
kas didesnés s¢kmés pasiekta ne taikant $iuos metodus
verslo poreikiams, bet tyrimy laboratorijose.

Taigi galima konstatuoti, kad didZioji dalis programuy,
kurias $iuo metu naudoja informaciné visuomené, la-
bai priklauso nuo KT. Tai ypa¢ pasakytina apie Euro-
pos ekonoming ir informacing erdve su jos daugiakalbe
bendruomene. Nors pastaraisiais metais KT srityje pa-
daryta reik§minga paZzanga, vis dar egzistuoja daugybé
galimybiy gerinti KT sistemy kokybe. Kituose sky-
riuose aptarsime lietuviy kalbos vieta Europos informa-

cingje visuomengéje ir jvertinsime dabarting lietuviy KT

bukle.



LIETUVIY KALBA

FUROPOS INFORMACINEJE

VISUOMENEJE

3.1 BENDRIEJ| DUOMENYS

Lietuviy kalba yra viena i§ maziau vartojamy Europos
kalby - ja kalba apie 4 mln. Zmoniy, dauguma jy gy-
vena Lietuvos Respublikoje. Valstybiné lietuviy kalba
yra bendra raomoji ir $nekamoji visiems Lietuvos Res-
publikos pilie¢iams, kuriy, 2011 m. duomenimis, yra
apie 3,2 mln., i§ jy lietuviy tautybés — apie 2,7 mln.

84 proc. Lietuvos gyventojy yra lietuviai, 6,1 proc. —
lenkai, 4,9 proc. — rusai, 1,1 proc. — baltarusiai, 0,6
proc. — ukrainieéiai, dar po 0,1 proc. sudaro zydy, vo-
kie¢iy, latviy, totoriy, karaimy kilmés pilie¢iai. Be to,
Lietuvoje gyvena apie 3 takst. romy bendruomeng, ku-
rios didZiausia koncentracija yra Vilniaus regione (2001
m. sura§ymo duomenimis). Deja, nuo 2007 m. Lictuvos
gyventojy skaicius kasmet mazéja. Siuos pokycius lemia
mazéjantis gimstamumas bei emigracija, mazinanti Lie-

tuvoje gyvenandiy kalbos vartotojy skaiciy.

Lietuviy kalba yra viena i§ maziau vartojamy
Europos kalby. Ja kalba vos apie 4 min. Zmoniy,
dauguma jy gyvena Lietuvos Respublikoje.

Kiek lietuviskai kalbandiyjy yra pasaulyje, gana sudé-
tinga nustatyti. Spé¢jama, kad uzsienyje gali gyventi per
500 takst. lietuviskai kalbanciyjy, kituose $altiniuose
nurodoma, kad ne maziau nei 15 proc. kalbétojy. Lietu-

viy kalba $neka lietuviy tautinés mazumos, gyvenancios

Baltarusijoje, Lenkijoje, Latvijoje, bei didelés emigranty
bendruomenés JAV, Kanadoje, Jungtin¢je Karalysteje,
Airijoje, Ispanijoje, Piety Amerikoje ir kitur. Pagal kal-
banc¢iyjy skaiciy lietuviy kalba uZima 144 vieta pasau-
lyje.

Lietuviy kalba priklauso indoeuropie¢iy kalby Seimos
balty $akai. Jos artimiausia giminaité yra latviy kalba,
kuria kalbama kaimyninéje Latvijoje.

Pagal socialinés Europos kalby raidos istorija, kalbas
skirstant j dominuojandigsias ir dominuojamasias, lie-
tuviy kalba priskirtina prie antryjy. Dominuojanéio-
sios kalbos viena tarme¢ bendrinéms kalboms formuoti
paprastai buvo pasirinkusios ne veliau kaip Renesanso
laikotarpiu (angly, pranciizy, italy, portugaly), o domi-
nuojamosios susiformavo XIX amziuje, Tauty pavasario
metu (bulgary, kroaty, lictuviy, slovaky). Bendriné lie-
tuviy kalba susiformavo XIX amziaus pabaigoje — XX
amziaus pradZioje.

Lietuviy kalbai budinga didelé regioniniy kalbos at-
mainy jvairové. Dvi pagrindinés tarmés — aukstaiciy ir
zemaidiy — skiriasi ne tik fonetinémis ypatybémis, bet
ir gramatika bei leksika. Sios tarmés skirstomos j ketu-
riolika stambesniy regioniniy patarmiy, o $ios — j smul-
kesniy teritoriniy vienety $nektas. Patarmés viena nuo
kitos skiriasi garsais, Zodziy formomis ir kitokiomis sa-
vybémis.

Bendrine lietuviy kalba susiformavo XX amziaus pra-

dzioje vienos i§ aukstai¢iy patarmiy pagrindu, ta¢iau re-



gioninis tapatumas ir tarminiai skirtumai vis dar labai
ryskas.

Nuo 1995 mety gesty kalba oficialiai pripazinta Lietu-
vos Respublikos kur¢iyjy gimtaja kalba. Nuo to laiko
lietuviy gesty kalba vystosi kaip nepriklausoma kalba.

3.2 LIETUVIY KALBOS YPATYBES

XIX amziuje indoeuropeistai iSgarsino stebéting lietu-
viy kalbos panasuma j sanskrita, ja imta didziuotis kaip
maziausiai pakitusios struktiiros gyvaja indoeuropieciy
kalba. Dél tos priezasties besimokantys klasikines Euro-
pos kalbas (lotyny, senaja graiky) lengviau supranta lie-
tuviy kalbos gramatika. Lietuvoje didziuojamasi pran-
cuzy lingvisto Antoine’'o Meillet posakiu, jogkickvienas,
norintis i$girsti, kaip kalbéjo indoeuropieciy protéviai,
turi vaziuoti pasiklausyti lietuvio valstie¢io.

Lietuviy kalba — pati konservatyviausia i§ indoeuropie-
¢iy gyvuju kalbuy, jai pavyko geriausiai i$saugoti daugelj
savo archajisky savybiy. Tipologijos pozitriu, lietuviy
kalba yra svarbi dél daugybés unikaliy savybiy, jskaitant
gausias kaitybos formas, charakteringg toninio ir dina-
minio kirdio sintez¢ bei itin jvairialype zodzZiy tvarka,
atspindincia sudétingus diskurso bendravimo ir sintak-
sinio lygmens santykius.

Rasomojoje lietuviy kalboje milijonus Zodziy sudaro
net 32 raidés. Batent tiek jy ir yra norminés lietuviy kal-
bos abécéléje. Sj skaidiy nustaté Jonas Jablonskis savo
»Lietuviskos kalbos gramatikoje* (1901 m.). Taigi da-
bartinei abécelei yra daugiau nei Simtas mety, tadiau jos
atsiradimo istorija apima dar ilgesnj laika. Lietuviy kal-
bos abécélé yra paremta lotyny kalbos ra$menimis, nors
joje yra ir unikaliy Zenkly — kai kurie i§ jy yra originals
(pavyzdziui, raidé ,,¢“). Kiti yra pasiskolinti i§ uZsienio
kalby (pavyzdziui, ,$ ,z“ - i§ ¢eky, ar ,,3° ,¢“ — i§ lenky
kalbos). Tatiau kol kas sunku i$spresti sudétingg lietu-
viy kalbos kir¢iuoty balsiy problema, kuri tampa itin ak-
tuali norint perkelti jvairius Zodynus ar kir¢iuotus teks-

tynus j skaitmenine erdve — kirtis lietuviy kalboje yra

skiriamasis (distinktyvinis), jo vieta néra fiksuota, taigi
jis gali lemti leksing ar gramating zodzio reik$me (pvz.,
ndamo vns. kilm. — namé adv.). Be to, visi ilgieji skieme-
nys turi vieng i§ dviejy priegaidziy, kurios taip pat skiria
zodziy reikdmes (pvz., dukstas — aikstas ir pan.). ] $ivos
dalykus turi atsizvelgti ir garso technologijy karéjai.
Lietuviy kalboje, kuriai budingos linksniuotés, dau-
guma zodziy formy yra sudaromos naudojant afiksus,
t.y. galines. Galanés yra svarbiausia priemoné pazymeéti
zodziy sintagminius santykius sakinyje ir (arba) zodziy
formy santykius paradigmoje. Galinés dazniausiai yra
nevienareik§més, t.y. galiné apima dvi ar daugiau gra-
matiniy funkcijy, ir dél to Zodzio forma priskiriama to-
kiam pa¢iam morfologiniy kategorijy kiekiui.
Priesagos taip pat placiai vartojamos lietuviy kalbos
zodziy formoms sudaryti. Jos dazniausiai reiskia Zo-
dziy formy paradigminius, o ne sintagminius rysius.
Kaitybinés priesagos naudojamos pazyméti budvardziy
ir daugelio prieveiksmiy laipsnius, veiksmazodziy lai-
kus ir nuosakas bei neasmenines veiksmazodZiy for-
mas: bendratj, dalyvius ir veiksmazodinius prieveiks-
mius (badinius).

Sudarant naujas zodziy formas, afiksai (ypa¢ veiksma-
zodziy paradigmoje) daznai derinami su $aknies balsiy

kaita.

Be paprastyjy (sintetiniy) zodziy formy, sudaromy su
afiksais, paradigmoje galima aptikti ir aprasomuyjy (ana-
litiniy) zodziy formy, kurias sudaro pagrindinis ir pa-
galbinis zodis.

Pagal bendrasias morfologines, sintaksines ir semanti-
nes savybes zodziai skirstomi j gramatines klases, tradi-
ci$kai vadinamas kalbos dalimis. Lietuviy kalboje ski-
riama 11 kalbos daliy: daiktavardis, badvardis, skaitvar-
dis, jvardis, veiksmazodis, prieveiksmis, dalelyté, prie-
linksnis, jungtukas, jaustukas ir iStikcukas.

Sintaksinis rySys apibrézia betarpiska santykj tarp saki-
nio zodziy formy, zodziy grupiy ir démeny. Lietuviy

kalboje sintaksinius rysius reiskia galanés ir, kiek re¢iau,



kaitybinés priesagos, kurias daznai papildo strukeari-
niai zodziai — prielinksniai, jungtukai ir dalelytés. Zo-
dziy eilés tvarka néra tokia svarbi gramatiniams rysiams
parodyti. Pavyzdziui, ZodZiy eiliSkumas parodo bud-
vardzio sintaksing funkcija tokiuose zodziy junginiuose
kaip Grazios gélés (pazyminys) ir Gélés grazios (predika-
tyvas). Sakinyje ZodZziy formas j grupes susieja intona-
cija, sustiprinanti jy sintaksinj ry$j (betarpiskai susiju-
sios zodziy formos paprastai sudaro intonacinj vieneta);
be to, ji parodo ir sakiniy tipus. Skiriami trijy tipy sin-
taksiniai ry$iai: tarpusavio sasaja, derinimas ir §liejimas.
Lietuviy kalbos zodziy tvarka yra laisva, taigi ta pacdia
mintj jmanoma pasakyti jvairiais bidais (nors kai kurios
struktaros gali buti vartojamos tik stilistiniais sumeti-
mais). Ka jau kalbéti apie eliptinius sakinius, kuriuose
praleisti Zodziai gali buti tik numanomi i§ konteksto. Be
to, sakiniai gali buti labai ilgi ir sudétingos strukearos,
tai taip pat sunkina automatinj apdorojima.

Gausu daugiareik$miy Zodziy, todél besimokandiam lie-
tuviy kalbos gali bati sudétinga atpazinti vieno ar kito
zodzio reik$me ir formga.

Nemazai gramatiniy formuy, pavyzdziui, lietuviy kalbos
vardazodziai turi linksnio, giminés ir skai¢iaus gramati-
nes kategorijas. Be to, budvardziai gali bati jvardZiuo-
tiniai / nejvardZiuotiniai, kaitomi laipsniais, buti bevar-
dés giminés ir pan.

Dar sudétingesnis lietuviy kalbos veiksmazodis, nes yra
asmenuojamuyjy ir neasmenuojamyjy formy, kurios turi
ir vardazodziy, ir veiksmazodziy savybiy, t. y. jos kaito-

mos skaiiais, laikais, rasimis, linksniais, giminémis.

Kai kurios lietuviy kalbos ypatybés sunkina
skaitmeninj kalbos apdorojimg.

3.3 DABARTINE RAIDA

Nors turinti ratijos tradicija nuo XVI amziaus, lietuviy

kalba buvo sunorminta tik XX amziaus pradzioje — tuo

metu para$yta norminamoji lietuviy kalbos gramatika,
pradétas leisti Zodynas (tezauras), kurio paskutinis 20

tomas pasirodé 2002 metais.

Tik pradéjusi jsitvirtinti bendriné lietuviy kalba patyré
nemazai i$$akiy. Nuo pacios rastijos pradzios jai didele
jtakq dare slavy kalbos. Sovietiniu laikotarpiu buvo re-
miamas ir skatinamas rusy kalbos mokymasis ir vartoji-
mas, o lietuviy kalbos vaidmuo kai kuriose srityse, pa-
vyzdziui, mokslo ir valstybés administravimo, buvo ri-
bojamas. Dabartiné vyresnioji ir vidurinioji gyventojy
karta iSaugo apsupta rusy kalbos ir kultaros. Kadangi
svetimos kilmés zodZiai yra ne vien kalbos, bet ir visuo-
menés gyvenimo atspindys, tuo metu j lietuviy kalba pa-
teko nemazai skoliniy, ypa¢ terminy, administracinés
kalbos konstrukeijy ir pan. Rusy kalbos jtaka vis dar
stipriai juntama kai kuriose periferinése kalbos atmai-

nose: zargone, nenorminéje leksikoje ir pan.

Pastaryjy keliolikos mety Lietuvos politiniai, ekono-
miniai, socialiniai ir kultriniai procesai lemé itin stai-
gius lietuviy kalbos Zodyno poky¢ius. Per 1993-1997
m. spaudoje uzfiksuota daugiau nei 700 naujy svetimy
zodziy $akny [6]. Dazniausiai tai skoliniai i§ angly kal-
bos arba Zzodziai, j lietuviy kalba pateke per $ig kalba. Tai
lémé po nepriklausomybés atkarimo prasidéjusi sparti
informaciniy technologijy plétra bei naujy kultariniy,
socialiniy ir ekonominiy galimybiy atsiradimas. Da-
bartinio lietuviy kalbos tekstyno duomenimis, vien per
1991-1996 m. lietuviy kalbos Zodyna papildé per 10
tukst. naujazodziy, tikétina, kad dabar Sie procesai dar
spartesni. Nuo 1990 m. informacing erdve uzplado ang-
lakalbé, ypa¢ amerikietiskoji, populiarioji kultira: seria-
lai, laidos, muzika ir pan. Nors uzsienio filmai, serialai
ar televizijos laidos ver¢iami j lietuviy kalba, toks kul-
tarinis pasikeitimas turé¢jo nemazos jtakos lietuviy kal-
bai ir kultarai. Angly kalba laikoma svarbiausia pasau-
linés materialinés ir intelektinés rinkos tarpininke, tad
jos vaidmuo didéja ir Lietuvos ekonominiame, sociali-

niame ir kultariniame gyvenime: stipréja ne tik angly



kalbos mokymosi, bet ir specialybés jgijimo, darbo, in-
telektinés kirybos $ia kalba motyvacija. Siuo metu jau-
najai kartai artimesné ir didesnj prestiza turi angly kalba
kaip lingua franca, su kuria sicjama ne tik kultariné inte-
gracija, bet ir studijos, karjeros perspektyvos ir pan. Kol
kas néra atlikta pakankamai tyrimy, bet tikétina, kad
daugiausia angly kalbos skoliniy ar istisy konstrukeijy
vartojama jaunimo, ypa¢ priklausancio tam tikroms sub-
kultaroms, kalboje.

Lietuvoje angly kalba veikia tas pacias kalbos vartojimo
sritis, kaip ir kitur. Bene dazniausiai angly kalba varto-
jama ten, kur kreipiamasi j jaunimo auditorija, pavyz-
dziui, 75 proc. kino anonsy pateikiama angliskai arba
yra mi$ras. Kitur padétis yra geresné, pavyzdziui, Lie-
tuvos televizijos transliuoja daugiau nei 60 proc. lietu-
viskos reklamos, o misriose reklamose angliskas daznai
buna tik produkto pavadinimas [6].

Nemaza rupestj kelia mokslo kalbos raida. Siekiant
tarptautinio pripazinimo ir sklaidos, kai kurios mokslo
sritys beveik nepublikuoja savo tyrimy rezultaty Lietu-
voje lietuviy kalba. Mokslo tarptautiskumas ypa¢ ska-
tinamas, nepaisant nuogastavimy, kad taip skurdinama
lietuviska mokslo terminija, lietuviy kalba i$stumiama
i§ specifiniy vartojimo sri¢iy, menkéja motyvacija tobu-
linti specialybeés kalba aukstosiose mokyklose.
Diskutuojant, kokia turéty buti tolesne lietuviy kalbos
raida ir perspektyvos, lietuviy kalbos jsitvirtinimas in-
formacinéje visuomenéje baty geras argumentas, kad ji

yra moderni ir funkcionali komunikacijos priemone.

3.4 KALBOS PADETIS IR
VARTOJIMAS LIETUVOJE

Lietuviy kalba turi valstybinés kalbos statusa, jtvirtinta
Lietuvos Respublikos Konstitucijoje. Sio statuso jgy-
vendinima, t.y. valstybinés kalbos vartojima vie$ajame
gyvenime, jos apsauga ir kontrole, taip pat atsakomybe

uz pazeidimus reglamentuoja Valstybinés lietuviy kal-

bos jstatymas (1995 m.). Uz Sio jstatymo nuostaty
vykdyma yra atsakinga Valstybiné lietuviy kalbos komi-
sija, kuri teikia pasialymus dél juridinio reguliavimo ir

svarsto kalbos norminimo ir vartojimo klausimus.

Lietuviy kalba yra valstybiné - toks jos statusas
jtvirtintas Lietuvos Respublikos Konstitucijoje.

Valstybés ir savivaldos institucijos, jmonés ir organizaci-
jos privalo tarpusavyje bendrauti valstybine kalba. Ko-
munikacijos, transporto, sveikatos prieziaros ir sociali-
nés apsaugos, policijos ir teisétvarkos tarnyby bei kito-
kiy jstaigu, teikianciy paslaugas gyventojams, vadovai
turi uztikrinti, kad atitinkamos paslaugos gyventojams
buty teikiamos valstybine kalba.

LietuviSkai transliuojamos 34 nacionalinés ir vietinés
TV programos, 52 radijo stotys [7]. Vaizdo ir garso
programos ir kino filmai, vie$ai demonstruojami Lietu-
voje, turi buti i$versti j valstybing kalbg arba rodomi su
lietuviskais subtitrais. Taigi vertimai yra labai aktuali
ir svarbi sritis, atsizvelgiant ir j tai, kad verstinés kny-
gos sudaro apie tre¢dalj visy lietuviskai isleisty knygy
(2010 m. duomenimis, i§ 2962 lictuviy kalba iSleisty
knygy 982 buvo vertimai [8]). Beje, Lietuvos zinias-
klaida (spauda, televizija, radijas ir pan.), visi knygy ir ki-
tokie leidéjai privalo laikytis taisyklingos lietuviy kalbos
normy. Kaip laikomasi valstybinés kalbos vartojimo ir
taisyklingumo reikalavimy, kontroliuoja Valstybiné lie-
tuviy kalbos inspekcija.

Svarbiausios lietuviy kalbos politikos nuostatos yra $ios:

= Lietuviy kalba yra valstybés ir jos gyventojy bendra-
vimo priemoné visose viesojo gyvenimo srityse, vie-
nas svarbiausiy valstybés suverenumo ir vientisumo
pozymiuy.

= Lietuviy kalbos politika turi tenkinti visuomenés,
jskaitant ir uzsienyje gyvenandius tautiecius, sociali-

nés, nacionalinés ir kultarinés vienybés poreikj.



= Lietuviy kalbos politika turi deréti su Europos Sa-
jungos kalby politika, skatinanéia islaikyti daugia-
kultarés Europos kalby jvairove, laikomg viena di-

dziausiy Europos vertybiy.

= Lietuviy kalbos politika turi ugdyti sgmoninga ir ka-
rybiska visuomenés poziurj j lietuviy kalbos varto-

jima, lietuviy kalbos vertés ir savitumo suvokima.

= Lietuviy kalbos tarmés yra lietuviy kalbos ir kulttros

turtas, todel yra saugotinos bei palaikytinos.

= Valstybinés kalbos politika turi apimti komunikaci-
jos sistemas, skirtas specialiyjy poreikiy turintiems

Zmonémes.

= Lietuviy kalbos plétros prioritetai — skaitmeninés
kalbos sistemos ir iStekliai internete. Lietuviy kalba
turi plétotis kaip Europos Sajungos daugiakalbiy ter-
minologiniy bei vartojimo iStekliy sudedamoji dalis.
Automatinis vertimas i§ / j lictuviy kalbg — svarbi
kalbos vartojimo Europos Sajungos erdvéje sudeda-

moji dalis.

Politiniy pastangy apsaugoti ir remti lietuviy kalba taip
pat pakanka: valstybinés kalbos vartojima ir statuso ap-
sauga reglamentuoja Valstybinés lietuviy kalbos jstaty-
mas (1995 m.), vartojimo ir taisyklingumo kontrolg -
Valstybineés lietuviy kalbos inspekeijos jstatymas (2001
m.), terminologijos idtekliy plétra — Terminy banko jsta-
tymas (2003 m.). Be to, kalba, kaip kultirinés tapatybés
dalis, jtraukea j kultarinio ir etninio paveldo apsaugos

teisés aktus.

Lietuviy kalbos politika turi deréti su Europos
Sqjungos kalby politika, skatinanéia iglaikyti
daugiakultirés Europos kalby jvairove, laikomg
viena didZiausiy Europos vertybiy.

Lietuvai tapus Europos Sajungos nare, prasidéjo naujas

lietuviy kalbos raidos etapas — jgytas oficialios Europos

Sajungos kalbos statusas uztikrino lietuviy kalbos var-
tojimg ir sklaidg daugiakalbéje Europos Sajungos erd-
véje, paspartéjo kalbos iStekliy, reikalingy visaverciam
kalbos funkcionavimui daugiakalbéje aplinkoje, kaupi-
mas ir pan.

Lietuviy kalbos vartojimg bei plétra remia jvairios
valstybinés institucijos bei visuomeninés organizacijos:
Valstybiné lietuviy kalbos komisija, Valstybiné lietuviy
kalbos inspekcija, Lietuviy kalbos draugija ir kt. Jgyven-
dinama nemazai valstybés remiamy programu, skirty
kalbos tyrimams ir sklaidai skatinti. Vienas i§ svarbiy lie-
tuviy kalbos tyrimy ir sklaidos centry yra Lietuviy kal-
bos institutas, kuriame veikia visuomenei atviras Kalbos
muziejus. [vairiais aspektais lietuviy kalba tiriama Lie-
tuvos universitetuose — nuo tradiciniy empiriniy tyrimy
iki KT taikymo galimybiy.

Be to, visuomené, ypac moksleiviai ir jaunimas, taip pat
jtraukiama j lietuviy kalbos vartojimo ir sklaidos inicia-
tyvas, kurias organizuoja valstybés institucijos, mokslo
jstaigos ir verslo jmonés, pavyzdziui, raSomas Nacio-
nalinis diktantas, rengiami jvairas konkursai: dailyras-
dio, svetimzodziy keitimo lietuviskais ZodZiais konkur-
sas ,Kalbg kuriu AS< taisyklingos lietuviy kalbos var-
tojimo informacinése technologijose konkursas ,,Svari
kalba — $vari galva®, kuriuo sickiama skatinti moksleivius
elektroninéje terpéje vartoti lietuviskus ra$menis bei tai-
syklinga lietuviy kalba. Kasmet renkamos taisyklingiau-
sios mety knygos, graZiausias lietuviskas jmonés pavadi-

nimas, graziausias lietuviskas Zodis ir pan.

3.5 KALBA SVIETIMO SRITYJE

Pagal Valstybinés lietuviy kalbos jstatyma valstybe ga-
rantuoja visy pakopy issilavinima gimtaja lietuviy kalba.
Valstybinis baigiamasis lietuviy kalbos egzaminas yra
vienintelis privalomas visoms vidurinio lavinimo mo-
kykloms, kuriy déstomoji kalba yra lietuviy. Tokj pat eg-
zaming laikys ir tautiniy mazumy mokykly moksleiviai.

Salyje veikia mokyklos tautiniy mazumy mokiniams,



kuriose mokoma nevalstybine — rusy, lenky, baltarusiy
— kalba bei misrios mokyklos. Yra mokykly angly, vo-
kie¢iy, pranciizy, hebrajy kalbomis [9].

Nepaisant, regis, nemazo démesio lietuviy kalbos moky-
mui, kiekvienais metais prastéja lietuviy kalbos moke-
jimo rezultatai visuose mokymosi koncentruose. 2007
m. nacionalinio tyrimo duomenimis, tik 39 proc. aStun-
toky tepasieke pagrindinj lietuviy kalbos mokeéjimo lyg-
menj [9].

Lietuviy kalbos pasiekimai yra labai i$sibarste, o lygi-
nant su 2006 m. duomenimis, gerokai sumazéje [10].
Pagal OECD PISA tyrima, penkiolikme¢iy Lietuvos
mokiniy skaitymo gebéjimy vidutiniai rezultatai 2009
m. taip pat buvo gerokai Zemesni nei tarptautinis vi-
durkis [11]. Beje, ypac¢ suprastéjo berniuky skaitymo
gebé¢jimai. Kiek geresni pradinio mokymo rezultatai:
net 99 proc. IV klasés Lietuvos mokiniy pasické Ze-
miausiag 2006 m. tarptautinio skaitymo geb¢jimy tyrimo
PIRLS (angl. Progress in International Reading Lite-
racy Study) lygmeny, tatiau auks¢iausia lygj pasiekia tik
S proc. (tarptautinis vidurkis — 9 proc.) [12].

Nemaza dalis mokiniy mano, kad néra gabas lietu-
viy kalbai: 2008 m. nacionalinio mokiniy lietuviy kal-
bos mokéjimo tyrimo duomenimis, 52 proc. desimtoky
teigé manantys, kad néra gabus lietuviy kalbai, tik pusé
mokiniy teige, kad jiems patinka lietuviy kalbos pamo-

kos [11].

Lietuviy kalba strategijoje suvokiama kaip

moderni visuomenés bendravimo priemoné,
vartojama ir vartotina visose gyvenimo
srityse ir terpése.

Proverzio tikimasi i§ besikei¢iancio poziurio j lietuviy
kalbos ir literatiros mokyma. 2010 m. patvirtinta ,Lie-
tuviy kalbos ugdymo bendrojo lavinimo programas vyk-
dandiose mokyklose 2010-2014 mety strategija“ [13],
kurioje numatyta, kad mokykla turi plétoti tokia lietu-

vybe, kuri suteikia viska, ko XXI amziaus zmogui reikia,

kad jis augty laisvas, pasitikintis savimi, kriti$kai mas-
tantis, karybingas, atsakingas. Lietuviy kalba strategi-
joje suvokiama kaip moderni visuomenés bendravimo
priemong, vartojama ir vartotina visose gyvenimo srityse
ir terpése. Kalbos kitimas, pritaikymas Siuolaikinés in-
formacinés visuomeneés reikméms, atvirumas ir gebéji-
mas atsinaujinti yra jos i$likimo salyga.

Daug démesio skiriama lietuviy kalbos mokymui ir
sklaidai Lietuvoje bei pasaulyje. Intensyvéjant migraci-
jai, stengiamasi sudaryti salygas i§ uZsienio grjztantiems
vaikams mokytis lictuviy kalbos ir toliau testi moksla
Lietuvoje, o ketinantieji i$vykti gali pasirinkti savaran-
kisko ar nuotolinio mokymosi budg [13]. Tadiau pri-
pazjstama, kad nesukurus $iuolaikiniy nuotolinio mo-
kymo sistemy nemaza dalis iSvykusiy vaiky praras rysj
su lietuviy kalba ir kultara.

Plec¢iamas lietuviy kalbos mokymas tautiniy mazumy
mokyklose, taip suteikiant daugiau galimybiy kitakal-
biams integruotis j Lietuvos darbo rinka, gauti informa-

cijg ir bendrauti vie$ojoje erdvéje.

3.6 TARPTAUTINIAI ASPEKTAI

Nors nemaza dalis lietuviy, paklausti, kuo garsi Lietuva
pasaulyje, ilgai nemastydami atsakys — krepsiniu (i tik-
rujy garsiy krepsininky ar treneriy lietuviski vardai ar
pavardés yra nebloga lietuviSkos tarties treniruoté ir pir-
moji pazintis su lietuviy kalba krepsinio mégéjams vi-
same pasaulyje), vis délto tradiciskai viena i§ pagrindiniy
nacionaliniy vertybiy ir Lietuvos prisistatymo pasauliui
objekty laikoma pati lietuviy kalba. Kai kuriems Lietu-
vos gyventojams jy tautiSkumo supratimas ligi $iol aso-

cijuojasi su kalbine tapatybe.

Lietuviy kalbg, jos tarmes, tautosakq yra tyre ir
aprase jvairiy tautybiy mokslininkai - $iy tyrimy
geografija apima nuo kaimyniniy valstybiy iki
Japonijos, Australijos, JAV.



Ne tik kalbos archajiskumu, bet ir pagonisko tikéjimo
tradicijomis, originalia tautosaka Lietuva trauke garsius
menininkus Adoma Mickevi¢iy, Prosperag Mérimée, Jo-
hanng Wolfganga von Goethe ir kt. Bene ilgiausiai Eu-
ropoje islaikytas pagoniskas tikéjimas ir paprodiai itin
domino mitologus, ne veltui i§ Lietuvos kilusi viena
i§ Zymiausiy Europos proistorés tyréjy Marija Gimbu-
tiené, mitologija doméjosi ir ParyZiaus semiotikos mo-
kyklos karéjas Algirdas Julius Greimas.

Lietuviy kalbg, jos tarmes, tautosaka yra tyre ir ap-
ra¢ jvairiy tautybiy mokslininkai — $iy tyrimy geo-
grafija apima nuo kaimyniniy valstybiy iki Japonijos,
Australijos, JAV. Tradicija svarbiausiuose indoeuropeis-
tikos centruose studijuoti lietuviy kalbg iSlaikyta ir $ian-
dien. Uzsienio universitetuose veikia apie 10 lituanisti-
kos centry, $iuo metu vykdanc¢iy savarankiskas lituanis-
tikos ar baltistikos studijy programas. Pasaulyje, dau-
giausia Europoje, i§ viso veikia per 30 jvairaus dydzio
centry, kuriuose tiriama ar déstoma lietuviy ar baley kal-

bos ir kultira.

Tradicija svarbiausivose indoeuropeistikos
centruose studijuoti lietuviy kalbg
iSlaikyta ir Siandien.

Lietuvos Respublikos $vietimo ir mokslo ministerija re-
mia ir skatina lituanistikos centrus. Kasmet teikiamos
Kazimiero Bugos vardo stipendijos uzsienie¢iams, uzsie-
nio $aliy aukstosiose mokyklose studijuojantiems lietu-

viy kalba.

3.7 LIETUVIY KALBA INTERNETE

2011 m. duomenimis, beveik 64,1 proc. Lietuvos gy-
ventojy naudojasi internetu namie ar darbe, o 16-24
mety amziaus grupéje naudotojy skaicius yra dar dides-
nis ir sickia 96,6 proc. [14]. Tadiau tiksliy duomeny apie

tai, kokia kalba jie naudojasi internetu, néra. Itin ge-

rai i§vystyta IRT infrastruktara — Lietuva pirmauja Eu-
ropoje pagal $viesolaidinio placiajuoscio tinklo skverbtj
(23 proc.), uzima pirmaja vieta pasaulyje pagal mobi-
liojo rySio abonenty skai¢iy, tenkantj 100 gyventojy,
uzima antraja vieta pasaulyje pagal interneto rysio greitj
ir turi tankiausia Europoje belaidzio interneto prieigos
tasky tinklg Europoje (875) [15].

Lietuva pirmauja Europoje pagal $viesolaidinio
plaiajuoscio tinklo skverbtj, uzima pirmqjq vietq
pasaulyje pagal mobiliojo ry3io abonenty skaiciy,

tenkantj 100 gyventojy, uZima antrgjq vietq
pasaulyje pagal interneto rysio greitj ir turi
tankiausiq Europoje belaidZio interneto prieigos
tasky tinklg Europoje.

2010 metais registruota 126 takstandiy ./# sri¢iy varduy,
i jy apie 1 400 — su specifiniais lietuviSkais raSmenimis
(¢, ¢ ir pan.). Daugumos jy turinys yra lietuviskas. Lie-
tuvisko turinio puslapiy yra ir .ex, .org, .com sri¢iy var-
duose.

Internete vis daugiau atsiranda vieSyjy paslaugy, priei-
namy lietuviy kalba. Pagrindiniy viesujy paslaugy per-
kelimo j elektroning terpe lygis 2005 m. Lietuvoje sicke
64 proc. Dar sparciau j interneta perkeliamos verslui
skirtos paslaugos — ju lygis 2005 m. sieké 76 proc., o gy-
ventojams — tik 56 proc. [16]. Igyvendinant naciona-
lines programas sickiama daugiau viesyjy paslaugy per-
kelti j interneto erdve, didinti lietuvisko turinio apimtj
internete skaitmeninant ir skleidziant Lietuvos kultaros
pavelda, sudarant salygas Lietuvos gyventojams naudo-
tis IRT, turind¢iomis lietuviskas sasajas. Taip mazinama
skaitmenin¢ atskirtis, uztikrinama, kad technologijomis
buty lengva naudotis, jos baty pritaikytos Zzmonéms su

negalia.

2010 metais registruota 126 tokstandiy .It sriéiy
vardy, i§ jy apie 1400 - su specifiniais
lietuviskais raSmenimis.



Vis populiaresni tampa Ziniy portalai, internetu pasie-
kiami pagrindiniai lietuviski spaudos leidiniai, kai ku-
rie mokslo zurnalai ir pan. I§ svarbiausiy lietuvisko
turinio sklaidos projekty minétinas kultaros paveldo
portalas www.cpaveldas.It, virtualioje erdvéje jungian-
tis biblioteky, muziejy, kity paveldo institucijy iSteklius,

mokomyjy iStekliy portalai www.emokyklalt, www.

emokymas.lt ir pan. Planuojama sukurti portala, ku-
riame buty dedami atvirai prieinami kalbos istekliai
ir technologijos, sukurti pagal prasidedancia programa
»Lietuviy kalba informacinéje visuomengje®.

Kitame skyriuje pristatomos KT ir pagrindinés jy tai-
kymo sritys bei lietuviy kalbai pritaikyty KT jvertini-

mas.


www.epaveldas.lt
www.emokykla.lt
www.emokymas.lt
www.emokymas.lt
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LIETUVIY KALBAI PRITAIKYTOS
KALBOS TECHNOLOGIJOS

KT - tai programinés jrangos sistemos, skirtos apdoroti
zmoniy kalba, kuri gali bati $nekamoji ir raSomoji. Nors
zmogaus evoliucijos poziariu $nekamoji kalba yra se-
niausia kalbinio bendravimo forma, sudétinga informa-
cijair didZioji dalis Zmonéms zinomy fakey yra saugoma
bei perduodama radytiniais tekstais. Snekamajai kalbai
ir tekstams skirtos technologijos apdoroja arba atkuria
kalbos formas skirtingai, nors visos jos yra pagrjstos Zo-
dynais, gramatikos ir semantikos taisyklémis. Taigi KT
sujungia kalbg su jvairiy formy Ziniomis, neatsizvelgda-
mos j raiSkos priemones. Desin¢je puséje pateiktame
paveiksle pavaizduota KT aplinka. Bendraudami su-
jungiame kalbg su kitomis bendravimo terpémis ir in-
formacijos perdavimo priemonémis, pavyzdziui, kalbé-
dami galime gestikuliuoti, keisti veido iSraiska. Skait-
meniniai tekstai susij¢ su vaizdais ir garsais. Filmuose
gali buti naudojama $nekamoji ir rafomoji kalba. Kitaip
tariant, $nekos ir teksto technologijos jungiasi ir savei-
kauja su kitomis technologijomis, lengvinan¢iomis jvai-
riarasio bendravimo ir daugialypés terpés dokumenty
apdorojima (Zr. 1 paveiksla).

Toliau aptarsime pagrindines KT taikymo sritis, pavyz-
dziui, kalbos taisyklingumo tikrinima, paieska inter-
nete, $nekamosios KT ir automatinj vertima, kurios ap-

ima tokius technologijy pritaikymo badus:

» ra$ybos ir gramatikos tikrinima;
Y g 3

pagalba kuriant dokumentus;

kalby mokymasi;

= informacijos paieska;

= informacijos iSgavima;

» teksty santrauky kirimg;
= atsakymus j klausimus;
= 3nckos atpazinima;

= $nckos sintezg.

KT tyrimo sritis yra gerai jsitvirtinusi ir jvadineés litera-
taros galima rasti vis daugiau. Susidoméjusiems skaity-
tojams sitlomos $ios publikacijos: [17, 18, 19, 20, 21].

Prie§ aptardami i§vardytas pritaikymo sritis, trumpai pa-

kalbékime apie tipinés KT sistemos architektiira.

4.1 KALBOS TECHNOLOGIJY
TAIKYMO ARCHITEKTURA

Kalbos apdorojimo programing jranga paprastai sudaro
keletas komponenty, atspindin¢iy skirtingus kalbos as-
pektus. 2 paveiksle parodyta itin supaprastinta tipinés
teksto apdorojimo sistemos strukeiira. Pirmieji trys mo-
duliai apdoroja jvedamo teksto struktirg ir nustato pra-

dinius semantikos duomenis:

(angl.  pre-

rocessing): duomenys ,isvalomi®, i$analizuojamas
74 y ]

1. Pirminis duomeny apdorojimas
arba pasalinamas formatavimas, nustatoma jvesties

kalba ir pan.

2. Gramatiné analizé: atlickama Zodziy morfologiné
analizé, nustatomos kalbos dalys ir pagrindinés Zo-

dziy formos, surandamas veiksmazodis, jo papildi-



Snekamosios kalbos
technologijos

Daugialypés terpés
ir jvairiarisés
technologijos

/_\

Kalbos
technologijos

Ziniy technologijos

1: Kalbos technologijos

niai, aplinkybés ir kitos kalbos dalys, nustatoma sa-

kinio struktira.

3. Semantiné analizé: nustatoma ZodZzio reik§mé
(t.y. i3analizuojama apytikslé Zodziy reik$mé tiria-
mame kontekste); i$sprendziamos anaforos (t. y. nu-
statoma, kurie jvardziai sakinyje atitinka kuriuos
daiktavardzius) ir posakiy pakeitimo problemos; sa-

kinio prasmé pateikiama kompiuteriui suvokiamu

buadu.

I$analizavus teksta, specialioms uzduotims sukurti mo-
duliai gali atlikti ir kitokius veiksmus, pavyzdziui, su-
kurti teksto santraukg ar ieskoti informacijos duomeny
bazése.

Pristate pagrindines sritis, kuriose taikomos KT, trum-
pai apzvelgsime dabarting KT tyrimy ir $vietimo bukle,

jau jgyvendintas ir $iuo metu vykdomas moksliniy ty-

Gramatiné
analizé

Pirminis duomeny
apdorojimas

rimy programas. Po to pateiksime profesionaly atlikea
pagrindiniy KT jrankiy ir iStekliy jvertinima jvairiais
aspektais — prieinamumo, i$baigtumo, kokybés ir pan.
Bendroji lietuviy kalbos KT baklé pateikiama 8 lente-

leje.

4.2 PAGRINDINES TAIKYMO
SRITYS

Siame skyriuje daugiausia démesio skirsime svarbiau-
siems KT jrankiams ir i$tekliams, apzvelgsime KT pa-
détj Lietuvoje. Jrankius ir iSteklius, kuriy pavadinimai
tekste paryskinti, galima rasti ir $io skyriaus pabaigoje

pateiktoje 8 lentel¢je.

Specializuoti
moduliai

Semantiné
analizé

2: Tipiné teksto apdorojimo programos architektira



Statistinis kalbos modelis

Rasybos tikrinimas

[Gramah'kos tikrinimas ]

3: Kalbos taisyklingumo tikrinimas (virduje - pagristas statistiniais metodais, apacioje - taisyklémis)

4.2.1 Rasybos ir gramatikos tikrinimas

Kam yra teke naudotis teksto ra§ymo programa, pavyz-
dziui, Microsoft Word, Zino, kad joje yra funkcija tik-
rinti, ar néra ra$ybos klaidy. Ji klaidas randa, parodo ir
sitilo taisymo variantus. Pirmosios rasybos klaidy tai-
symo programos palygindavo atrinktus Zodzius su tai-
syklingos rasybos zodynu. Siandien tokios programos
yra kur kas sudétingesnés. Naudodamos su konkredia
kalba susietus teksto analizés algoritmus, jos aptinka
morfologines (pvz., daugiskaitos darybos klaidas) ir sin-
taksines (pvz., praleistus veiksmazodZius arba nesude-
rintus veiksnius ir tarinius, pvz., ji *asyti laiskg) klaidas.
Tacdiau dauguma rasybos klaidy taisymo programy neras

jokiy klaidy tokiame tekste angly kalba [22]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.

Tokiai analizei atlikti reikalinga arba eksperty j progra-
ming jrangg kruopsciai perkelta konkrecios kalbos gra-
matika, arba statistinis kalbos modelis. Siuo atveju mo-
delis apskai¢iuoja tam tikro ZodZio vartojimo kity Zo-
dziy apsuptyje tikimybe. Statistinj kalbos modelj galima
sukurti automatiskai, panaudojant didelj skai¢iy taisyk-
lingy kalbos duomeny (tekstyna). Sie du metodai dau-
giausia buvo i$plétoti naudojant angly kalbos duomenis.
Taigi n¢ vieno metodo negalima lengvai pritaikyti lietu-

viy kalbai, kadangi lietuviy kalbos ZodzZiy tvarka néra

fiksuota, o kaitybos sistema yra kur kas sudétingesné
(nuo 2002 m. VDU mokslininkai nemazai dirbo su sta-
tistiniu lietuviy kalbos modeliu, jrankius galima nemo-

kamai atsisiysti [23]).

Kalbos taisyklingumo tikrinimo programos
naudojamos ne tik radant tekstus,
jas galima pritaikyti ir dokumenty kdrimo
pagalbinése sistemose.

Kalbos taisyklingumo tikrinimo programos naudoja-
mos ne tik radant tekstus, jas galima pritaikyti ir doku-
menty kirimo pagalbinése sistemose (angl. authoring
support systems), t.y. programinéje terpéje, kurioje lai-
kantis ypatingy standarty kuriami sudetingy informa-
ciniy technologijy sistemy, sveikatos prieziuros, inZi-
nerijos ir kitokiy sri¢iy vadovai bei kitokie dokumen-
tai. Nuogastaudamos, kad klientai pradés skystis dél
to, jog produktas bus naudojamas ne taip, kaip reikia, o
dél nesuprantamy instrukeijy bus pateikta reikalavimy
kompensuoti zala, bendrovés vis daugiau démesio skiria
techninés dokumentacijos kokybés gerinimui, tuo pat
metu orientuodamosios j tarptautines rinkas (versda-
mos tekstus arba juos pritaikydamos konkreéiai kalbai).
PaZanga, pasickta apdorojant nataralia kalba, paskatino
plétoti dokumenty kiirimo pagalbines sistemas. Sios sis-
temos padeda techniniy dokumenty autoriui naudoti
tos srities zodyna ir sakiniy strukearas, atitinkandias sri-

ties taisykles, verslo terminija.
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Sioje srityje ka pasiiilyti turi vos keletas Lietuvos bend-
rovig. 1992-1994 m. UAB ,Fotonija“ sukare rasybos
tikrinimo programa Juodos Avys, kuri buvo nuolat to-
bulinama. Automatinio raSybos tikrinimo metu veikia
algoritmas, padedantis i$vengti savaiminio pavardés ar
pavadinimo pakeitimo j kita. Atpazjstami neteiktini Zo-
dziai ir sialoma juos keisti j tinkamus. Teikiami pasitly-
mai dél erukstamy specifiniy lietuvisky raSmeny, tokiy
kaip $, £, , é taisymo. | tikrintuve integruotas lietuvisky
skiemeny ragymo su bruksneliu jrankis.

UAB , Tilde IT* lietuviy kalbos rasybos tikrinimo prog-
ramg sukiré 2001 m. Si bendrové tobulina ragybos tik-
rinimo programg ir kuria nauja gramatikos tikrinimo
programa, kuri analizuos sakinio struktira, atpazins pra-
leistus arba nereikalingus kablelius ir kitokius skyrybos
zenklus, tikrins, ar néra sintaksés ir leksikos klaidy. Gra-
matikos tikrintuvé veiks ne tik su platforma Microsoft
Office, bet ir su platforma Open Office ar internetinémis
programonmis. Ji bus nesunkiai suderinama su kitomis
programonmis, kuriose naudojamos su kalba susijusios
funkcijos (pvz., jimonés iStekliy tvarkymo programomis,
verslo sprendimais ir pan.). Naudotojai turés galimybe
i$bandyti naujaja gramatikos klaidy taisymo programa
2012 metais.

Kalbos tikrinimo funkcija svarbi ne tik rasybos tikri-
nimo ir dokumenty kiarimo programose — ji reikalinga
ir skaitmeninéje terpéje mokantis kalby. Be to, kal-
bos tikrinimo jrankiai automatiskai taiso j paieskos siste-
mas jvedamas uzklausas, teikia teisingy uzklausy pasia-
lymus — ¢ia kaip pavyzdj galime paminéti sistemos Go-
ogle jrankj Galbit jis noréjote ieskoti... (angl. Did you

mean...).

4.2.2 Paieska internete

Paieska internete, vidaus tinkluose ar skaitmeninése bi-
bliotekose $iandien turbat yra pladiausia, ta¢iau maziau-
siai i$plétota KT pritaikymo sritis. Paieskos sistema Go-

ogle, kuri buvo pristatyta 1998 metais, $iuo metu apdo-

roja apie 80 proc. visy uzklausy [24]. Sistemos Google
paieskos sasaja ir langas, kuriame pateikiami rezultatai,
neitin pasikeité palyginti su pirmaja sistemos versija. Ta-
¢iau dabartiné Google versija turi ra$ybos klaidy taisymo
ir esminiy semantinés paieskos funkcijy, analizuojanéiy
uzklausos terminy konteksting reik$me ir galindiy pa-
didinti paieskos tikslumg [25]. Sistemos Google sckmé
rodo, kad gausybé sukaupty duomeny ir veiksmingi ro-
dykliy sudarymo jrankiai gali padéti pasiekti neblogy re-

zultaty taikant statistinj metoda.

Norint apdoroti jmantresnes informacijos uzklausas,
butinos nuodugnesnés lingvistinés teksty interpreta-
vimo zinios. Eksperimentai su leksikos istekliais, pa-
vyzdziui, kompiuteriui suprantamais tezaurais ar onto-
loginiais kalby iStekliais (pvz., WordNet angly kalba ar
GermaNet vokietiy kalba), parodé, kad vartojant pirmi-
niy terminy sinonimus, tokius kaip Atomkraft [atominé
energija], Kernenergie [atominé galia] ir Nuklearenergie
[branduoliné energija], ar net ne taip glaudZiai tarpusa-

vyje susijusius terminus, randama vis daugiau interneti-
niy puslapiy.

Naujosios kartos paieskos sistemos turés bati grindZia-
mos kur kas pazangesnémis KT, ypa¢ turint galvoje uz-
klausas, kurias sudaro klausimas ar kitoks sakinys, o ne
keli esminiai Zodziai. Apdorodama uzklausa ,,Pateikite
man sara$a bendroviy, kurias per pastaruosius penke-
rius metus jsigijo kitos bendrovés®, KT sistema turi i$a-
nalizuoti sakinj sintaksés ir semantikos poziariu bei pa-
teikti rodykle, kuri leisty operatyviai rasti reikiamus do-
kumentus. Norint pateikti patenkinama atsakyma, pri-
reiks i$nagrinéti sakinio sintakse nustatant, kad naudo-
tojas pra$o pateikti sarasa bendroviy, kurios buvo jsigy-
tos, o ne kurios jsigijo kity bendroviy. Apdorodama po-
sakj pastaruosius penkerius metus, sistema turi nustatyti
reikiamus metus. Be to, uzklausa reikia palyginti su gau-
sybe nesusisteminty duomeny, ieskant naudotojo pagei-
daujamos informacijos. Sis procesas vadinamas #nfor-

macijos paieska, jj sudaro tam tikry dokumenty paieska
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! Semantinis apdorojimas
apdorojimas

Pirminis duomeny

. Uzklausos andlizé
apdorojimas

[ Indeksavimas ]

Atitiktis
ir
suderinimas

4: Paieskos internete architektora

ir vertinimas. Rengdama bendroviy sarasa sistema dar
turi atpazinti ir konkrecia Zodziy seka dokumente, pa-
vyzdziui, bendrovés pavadinimg — toks procesas vadina-

mas jvardyty subjekty atpazinimu.

Naujosios kartos paieskos sistemos turés bati
grindZiamos kur kas pazangesnémis kalbos
technologijomis.

Dar sunkesnis darbas — derinti uzklausg, pateikeg viena
kalba, ir dokumentus, skelbiamus kita kalba. Informaci-
jos skirtingomis kalbomis paieska reiskia, kad reikes au-
tomatiskai i§versti uzklausg j visas jmanomas informaci-
jos $altiniy kalbas, o po to rezultatus vel i$versti j uzklau-
sos kalba.

Dabar duomenys vis dazniau pateikiami ne tekstiniais
formatais, tad didé¢ja daugialypéje terpéje — paveiksle-
livose, garso ir vaizdo bylose — esan¢ios informacijos pa-
ieskos poreikis. Garso ir vaizdo byly informacija kalbos

atpazinimo modulis turi paversti tekstu (arba fonetine

transkripcija), kuris galés biti palygintas su naudotojo

uzklausa.

Lietuviy kalbos pritaikymui $ios technologijos tik pra-
dedamos intensyviau plétoti. Su $ia sritimi susijusius ty-
rimus ir projektus vykdo Vytauto DidZiojo universite-
tas (projekta ,,Informacijos valdymo semantiné sistema*“
pagal Ekonomikos augimo veiksmy programa remia Eu-
ropos Sajungos struktiriniai fondai), Vilniaus univer-
siteto Matematikos ir informatikos institutas, Kauno
technologijos universitetas. Semantiniy tinkly, ontolo-
giju karimo, ziniy ir dokumenty tvarkymo srityje pra-
deda dirbti kai kurios KT srityje dirbancios verslo kom-
panijos, pavyzdziui, UAB ,Sintagma®, sukarusi doku-
menty tvarkymo sistemg Avilys. UAB ,Tilde IT* nuo
2008 mety plétoja semantiniy sistemy srities projektus
ir $iuo metu jgyvendina lingvistinio semantinio tinklo
karimo projekta SemTi, taip pat dalyvauja tarptauti-
niame SOLIM projekte (angl. Spatial Ontology Lan-
guage for Multimedia Information Modeling). Atskiry
stic¢iy, pavyzdziui, biblioteky, mokslo, ontologijos pra-

dedamos intensyviau diegti tik pastaruoju metu.
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Kol kas $ioje srityje pastangos fragmentiskos ir dides-
nio proverzio tikimasi i§ Lietuvos Respublikos Vyriausy-
bés inicijuotos ,,Lietuviy kalbos informacinéje visuome-
néje* 2009-2013 mety programos, pagal kuria numa-
toma sukurti priemones, pritaikytas teikti sintaksinés-
semantinés analizés paslauga, analizuoti lietuvisky inter-

neto svetainiy turinj, atlikti pagal jj paieska ir pan.

4.2.3 Snekamosios kalbos technologijos

Snekamosios KT taikomos norint sukurti sgsajas, lei-
sian¢ias naudotojams bendrauti su kompiuteriu balsu, o
ne naudojantis grafiniu ekranu, klaviatira ir pele. Sian-
dien naudotojo balso sasajos (angl. voice user interfaces,
VUI) paprastai naudojamos teikiant i§ dalies arba visis-
kai automatizuotas telefono paslaugas klientams, dar-
buotojams ar partneriams. Naudotojo balso sasajos yra
itin aktualios bankininkystéje, tickimo sistemose, viesa-
jame transporte ir telekomunikacijose. Kitos sritys, ku-
riose taikomos $nekamosios KT, yra automobiliy navi-
gacijos sistemy sasajos ir $nekamosios kalbos sasaja vie-

toje iSmaniyjy telefony grafiniy arba lie¢iamyjy ekrany

$3sajy.

Snekamosios kalbos technologijos taikomos
norint sukurti sqsajas, leisianéias naudotojams
bendrauti su kompiuteriu balsu, o ne naudojantis
ekranu, klaviatara ir pele.

Snekamajai kalbai skirtos keturios technologijos:

1. Automatinis kalbos atpazinimas (angl. auntomatic
speech recognition, ASR) nustato, kokius ZodZius su-

daro naudotojo istarta garsy seka.

2. Nataralios kalbos suvokimo technologija analizuoja
naudotojo iStartos frazés morfologing ir sintaksing
struktira ir ja interpretuoja pagal atitinkamos siste-

mos taisykles.

3. Dialogo valdymo technologija nustato, kokiy
veiksmy imtis atsizvelgiant j naudotojo jvestus duo-

menis ir sistemos funkcijas.

4. Kalbos sintezé (rasytinio teksto pavertimas $neka-
maja kalba, angl. zexz-ro-speech, TTS) sistemos atsa-

kyma naudotojui transformuoja j garsa.

Vienas i§ didZiausiy keblumy, su kuriais susiduria au-
tomatinio kalbos atpaZinimo sistemos, yra tikslus nau-
dotojo istarty ZodZiy atpazinimas. Reikia apriboti ga-
limy naudotojo pasakymy skaiciy iki tam tikro esminiy
zodziy sarado arba rankiniu budu sukurti kalbos mode-
lius, apimancius daugybe nataralios kalbos pasakymuy.
»>Mokant“ kompiuterines programas, kalbos modelius
galima kurti ir automatiskai, pasitelkiant $nekamosios
kalbos garsynus — gausias kalbos garsiniy byly ir teksty
transkripcijy rinkinius. Apribojus iStariamy pasakymy
skai¢iy, zmonés ver¢iami naudotis balso sasajomis itin
tiksliai ir dél tos priezasties tokios sistemos gali tapti ne-
patogios naudotojams. Kita vertus, sukurti, priderinti ir
priziaréti turiningus bei i$samius kalby modelius galima
tik labai padidinus iSlaidas. Kalby modeliais pagrjstos
ir naudotojui galimybe lanksciau iSreiksti pageidavimus
suteikiandios (vartojant posakj Kuo galiu jums padeti?)
naudotojo balso sasajos dazniausiai biina automatinés ir
gerokai priimtinesnés.

Bendrovés, kurdamos naudotojo balso sasajy isvestis,
linkusios naudoti profesionaliy diktoriy i§ anksto jra-
Sytas frazes. Statiniy pasakymy atveju, kai ZodZiai ne-
priklauso nuo konkretaus konteksto ar naudotojo asme-
niniy duomeny, tokia sistema gali pasirodyti itin pa-
traukli. Tadiau dinamiSkesnis turinys gali nukenteti dél
nenatiralios intonacijos, kadangi atskiri garsiniy byly
segmentai buina tiesiog susieti vienas su kitu. Dabarti-
nés kalbos sintezés sistemos vis tobuléja (nors jas vis dar
reikia gerinti), jos sugeba atkurti naturaliai skambantia
dinamiska kalba.

Per pastarajj de$imtmetj buvo gerokai standartizuoti

rinkoje turimy $nekamosios KT sasajy jvairas techno-
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5: Nesudétingo balsinio dialogo architektira

loginiai komponentai. Be to, kalbos atpazinimo bei kal-
bos sintezés rinkos ir toliau intensyviai konsolidavosi.
Dvidesimties didziyjy 3aliy G20 (ckonomiskai stabi-
liy $aliy, pasizymin¢iy dideliu gyventojy skai¢iumi) rin-
kose vyravo vos penki pasauliniai dalyviai, i§ kuriy Eu-
ropoje aktyviausios buvo bendrovés ,Nuance® (JAV) ir
»Loquendo® (Italija). 2011 metais bendrové ,Nuance"
paskelbeé jsigijusi bendrove ,,Loquendo® — tai yra dar vie-

nas rinkos konsolidacijos zingsnis.

Lietuvoje $nekamosios KT moksliniai tyrimai nuo
1980 mety atlickami Kauno technologijos universitete
(KTU). Jau daugelj mety $ie darbai dirbami Vilniaus
universiteto Matematikos ir informatikos institute, taip

pat tyrimai atlickami Vytauto DidZiojo universitete.

Kauno technologijos universiteto Kalbos tyrimy labora-
torijoje automatinio kalbos atpaZzinimo tyrimai t¢siami
nuo 1980 m. Laboratorija yra sukirusi komandy ir
skaitmeniniy seky garsyna. Kuriami lietuviski kompiu-
teriniai dialogai, sukauptas ir tobulinamas lietuviy $ne-
kamosios kalbos garsynas LTDIGITS. Jj sudaro i$tisinés
skai¢iy sekos ir lietuviski Zodziai kompiuteriui valdyti.
Lietuviy kalbos zenkly tyrimai atlickami ir Vilniaus uni-
versiteto Matematikos ir informatikos institute, sukau-
pusiame Lietuvos radijo Ziniy garsyna LRNO. Vytauto
DidzZiojo universitete sukauptas universalus $nekamo-
sios lietuviy kalbos garsynas (¢ia kaupiama ir mazes-
nés apimties specialiyjy tekstyny, skirty kalboms moky-

tis, pavyzdziui, jaunuoliy sakytinés kalbos tekstynas SA-

CODEYL ir pan.). Vyksta ir $nekamosios lietuviy kal-
bos automatinio skaidymo tyrimai, kuriama $nekamo-

sios lietuviy kalbos automatiné transkripcija.

Nors tyrimai ir toliau vyksta sickiant gerinti kokybe,
automatinio kalbos atpaZinimo programiné jranga siuo
metu s¢kmingai taikoma teisésaugoje, telefonijoje, $vie-

time, transporte, internete ir kitur.

Vilniaus universitete atlikti $nekamosios kalbos sinte-
zés ir tokiy sistemy pritaikymo akliesiems ir silpnare-
giams tyrimai. Lietuviskos balso sintezés programos
Aistis svarbiausi komponentai yra $ie: a) automatinis lie-
tuvisky zodziy skaidymas skiemenimis; b) Zodziy lietu-
viy kalba para$ytame tekste automatinis kir¢iavimas; c)
automatinis lietuvisky teksty transkribavimas; d) fone-
tiniy vienety bazé; e) lietuvisky teksty pavertimo $ne-
kamaja kalba kokybés jvertinimas. Sia programa lengva
naudotis, ji skirta specialiyjy poreikiy, pavyzdziui, fizing
negalig turintiems naudotojams ar senyvo amziaus Zmo-
néms. Balso sintezatoriy MBROLA galima lengvai rasti
internete, jis yra pagrjstas Vilniaus universitete Alekso
Girdenio ir Pijaus Kasparai¢io sukurta fonetiniy vienety

baze.

Programos Aistis komponentai buvo pritaikyti kuriant
lietuviy kalbos sintezatoriy Winlalker Voice, kuriame
buvo jdiegti du balsai: Gintaras ir Aistis2. Sig prog-
rama Lietuvos aklyjy ir silpnaregiy draugijos uzsakymu
iSleido ¢eky bendrove ,Rosasoft”. Deréty paminéti, kad

Lietuvoje yra apie 7 tukst. Zmoniy, turinéiy specialiyjy
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poreikiy, 0 2010 m. kovo 1 d. duomenimis, visoje Lie-
tuvoje kompiuteriu naudojosi 258 aklieji ir silpnaregiai.
Dar viena nemokamg balso sintezatoriy sukaré¢ UAB
,Ertalinkas®. Sis sintezatorius yra pritaikytas dirbti su
operacinémis sistemomis Windows ir Linux.

Vytauto Didziojo universitete $nekos atpazinimui teks-
tyno pagrindu sukurti statistiniai lietuviy kalbos mode-
liai, iStisinés $nekos atpazintuvo prototipas, apimantis
daugiau nei 1 mln. zodZiy formy, automatinio kiré¢ia-
vimo programa su homografy vienareik$minimu, priei-
nama internete, bei lietuviy kalbos garsy trukmiy mo-
deliai.

Vis labiau populiar¢jantys iSmanieji telefonai, kaip
nauja bendravimo su naudotojais priemoné greta fiksuo-
tyjy telefony, interneto ir elektroninio pasto, ateityje
lems didZiulius poky¢ius. Tai turés jtakos ir $nekamo-
sios KT taikymui. Ilgainiui telefoninés naudotojo balso
sasajos sustipres, o $nekamoji kalba taps naudotojams
dar svarbesne ir patogesne priemone duomenims j i$ma-
niuosius telefonus jvesti. Siuos poky¢ius skatins vis tiks-
lesnis nuo kalbétojo nepriklausantis kalbos atpazinimas,
panaudojant $nekos diktavimo paslaugas. Tokios cent-
ralizuotos paslaugos jau dabar yra sialomos i$maniyjy

telefony naudotojams.

4.2 4 Automatinis vertimas

Sumanymas pritaikyti kompiuterius versti i§ vienos kal-
bos j kita kilo 1946 m., o $eStajame ir véliau devintajame
pracjusio amziaus deSimtmetyje Siems tyrimams buvo
skirta nemazai lé$y. Taciau ir $iuo metu automatinis
vertimas vis dar negali tenkinti visuotinio vertimo po-
reikiy.

Papras¢iausias automatinio vertimo budas — automatis-
kai pakeisti vienos kalbos ZodZius kitos kalbos zodZiais.
Sis biadas gali bati naudingas tose srityse, kuriy kalba
yra labai standartizuota ir $abloniska, pavyzdziui, ren-
giant ory prognozes. Tadiau norint gauti kokybiska ne

tokiy standartiniy teksty vertima, didesni teksto viene-

tai (frazés, sakiniai ar net visos pastraipos) turi biti su-
gretinti su jy artimiausiais atitikmenimis ta kalba, j ku-
rig verdiama. Sunkiausia jveikti Zmoniy kalbos polise-
mija, kuris kelia problemy skirtingiems kalbos lygme-
nims, pavyzdziui, nustatant daugiareik$miy zodziy lek-
sing reikSme (jaguaras gali buti ir automobilio marké,
ir gyvanas) arba linksnj ar reikiama formg sintaksinése

konstrukcijose, pavyzdZiui:

» [ was happy to read a book.

» AS buvau laimingas:

1. perskaites knygg.
2. skaitydamas knygq.
3. galédamas perskaityti knygg.

Vienas i§ budy sukurti automatinio vertimo sistemg —
pasinaudotikalbos taisyklémis. Ver¢ianti§ vienos kalbos
i jai giminingg kalba, kaip jau minéta, galima baty tie-
siog pakeisti zodZius, tatiau taisyklémis pagrjstos (arba
i lingvistines Zinias orientuotos) sistemos dazniausiai
analizuoja jvedama teksta ir sukuria jo tarpinj simbolinj
pavidala, pagal kurj gali bati sukurtas i$verstasis tekstas.
Tokiy metody s¢kmé itin priklauso nuo galimybés tu-
réti i$samius zodynus, kuriuose pateikiama morfologing,
sintaksiné ir semantiné informacija, bei gausius grama-
tikos taisykliy rinkinius, parengtus profesionaliy kalbi-
ninky. Tai labai ilgas ir, Zinoma, labai daug kainuojantis

darbas.

Paprasciausios automatinio vertimo programos
tiesiog pakeicia vienos kalbos ZodZius kitos
kalbos ZodZiais.

Pra¢jusio amziaus devintojo deSimtmecio pabaigoje,
pradéjus kurti galingesnius kompiuterius ir jiems atpi-
gus, imta labiau dométis automatinio vertimo statisti-
niais modeliais. Statistiniai modeliai i$plétoti analizuo-
jant dvikalbius tekstynus, pavyzdziui, lygiagretujj teks-

tyna Europarl, kuriame pateikiama Europos Parlamento
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6: Automatinis vertimas (kairéje - pagristas statistiniais metodais, desinéje - taisyklémis)

posédziy medziaga vienuolika Europos kalby. Turéda-
mos pakankamai duomenuy, statistinés automatinio ver-
timo sistemos apdoroja lygiagrecias teksty skirtingomis
kalbomis versijas ir randa galimus ZodZiy modelius —
dél to jos tinka apytiksliams vertimams i§ vienos kal-
bos j kita. Tadiau, kitaip nei taisyklemis pagristos sis-
temos, statistinés (arba duomenimis pagrjstos) automa-
tinio vertimo sistemos daznai pateikia gramatiskai ne-
taisyklingy teksty. Duomenimis pagrjstos automatinio
vertimo sistemos yra pranasesnés, kadangi reikia maziau
zmogaus indélio ir pastangy, be to, tokios sistemos gali
atsizvelgti j tam tikras kalbos ypatybes (pvz., idiomas),
kuriy kalbos ziniomis pagrijstos sistemos gali ir nepaste-

béti.

Automatinis vertimas i3 lietuviy kalbos - itin
didelis i33ukis.

Ir taisyklémis, ir duomenimis pagrjsty automatinio ver-
timo sistemy pranasumai ir trakumai paprastai kom-
pensuoja vieni kitus, todél $iuo metu tyréjai daugiausia
démesio skiria hibridiniams metodams, susiejantiems
$ias dvi technologijas. Vienas toks metodas yra pagrjstas
ir j taisykles, ir ] duomenis orientuotomis sistemomis, be
to, turi modulj, sugebantj pasirinkti, kuris badas geriau-
siai tinka konkre¢iam sakiniui i$versti. Tadiau sakiniy,
ilgesniy nei, tarkim, 12 Zodziy, vertimo rezultatai tik-

rai nebus tobuli. Tokiu atveju geriausiai pasirinkti pagal

prasme¢ tinkamiausias kickvieno vertimo varianto dalis.
Sis procesas gali biiti gana sudétingas, kadangi alternaty-
viy varianty sutampancios dalys ne visuomet yra aiskios,
jas reikia papildomai sugretinti.

Automatinis vertimas i§ lietuviy kalbos — itin didelis i3-
Sukis. Laisva zodziy tvarka ir veiksmazodinés konstruk-
cijos sunkina analiz¢, o dél linksniuo¢iy jvairoves sunku
parinkti reikiamos giminés ir linksnio ZodZius.

Maziau vartojamy kalby, tokiy kaip balty kalbos, au-
tomatinio vertimo tyrimy jrankiai, kaip ir apskritai pa-
¢ios KT, néra labai gerai i$plétoti. Lietuvoje atlikta ke-
letas su automatiniu vertimu susijusiy darby. Internete
$iuo metu galima rasti tris vertimo jrankius: projekta
WIFTA [26], sistema Google translator ir Vertimo vedlj
[27]. Pirmoji sistema buvo sukurta 2008 metais drauge
su Rusijos bendrove ,ProMT*, jos pagrindu tapo taisyk-
lémis pagrjsta technologija. Si sistema vercia atsizvelg-
damaj teksto morfologines, sintaksines ir semantines sa-
vybes. Projektas s¢kmingai baigtas ir nuo 2008 m. pri-
einamas internetu: http://vertimasvdu.lt. | ja kreipia-
masi 127 mln. karty per metus ir ja naudojasi mazdaug 1
mln. unikaliy vartotojy per metus. Registruotiems var-
totojams suteikta galimybé naudotis kompiuteriniy ter-

miny ir verslo Zodynais.

Atvirai internetu prieinamas Vytauto DidZiojo univer-
sitete sukauptas dabartinés raSomosios lietuviy kalbos
tekstynas, turintis apie 140 mln. zodziy [28]. Be to, su-

daromas lygiagretusis lictuviy kalbos ir kity (angly, vo-
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kie¢iy, ¢eky) kalby tekstynas, rengiama ir daugiau spe-
cialioms sritims skirty tekstyny (pavyzdziui, Vilniaus
universitete sukauptas lietuviy mokslo kalbos teksty-
nas CorALit [29]). Deja, dabartinio lietuviy kalbos
tekstyno modernioms lietuviy KT (informacijos paies-
kos, automatinio vertimo ir kitoms sistemoms) nebepa-
kanka. Esamiesiems ir busimiesiems tekstynams reikia
bendros lietuviy kalbai pritaikytos programinés jrangos,
kuri leisty kuo geriau i$naudoti turimus kalbos iStek-
lius ir i§ jy gaunamus skaitmeninius aprasus. Viena i§
privalomy salygy klasikinéms automatinio vertimo sis-
temoms yra galimybé naudotis didziuliu lygiagre¢iuoju
tekstynu, i§ kurio kompiuteris gali mokytis. Dideliy ly-
giagreciyjy tekstyny trakumas yra pagrindiné priezastis,
dél kurios Baltijos $alys tik dabar pradeda eksperimen-

tuoti su automatinio vertimo sistemomis.

Sistemos Google automatinio vertimo programiné
jranga yra pagrjsta statistiniu metodu, o jos galimybés

apima apie 30 kalbuy, taip pat ir lietuviy.

Vertimo vedlys — tai eksperimentinis automatinio ver-
timo jrankis, kurj sukare Lietuviy kalbos institutas kartu
su UAB , Tilde IT“. Bandomoji versija veria i§ lietuviyg
kalbos j angly kalba. Automatizuota vertimo priemoné
analizuoja sakiniy struktarg ir automatiskai sialo saki-
nio, jo dalies ar atskiry zodziy vertima. Ji yra pagrista
statistine vertimo technologija ir sistemomis Giza++ ir
Moses. Bendrové ,, Tilde I'T* kuria lietuviy—angly kalby
automatinio vertimo sistema, integruodama statistinius
ir taisyklémis pagrjstus automatinio vertimo metodus,
diegdama novatoriskas i§ keleto zodziy sudaryty fraziy
apdorojimo funkcijas. Vertimo tikslumas — 30 proc., o
sistema yra nuolat tobulinama. Bendrovés ,Tilde IT*
automatinio vertimo sistema naudojama ne tik tekstams
versti, bet ir ieskoti informacijos skirtingy kalby $alti-

niuose.
Tikimasi, kad automatinio vertimo sistemy kokybe dar
galima labai pagerinti. Paprastai $ioje srityje susidu-

riama su tokiomis problemomis, kaip galimybés pritai-

kyti kalbos iSteklius tam tikrai sri¢iai ar naudotojo porei-
kiams, sukurti jy darbing saveika su terminijos bazémis
ir vertimy atmintimi. Be to, dauguma $iuo metu egzis-
tuojandiy sistemy yra pritaikytos angly kalbai, galimy-
bés versti i§ lietuviy kalbos j kitokias kalbas ir i§ kitokiy
kalby j lietuviy kalbg yra ribotos, dél to stringa bend-
ras vertimy srautas, taip pat naudotojai privalo mokytis
skirtingose sistemose taikomy skirtingy priemoniy zo-
dynams koduoti.

Vertinimas padeda palyginti automatinio vertimo sis-
temy kokybe, skirtingus metodus ir $iy sistemy bukle
skirtingose kalby porose. Pateiktoje 7 lenteléje, kuri
sudaryta Europos Komisijos projekto ,Euromatrix+*
metu, parodyti dvidesimt dviejy i§ dvidesime trijy ofi-
cialiyjy Europos Sajungos kalby (airiy kalba j lyginima
nebuvo jtraukta) lyginimo rezultatai. Rezultatai isdés-
tyti eilés tvarka, remiantis jvertinimo skale BLEU, pagal
kurig uz geresnj vertima skiriamas aukstesnis balas [30].
Vertéjas zmogus gauty apie 80 baly jvertinima.
Geriausi rezultatai (pazyméti zalia ir meélyna spalva)
buvo pasiekti verc¢iant kalbas, kurios yra i§samiai istirtos
pagal koordinuotas programas ir turin¢ios daugybe ly-
giagretiyjy tekstyny (pvz., angly, pranciizy, olandy, is-
pany ir vokie¢iy kalbos). Kalbos, kuriy jvertinimo rezul-
tatai prastesni, paZymétos raudona spalva. Sios kalbos
arba nepakankamai iStirtos, arba jy struktara smarkiai
skiriasi nuo kity kalby (pvz., vengry, maltie¢iy ir suo-

miy kalbos).

4.3 KITOS TAIKYMO SRITYS

KT taikomujy programy karimas yra susijes su aibe pa-
pildomy uzduoéiy, kurios ne visuomet matomos siste-
mos naudotojui, taciau suteikia sistemai daugiau funk-
cionalumo. Visos $ios uzduotys yra svarbis moksliniy
tyrimy objektai, pastaruoju metu tape kompiuterinés
lingvistikos atSakomis.

Pavyzdziui, atsakymai j klausimus $iuo metu yra akeyvi

moksliniy tyrimy sritis, kuriai parengta anotuoty teks-

27



Kalba, j kurig ver¢iama — Target language
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SK 60.8 32.6 39.4 48.1 41.0 33.3 46.2 29.8 28.4
SL 61.0 33.1 37.9 43.5 42.6 34.0 47.0 31.1 28.8
SV
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37.2
25.5 26.7 42.4 22.0 43.5 29.3 29.1 25.9 44.9 35.1 45.9
26.7 29.5 39.4 27.6 42.7 27.6 30.3
30.7 30.5 41.6 27.4 44.3 34.5
27.8 31.6 41.3 24.2 43.8 29.7 32.9 21.1 48.5
- 26.5 29.0 48.3 23.7 49.6 29.0 32.6 23.8 48.9

24.0
33.4 30.9 37.0 35.0 36.9 20.5 41.3
29.5 27.2 36.6 30.5 32.5
25.5

242 -
34.4 28.5 368 -
35.6 29.3 38.9 38.4
33.7 48.7 26.9 25.8 42.4 22.4 43.7 30.2 3
35.3 49.7 27.5 29.8 43.4 25.3 44.5 28.6 3
34.2 462 29.2 29.0 40.0 24.5 43.2 33.2 35.6 27.9 44.8 -
23.8
24.6 262 46.5 25.0 44.8 28.4 29.9 28.7 43.0 35.8 48.5 -
39.4 274 41.8 33.8 36.7 28.5 444 39.0 43.3 353 -
382 25.7 42.3 34.6 37.3 30.0 45.9 38.2 44.1 35.8
26.9 41.0 35.6 46.6 33.3 46.6 27.4 30.9 38.9 22.7 42.0 28.2 31.0 23.7 45.6 32.2 44.2 32.7 31.3

RO SK SL SV
49.0 44.7
36.8 34.1 34.1 39.9
30.2 44.1 30.7 29.4 31.4 41.2
39.2 45.7 36.5 43.6 41.3 42.9
34.3 454 339 33.0 362 47.2
342 37.2 33.1 36.3 43.3
33.9 38.1 31.7 33.9 43.7
32.0 37.8 28.0 30.6 32.9 37.3
28.8 37.5 265 27.3 28.2 37.6
35.7 61.0 43.8 33.1 35.6 45.8
29.8 34.2 25.7 25.6 28.2 30.5
35.2 39.3 32.5 34.7 44.3
31.6 31.6 29.3 31.8 35.3 35.3
34.4 39.6 31.0 33.3 37.1 38.0
37.1 45.9 38.9 35.8 40.0 41.6
32.0 47.7 33.0 30.1 34.6 43.6
44.1 38.2 38.2 39.8 42.1
345 - 39.4 32.1 344 43.9
31.5 35.1 39.4
42.6 41.8
427

335 -

39.6 434 39.8 49.2

35.8 26.3 46.5

26.8 30.5 24.6 48.8

40.6
28.3 31.9 25.3
33.529.6 31.9 36.1

29.4 32.6 24.6
40.1 22.2 38.1
23.3 415
32 - 440
7220 -

Vo= (W

28.0 31.5 24.8 49.3

38.9

7: 22 Europos Sqjungos kalby automatinio vertimo rezultatai - Machine translation for 22 EU-languages [31]

tyny ir paskelbta moksliniy konkursy. Atsakymy j klau-
simus sagvoka apima daugiau nei vien paieska pagal esmi-
nius zodzius (kurios metu paieskos sistema pateikia ga-
limai tinkamy dokumenty rinkinj), ji suteikia naudoto-
jams galimybe uzduoti konkrety klausima, j kurj sistema

pateikia vienintelj atsakymg. Pavyzdziui:

Klausimas: Kick mety turéjo Neilas Armstrongas, kai
Jjis issilaipino Ménulyje?
Atsakymas: 38.

Akivaizdu, kad atsakymai j klausimus yra susij¢ su in-
ternetine paie§ka, taciau $iuo metu $is terminas apima ir
moksliniy tyrimy problemas — kokie gali bati skirtingi
klausimy tipai ir budai j juos atsakyti; kaip turi buti ana-
lizuojami ir palyginami dokumentai, kuriuose gali sly-
péti atsakymas (ar tokiuose dokumentuose pateikiami
prietaringi atsakymai); kaip galima konkre¢ia informa-
cija (atsakymo) patikimai idgauti i§ dokumento, neigno-

ruojant konteksto.

Kalbos technologijy taikomosios programos,
idiegtos didesnése programinése sistemose, gali
atlikti labai svarbias funkcijas.

Savo ruoztu tai yra susije su informacijos iSgavimu
(angl. information extraction), sritimi, kuri buvo itin
populiari ir daranti poveikj, kai pra¢jusio amziaus de-
$imtojo deSimtmedio pradzioje kompiuterine lingvis-
tika pasuko statistikos linkme. Informacijos i$gavimo
tikslas — nustatyti tam tikruose dokumentuose gladin-
¢ia konkretia informacija, pavyzdZiui, nustatyti pagrin-
dinius bendroviy jsigijimo proceso dalyvius, apie ku-
riuos buvo raSoma laikras¢iy straipsniuose. Kita jprasta
tyrimy erdvé — teroristy i§puoliy ataskaitos. Cia svar-
biausia tekstg uzpildyti pagal Sablona, kuriame nuro-
domas kaltininkas, taikinys, i$puolio laikas, vieta ir re-
zultatai. Konkre¢ioms sritims pritaikyty Sablony pil-

dymas yra svarbiausias bruozas, dél kurio informacijos
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iSgavimas priskiriamas ,uzkulisinéms“ technologijoms,
formuojanc¢ioms dar vieng tiksliai apibreztg tyrimy sritj,
kuri praktiskai turi bati jtvirtinta tinkamoje taikomo-
joje terpéje.

Santrauky karimas ir teksty generavimas — dvi tarpinés
technologijos, kurios gali veikti ir savarankiskai, ir at-
likti pagalbing funkcija didesnése sistemose. Santraukos
glaustai pateikia ilgo teksto esme, tai yra viena i§ prog-
ramos Microsoft Word funkcijy. Paprastai pagal §j me-
toda statistiniu budu nustatomi ,,svarbiausi® teksto zo-
dziai (t.y. Zodziai, kurie apdorojamame tekste pasitaiko
dazniausiai, nors $iaip kalboje jie gerokai retesni) ir sa-
kiniai, kuriuose tokiy ,svarbiy“ zodziy yra daugiausia.
Tokie sakiniai paimami i§ teksto ir sudedami, suformuo-
jant santrauka. Itin paplitusiame komerciniame mode-
lyje santraukos karimas yra tiesiog budas sakiniams i$-
rinkti, suskaidant tekstg j jo sakiniy poaibj. Alternaty-
vus, kol kas nedaug istirtas metodas yra generuoti visis-
kai naujus sakinius, kuriy pirminiame tekste néra. Tuo
atveju reikia gerai iSanalizuoti ir suvokti teksta, taigi kol
kas $is metodas néra labai patrauklus ir visuotinai tai-
komas. Paprastai teksty generatorius retai kada funk-
cionuoja kaip savarankiska programa, jis buna jdiegtas j
didesniy sistemy terpe. Pavyzdziui, teksto generatoriy
galima rasti klinikinés informacijos sistemose, kaupian-
diose, saugandiose ir apdorojandiose ligoniy duomentis.
Ataskaity rengimas yra tik dar viena sritis, kurioje gali

buti pritaikoma santrauky karimo technologija.

Lietuviy kalbai $ios technologijos néra pakankamai i$-
plétotos, palyginti su angly kalba, ir kol kas yra tik eks-
perimentinio lygmens: Vytauto DidZiojo universitete
atlickami pavieniai lietuvisky teksty santrauky rengimo,
$vietimo ir mokslo terminy automatinio identifikavimo

tyrimai ir pan.

Lietuviy kalba jtraukta j tarptautinius projektus. Lat-
vijos bendrové SIA ,Tilde* jgyvendina FP5 pro-
jekta CLARITY: ,Pasialymas dél informacijos pa-

ieskos skirtingomis kalbomis ir teksty bei garsiniy

dokumenty organizavimo®.  Informacijos paieskos
skirtingomis kalbomis sistema CLARITY buvo su-
kurta angly-latviy, latviy—angly, vokie¢iy-latviy, lat-
vig—vokietiy, rusy-latviy, latviy—rusy, lietuvig—angly,
angly-lietuviy, vokie¢iy-lietuviy, lietuviy—vokieciy,
lietuviy—rusy ir rusy—vokieéiy kalby poroms. Kalbant
apie balty kalbas, dokumenty paieskos naudojant tie-
sioginio uzklausos vertimo funkcija rezultatai rodo, kad

tikslumo vidurkis gali sickti daugiau nei 70 proc., paly-

ginti su vienakalbés paieskos rezultatais.

4.4 SVIETIMO PROGRAMOS

KT - tarpdalykineé sritis, jungianti kalbos moksla, in-
formatika, matematika, filosofija, psicholingvistika ir ki-
tus susijusius mokslus. Kaip atskira disciplina ji kol
kas néra jevirtinta Lietuvos aukstojo mokslo sistemoje.
Keletas universitety yra jsteige atskirus kompiuterinés
lingvistikos centrus (pvz., Vytauto Didziojo universiteto
Kompiuterinés lingvistikos centras) arba laboratorijas
(pvz., Kauno technologijos universiteto Kalbos tyrimy
laboratorija). Siuo metu Kauno technologijos universi-
teto Humanitariniy moksly fakultete déstoma vienin-
tele kompiuterinés lingvistikos bakalauro studijy prog-
rama. Si programa buvo pradéta 2003 metais, o iki
2010 mety ja baigé 73 studentai. Toks nedidelis absol-
venty skaic¢ius negali patenkinti nuolat didé¢jancios kva-
lifikuoty KT srities darbuotojy paklausos.

Vilniaus universitete ir Vytauto DidZiojo universitete
artimos srities studijy programose déstoma kompiute-
rinés lingvistikos ir KT kursy. Nuo 2011 mety Vil-
niaus universiteto Kauno humanitariniy moksly fakul-
tete pradéta audiovizualiniy vertimy magistro studijy
programa. Vytauto DidZiojo universitete nuo 2006
m. veikia skaitmeninés lingvistikos magistro studijy
programa. Kol kas né vienas universitetas nesialo nuo-
sekliy visy lygmeny studijy, dél to KT srityje dazniausiai
dirba mokslininkai, baigg lingvistines ir (arba) informa-

tikos studijas.
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Moksliné tyrimy bazé formuojama ir iStekliai kaupiami
Matematikos ir informatikos bei Lietuviy kalbos insti-
tutuose (pastarajame 2010 m. jkurta Skaitmeniniy kal-

bos istekliy laboratorija).

4.5 NACIONALINIAI PROJEKTAI
IR INICIATYVOS

Lietuvoje spartesné informacinés visuomenés plétra, su-
sidoméjimas KT ir itekliy kaupimas prasidéjo vos pries
keleta desimtmeciy. Kadangi kalbanéiyjy lietuviy kalba
néra daug, KT komerciné rinka néra labai didel¢, be to,
Lietuvoje néra tokiy Siuolaikiniy technologijos giganty
kaip BMW ar NOKIA, o KT srityje dirba vos keletas
verslo jmoniy.

DidZioji dalis iniciatyvy ir jsipareigojimy dél lietuviy
kalbos funkcionavimo informacinéje visuomengje ir KT
2000 me-

tais pradéta jgyvendinti pirmoji nacionaliné programa

karimo atsiranda nacionaliniu lygmeniu.

»Lietuviy kalba informacinéje visuomengje®, apimanti
2000-2006 m. laikotarpj. Sia programg koordinavo
Valstybin¢ lietuviy kalbos komisija, ja jgyvendinant
buvo sprendziamos lokalizavimo, i$tekliy karimo ir ki-

tos problemos:

= Automatinio kalbos atpaZzinimo plétra, jskaitant lie-
tuviy kalbos ypatybiy tyrima, atskiry $nekamosios
kalbos zodziy atpazinimo priemonés prototipo ka-
rima, Lietuvos radijo naujieny transliacijy garsyno
LRNO tobulinima, kompiuteriniy dialogy lietuviy
kalba tyrimus, kalbos sintezés kokybés gerinima, lie-
tuviy kalbos balso technologijy bandomuyjy prog-
ramy karimg, automatinj lietuviy $nekamosios kal-
bos skaidymg ir lietuviy kalbos automatinés tran-
skripcijos karima.

= Lietuviy kalbos elementy standartizavimas informa-
cinése technologijose, jskaitant kompiuterinio $rifto

Palemonas sukarima, lokalizacija ir pan.

= Reikalingy i$tekliy vertimas ir priemoniy karimas,
jskaitant specializuoty teksty pazodinio vertimo
kompiutering sistema, lietuviy ir ¢eky kalby lygia-
greciojo tekstyno sudarymg ir atnaujinimg, morfo-
loginés analizés ir generavimo jrankio sukarima.

= Pradéti lietuvisky teksty sintaksinés ir semantinés

analizés darbai.

Uz programos ,Lietuviy kalba informacingje visuome-
néje” antrajj etapa (2009-2013 mety) atsakingas Infor-
macinés visuomenés plétros komitetas prie Susisickimo
ministerijos. Programoje numatyta sukurti interneto
portala, kuriame bus galima nemokamai naudotis visais
turimais kalbos iStekliais ir technologijomis, plétoti tu-
rimus ir kurti naujus kalbos iSteklius, gerinti automa-
tinio kalbos atpazinimo ir kalbos sintezés technologi-
jas, kurti naujus automatinio vertimo jrankius, gerinti ir
kurti semantinés analizés ir informacijos paieskos prie-
mones.

Skatinami $ios srities moksliniai tyrimai bei iStekliy ka-
rimas. Lietuvos mokslo taryba pradéjo pirmaja nacio-
naling programa ,Valstybé ir tauta: paveldas ir tapa-
tumas®, apimandia ir paveldo skaitmeninima, lituanis-
tinio paveldo ir tapatumo vieningos informacinés inf-
rastruktiiros koncepcijos parengima ($ioje programoje
igyvendintas projektas ,Lituanistiniy skaitmeniniy i$-
tekliy metaduomeny sistemos suktrimas ir suderinimas
su CLARIN®). Lictuvos mokslo taryba taip pat finan-
suoja ,Nacionalinés lituanistikos plétros® 2009-2015
mety programa, kurios paskirtis — plétoti ir skatinti li-
tuanistikos mokslinius tyrimus, padéti jgyvendinti litu-
anistikos moksliniy tyrimy prioriteta, sustiprinti litu-
anistikos moksliniy tyrimy rezultaty indélj j valstybeés
humanistikos plétra, suteikti mokslinj pagrinda tautinés
savimonés ugdymui ir lituanistinio paveldo apsaugai.
Verslo jmoniy, veikian¢iy KT srityje, néra gausu. Ga-
lima baty paminéti $ias jmones: ,Tilde IT*, ,,Fotonija®
»Microsoft Lietuva®, ,,CID Baltic®, ,,Synergium®, ,,Sin-
tagma*, ,TokenMill®, , HLTech®
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Neabejotinas lyderis KT srityje yra UAB ,Tilde IT*,
kuri Lietuvos rinkoje dirba jau 12 mety. Bendrové daug
démesio skiria programinés jrangos lokalizavimui, tech-
niniy dokumenty vertimams, lietuviy kalbai pritaikytos
programinés jrangos karimui. ,Tilde IT“ yra viena di-
dziausiy lokalizacijos paslaugy teikéjy Lietuvoje. Bend-
rové nuolatos bendradarbiauja su tarptautinémis lokali-

zacijos ir vertimy jmonémis.

Siuo metu ,Tilde IT gerina automatinio vertimo ko-
kybe, kuria ir tobulina ra$ybos bei gramatikos tikrinimo
sistemas. Kartu su Lietuviy kalbos institutu, Matema-
tikos ir informatikos institutu bei Vilniaus universiteto
Filologijos fakultetu bendrové inicijuoja ir jgyvendina
moksliniy tyrimy ir plétros projektus, kuriy tikslas — su-

kurti programinés jrangos prototipy.

Semantiniy sistemy projektus bendrové ,Tilde IT* jgy-
vendina nuo 2008 m. Kadangi ,,Tilde IT“ Europos rin-
kai tiekia automatinio vertimo technologijas, naujosios
technologijos bus naudojamos kartu su metodika, skirta
gerinti automatinio vertimo rezultatus. , Tilde IT* sie-
kia sukurti lietuviy kalbos zodzZiy sasajy duomeny baze
— lingvisting semantikos baze¢. Lietuviy kalbos seman-
tikos informacinis tinklas galéty padeéti rinkodaros pro-
fesionalams prognozuoti visuomenés reakcijas j sialo-
mas produkty reklamos akcijas, pakuotes ar pavadini-
mus. Tokj mastymo modelj galima pritaikyti kuriant
naujus produktus ir generuojant naujas ar nestandarti-
nes idé¢jas. Vienas zodis gali turéti daugiau nei 15 sino-
nimy, nors paprastai zmonés zino vos 5 ar 6 i$ jy. I$sa-
mus semantikos tinklas padéty i$saugoti lietuviy kalbos

sinonimy jvairove.

»Tilde IT* prisijungé prie programos Eurostars projekto
SOLIM (angl. Spatial Ontology Language for multi-
media Information Modeling — ,,Daugialypés terpés in-
formacijos modeliavimo erdvinés ontologijos kalba“).
Projektas skirtas tobulinti informacijos analiz¢ atsizvel-
giant j konteksta ir pasitelkus erdves ir poky¢iy savo-

kas perzengti statisko pasaulio ribas. Sio projekto tiks-

las - interneting ontologijos kalba (angl. Web Ontology
Language) pritaikyti veiksmingam erdvinés informaci-
jos saugojimui ir aiskinimui bei pademonstruoti tokio
pritaikymo naudg automatiskai apdorojant teksting ir
grafine informacija.

Nuo 1991 mety UAB ,Fotonija“ diege lietuviy kalba
skaitmeningje terpéje, kurdama ir tobulindama tvarkyk-
les WinLika, Lika, projektuodama lietuviy kalbos $rifta
Aistika, kardama teksto tvarkymo programa Mainu-
kai, dokumenty konvertavimo priemon¢ Korektorius,
teksty karimo, redagavimo ir korektiros programa Re-
daktorius, raSybos klaidy taisymo programa Juodos Avys.
Svarbi bendrovés ,,Fotonija“ darbo sritis — vienakalbiy
ir daugiakalbiy Zodyny sudarymas. Tai tarptautiniy Zo-
dziy zodynas Interleksis, angly—lietuviy kalby Zodynas
Anglonas ir jo atitikmuo prancuzy kalba Frankonas.
Lokalizavimo, ontologijy karimo ir kitose KT srityse
projektus jgyvendina ir kitos verslo jmonés, pavyzdziui,
»>Microsoft Lietuva’, ,CID Baltic, ,,Synergium®, ,,Sin-
tagma®, ,TokenMill, ,,HLTech® ir kt.

Igyvendinus ankstesnes programas ir projektus buvo su-
kurta ir iSplétota keletas svarbiy lietuviy kalbai pritai-
kyty priemoniy ir iStekliy. Kitame skyriuje apibendri-

nama dabartiné lietuviy KT bukle.

4.6 TURIMI KALBOS ISTEKLIAI IR
IRANKIAI

8 lenteléje apibendrinama dabartiné KT pritaikymo lie-
tuviy kalbai bukleé. Turimy jrankiy ir i$tekliy jvertinimo
balai pagrjsti konkrecios srities eksperty nuomone, ku-
rie pateiké vertinimus pagal septynis parametrus nuo 0
(labai Zemas) iki 6 (labai aukstas).

Lietuviy kalbos baklés rezultatus apibendrintai galima

pateikti taip:

= Moksliniai tyrimai leido s¢kmingai sukurti gana ko-

kybiska programing jranga bazinei teksto analizei,
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8: Kalbos technologijy pritaikymo lietuviy kalbai bokleé

pavyzdZiui, jrankius morfologinei ir sintaksinei ana-
lizei. Ta¢iau pazangesniy technologiju, kurioms rei-
kia nuodugnesnio lingvistinio apdorojimo ir seman-

tiniy Ziniy, kol kas téra tik uzZuomazgos.

Kuo daugiau lingvistiniy ar semantiniy ziniy reikia
sri¢iai plétoti, tuo daugiau esama spragy (pvz., infor-
macijos paieskos, teksto semantikos sritys ir pan.),
daugiau démesio reikia skirti nuodugnesniam ling-

vistiniam apdorojimui.

Nors sukaupta neblogos kokybes specializuoty teks-
tyny ar garsyny, jie nepakankamai parengti, kai ku-
rie i§ jy yra pasickiami tik naudojantis specializuoto-
mis, individualiomis prieigos priemonémis, kai ku-

riais naudotis galimybiy i§ viso néra.

Nemaza dalis iStekliy ir jrankiy nestandartizuoti, jy

tvarumas néra efektyviai uztikrinamas. Norint stan-

dartizuoti duomenis ir jy perdavimo formatus bati-

nos koordinacinés programos ir iniciatyvos.

» Traksta automatiniam vertimui skirty lygiagreciujy
tekstyny. Kol kas labiau i$plétotas vertimas i lie-
tuviy j angly kalba, kadangi $iai kalby porai yra su-
kaupta daugiausia duomeny.

= Labai truksta daugialypés terpés duomeny.

Apibendrinant galima teigti, kad daugelyje lietuviy kal-
bos tyrimy specifiniy sri¢iy $iandien turime tik riboto
funkcionalumo programing jranga. Sudétingesni jran-
kiai (angl. advanced tools), pavyzdziui, sintaksiskai ano-
tuoti tekstynai (angl. zreebanks), leksinés semantinés Zi-
niy bazés ar savoky taksonomijos, tokios kaip Word-
Net ir pan., lietuviy kalbai dar nesukurti arba tik ku-
riami. Nors neseniai sukurti automatinio vertimo jran-

kiai, pazangiausi i$tekliai, vadinamieji bendrieji taiky-
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mai (angl. general applications), tik dabar pradedami
pletoti [32]. Akivaizdu, tolesni tyrimai turéty uzpildyti
i$samesnés semantinés teksty analizés spraga ir pasira-
pinti trukstamy iStekliy, tokiy kaip lygiagretieji tekstai

automatiniam vertimui, WordNet ir pan., kaupimu.

4.7 KALBY PALYGINIMAS

Ivairiose kalbos vartotojy bendruomenése KT taikymo
lygmuo ir baklé yra skirtingi. Siame skirsnyje Euro-
pos kalbos bus lyginamos pagal $ias taikymo kategori-
jas: automatinj vertimg ir $nekamosios kalbos apdoro-
jima, teksto analize, taip pat bus vertinami pamatiniai
iStekliai, butini KT plétoti. Kalbos suskirstytos j pen-

kias sankaupas:

1. Puikus palaikymas
Geras palaikymas
Vidutinis palaikymas

Fragmentiskas palaikymas

AN SR

Menkas palaikymas arba jo visai néra

KT palaikymo lygmuo nustatomas remiantis $iais krite-
rijais:

Snekamosios kalbos apdorojimas: kalbos atpazinimo
technologijy kokybe, kalbos sintezés technologijy ko-
kybé, sri¢iy apréptis, garsyny skaicius ir dydis, $neka-
maja kalba paremty technologijy pritaikymo mastas ir
jvairove.

Automatinis vertimas: automatinio vertimo kokybe,
kalby pory kiekis, kalbos sri¢iy ir reiskiniy apréptis (/in-
guistic phenomena and domains), lygiagrediyjy tekstyny
dydis ir kokybé, automatinio vertimo pritaikymy kiekis
ir jvairove.

Teksto analizé: teksto analizés technologijy (morfolo-
gijos, sintaksés, semantikos) kokyb¢ ir apréptis, lingvis-
tiniy reiSkiniy ir sri¢iy apréptis, pritaikymuy kiekis ir jvai-
rové, anotuoty tekstyny kokybé ir dydis, leksiniy istek-
liy (pvz., WordNet) ir gramatiky kokybe ir apréptis.

IStekliai: tekstyny, garsyny ir lygiagrediujy tekstyny ko-
kybé ir dydis, leksiniy i$tekliy ir gramatiky kokybeé ir ap-
réptis.

9-12 lentelése matyti, kad lietuviy kalba gerokai atsi-
licka nuo KT lyderiy, pavyzdziui, angly kalbos, kuri pir-
mauja bemaz visose sankaupose. Lietuviy kalba daz-
niausiai atsiduria toje pacioje sankaupoje, kaip ir kitos
maziau vartotojy turin¢ios, taigi ne taip komerciskai pa-
trauklios Europos kalbos, tokios kaip latviy, slovaky,
slovény. Kita vertus, lietuviy kalbos i$tekliai ir techno-
logijos labai netolygiai i$plétoti, pavyzdziui, sukauptos
gana gausios ir i$samios terminy duomeny bazés, ta¢iau
néra WordNet, tezauro ir pan. Visai néra KT pritaikytos
lietuviy kalbos gramatikos. Tai trukdo s¢kmingai kurti
kalbos modelius.

Itin silpnai i$plétoti semantikos tyrimailémé létesne kal-
bos generavimo, teksto interpretavimo ir teksto analizés
pazanga. Tuo tarpu $Snekamosios kalbos apdorojimo kai
kurios technologijos veikia pakankamai gerai ir s¢kmin-
gai integruojamos versle. Spar¢iau plétojami $nekos sin-
tezés tyrimai ir taikymas, o kalbos atpaZzinimas gerokai
sudétingesnis.

Vis délto kuriant iSmanesnes ir sudétingesnes priemo-
nes, tokias kaip automatinis vertimas, reikia iStekliy
ir technologijy, kurie apimty daugiau lingvistiniy as-
pekty ir leisty semantiskai nuodugniau analizuoti jve-
damg teksta. Gerindami kai kuriy baziniy iStekliy ko-
kybe ir apréptj, turétume gebéti atverti naujas galimybes
jsiverzti | pazangesniy technologijy taikymo sritis, tarp

ju ir itin geros kokybés automatinj vertima.

4.8 ISVADOS

gz’oje Baltyjy knygy serijoje pirmg kartg méginome jver-
tinti, kokin lygin KT yra pritaikomos 30 Europos kalby ir
atlikti lyginamagjg analize. Zinodamos spragas, poreikius
ir triskumus, Europos bendruomené, plétojanti KT, susi-
Jusios verslo jmonés dabar turi galimybiy inicijuoti pla-

tesnio masto mokslinius tyrimus ir plétros programas, kad
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bity sukurta is tikryjy daugiakalbé ir technologiskai pa-
Zangi Europa.

Atskleidéme didziulius skirtumus tarp Europos kalby.
Kai kurios kalbos turi gana geros kokybés programine
jrangg ir iSteklius, ta¢iau kitoms (dazniausiai ,maZes-
néms" kalboms) to triksta. Daugelis kalby neturi svar-
biausiy teksto analizés technologijy ir butiniausiy -
tekliy toms technologijoms plétoti. Kitos kalbos turi
pagrindiniy jrankiy ir i$tekliy, tac¢iau kol kas nepajegta
investuoti j semantinj teksto apdorojima. Mums ba-
tina sutelkti visas jmanomas pastangas, kad jgyvendin-
tume itin ambicinga tiksla — sukurtume Europos kal-
boms aukstos kokybés automatinj vertima.

KT bukle Lictuvoje teikia pagrindo nuosaikiam op-
timizmui. Lietuvos Respublikos Vyriausybé pabrezia
siekj uztikrinti KT plétrg — tai rodo jvairiy vyriau-
sybiniy institucijy ir Europos Sajungos struktariniy
fondy finansuojamos programos, pagal kurias kuriamos
ir tobulinamos KT. Keturi Lietuvos universitetai ir du
moksliniy tyrimy institutai kuria KT moksling baze.
Verslo sektoriuje ,, Tilde IT* yra pagrindinis dalyvis, ku-
riantis lietuviy kalbai pritaikytas technologijas.

Turima keletas bendrinei lietuviy kalbai skirty techno-
logiju, tai toli grazu neprilygsta pirmaujanciai $ioje sri-
tyje angly kalbai. Lietuviy kalba yra viena i§ vadina-
mujy ,nekomerciniy® Europos kalby, todél plétodama
KT ji susiduria su sunkumais ir problemomis, badin-
gomis maziau vartojamos kalbos raidai. Siy technolo-
giju plétra labai priklauso nuo kity $aliy patirties ir jy
paramos bei tarptautinio bendradarbiavimo. Kita ver-
tus, KT pletojimas yra svarbiausia lietuviy kalbos funk-

cionalumo, zinomumo ir studijy bei lietuviskos kultaros

sklaidos daugiakalbéje Europoje stiprinimo proceso su-
dedamoji dalis.

Tai rodo, kad butina stengtis kaupti lietuviy kalbos is-
teklius, atlikti daugiau moksliniy tyrimy ir diegti naujo-
ves. Be to, del butinybés sukaupti didelj kiekj duomeny
ir KT sistemy sudétingumo reikia sukurti naujy infor-
macijos mainy ir bendradarbiavimo infrastruktary.
Masy jzvalgos rodo, kad vienintel¢ alternatyva — su-
telkei pastangas lietuviy kalbos iStekliy karimui ir juos
efektyviai panaudoti moksliniams tyrimams, inovaci-
joms ir plétrai. Didesniy iStekliy sankaupy poreikiui
tenkinti ir ypa¢ sudétingoms KT sistemoms kurti bati-
nos naujos infrastruktros ir sutelktesné moksliniy ty-
rimy organizacija, uztikrinanti didesng sklaidg ir bend-
radarbiavima.

Be to, moksliniy tyrimy ir plétros finansavimas daznai
trumpalaikis. Paprastai trumpalaikes suderintas progra-
mas kei¢ia menko finansavimo ar netgi visisko nefinan-
savimo laikotarpis. Taip pat akivaizdziai truksta Euro-
pos Sajungos $aliy inicijuoty ir Europos Komisijos vyk-
domy programy koordinavimo.

Galime daryti i$vadg, kad butina didelés aprépties koor-
dinuota iniciatyva, skirta jveikti KT parengtumo skirtu-
mus visose Europos kalbose.

META-NET tinklo ilgalaikis uzdavinys — pristatyti ko-
kybiskas KT, taikomas visose Europos kalbose, sickiant
kulttrine jvairove pagrjstos politinés ir ekonominés vie-
nybés. Sios technologijos padés sugriauti dabartinius
barjerus ir nutiesti tiltus tarp Europos kalby. Visos suin-
teresuotos Salys — politikai, tyréjai, verslo ir visuomenés
atstovai — turi suvienyti savo pastangas, kurdami bendra

ateitj.
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Puikus Geras Vidutinis Fragmentiskas Menkas/néra
palaikymas palaikymas palaikymas palaikymas palaikymo

9: Snekamosios kalbos apdorojimas: 30 Europos kalby biklé

Puikus Geras Vidutinis Fragmentiskas Menkas/jokio
palaikymas palaikymas palaikymas palaikymas palaikymo

10: Automatinis vertimas: 30 Europos kalby bokle
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Puikus Geras Vidutinis Fragmentigkas Menkas/néra
palaikymas palaikymas palaikymas palaikymas palaikymo

11: Teksto analizé: 30 Europos kalby biklé

Puikus Geras Vidutinis Fragmentiskas Menkas/néra
palaikymas palaikymas palaikymas palaikymas palaikymo

12: Kalbos ir teksto istekliai: 30 Europos kalby bukle
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APIE META-NET TINKLA

META-NET yra kompetencijos tinklas, finansuojamas
Europos Komisijos [33]. Siuo metu tinkla sudaro 54
nariai i§ 33 Europos $aliy. META-NET puoseléja Dau-
giakalbés Europos technologijos aljansa (angl. Multilin-
gual Europe Technology Alliance, META) — gauséjancia
KT profesionaly ir organizacijy bendruomene.

META-NET bendradarbiauja su kitomis programo-
mis, pavyzdziui, CLARIN, Bendrgja kalbos istekliy ir
technologijy infrastruktira (angl. Common Language
Resources and Technology Infrastructure), padedancia
atlikti skaitmeninius humanitariniy moksly tyrimus.
META-NET puoseléja realiai daugiakalbés Europos in-
formacinés visuomenés technologinius pagrindus, ku-

rie:

= suteiks galimybe bendrauti ir bendradarbiauti skir-
tingomis kalbomis;

» uztikrins lygias galimybes naudotis informacija ir zi-
niomis, pateiktomis bet kuria kalba;

= pasialys Europos gyventojams pazangiy, j tinkla su-

jungty informaciniy technologijy.

META-NET skatina ir propaguoja visoms Europos kal-
boms skirtas KT. Sios technologijos teikia galimybiy at-
likti jvairiy sri¢iy automatinj vertima, kurti produktus,
apdoroti informacij ir valdyti Zinias, naudojantis skir-
tingomis taikomosiomis programomis. Sio tinklo tiks-
las — tobulinti $iuo metu taikomus metodus, kad bend-
rauti ir bendradarbiauti skirtingomis kalbomis tapty
lengviau. Europiediai turi lygias teises j informacija ir Zi-
nias, nesvarbu, kokia kalba jie kalba.

META-NET buvo pristatytas 2010 m. vasario 1 dieng.

Tikslas — remti KT mokslinius tyrimus. Tinklas remia

Europa, susijungusia j viena skaitmening rinkg ir infor-
macing erdve. META-NET veikla apima kelias kryp-
tis, padedandias siekti savo tiksly. Sios veiklos kryp-
tys yra susijusios su KT plétros vizijos karimu (META-
VISION), sklaida (META-SHARE) ir moksliniais ty-
rimais (META-RESEARCH).

META-VISION skirta telkti dinamisky ir jtakingg su-
interesuotyjy $aliy bendruomeng, numatant KT plét-
ros vizijg ir strateginiy moksliniy tyrimy darbotvarke
(angl. Strategic Research Agenda, SRA). Pagrindinis $ios
veiklos tikslas — suburti susijusia ir darnia Europos KT
bendruomeneg, suvienijant itin suskaidyty ir skirtingy
suinteresuotyjy Saliy atstovus. Kartu su $ia Baltgja
knyga buvo parengti dar 29 tomai kitomis kalbomis.
Bendraja technologija sukaré trijy sekeoriy vizijy gru-
pés. Rengiant $ig vizija glaudZiai bendradarbiauta su visa
KT bendruomene. Tuo tikslu buvo jsteigta ir META
technologijy taryba.

META-SHARE kuria atvira, visiems prieinamg jrankj
keistis ir dalytis iStekliais. Saugykly tinkle, kuriame is-
tekliais galés keistis visi naudotojai (angl. peer-to-peer),
bus pateikiami kalby duomenys, priemonés, teikiamos
internetineés paslaugos, pagrjstos itin aukstos kokybés
metaduomenimis ir suskirstytos j standartines katego-
rijas. Siais iStekliais lengva naudotis, paieska galima pa-
gal vienodus kriterijus. Tarp turimy i$tekliy — ir nemo-
kama, atvirojo kodo medziaga, ir riboto naudojimo mo-
kami duomenys.

META-RESEARCH tiesia tiltus j su kalbos technolo-
gijomis susijusiy technologijy sritis. Sickiama pasinau-
doti kity sri¢iy prana$umais ir inovatyviais tyrimais, ku-
rie galéty praversti KT.

office@meta-net.eu — http://www.meta-net.eu
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EXECUTIVE SUMMARY

During the last 60 years, Europe has become a distinct
political and economic structure, yet culturally and lin-
guistically it is still very diverse. This means that from
Portuguese to Polish, Italian to Icelandic, everyday com-
munication between Europe’s citizens as well as com-
munication in the spheres of business and politics is in-
evitably confronted by language barriers. The EU’s insti-
tutions spend about a billion euros a year on maintain-
ing their policy of multilingualism, i. e., translating texts
and interpreting spoken communication. Yet does this
have to be such a burden? Modern language technol-
ogy and linguistic research can make a significant contri-
bution to pulling down these linguistic borders. When
combined with intelligent devices and applications, lan-
guage technology will in the future be able to help Euro-
peans talk easily to each other and do business with each

other even if they do not speak a common language.

Language technology builds bridges.

The Lithuanian economy takes greater advantage than
others of the European single market: in 2010, trade
within the EU accounted for 61% of Lithuanian ex-
ports, and trade with other European countries totalled
another 3%. But language barriers can bring business to
a halt, especially for SMEs who do not have the financial
means to reverse the situation.

The alternative to this kind of multilingual Europe
would be to allow a single language to take a dominant
position and end up replacingall other languages. How-

ever, this would create difhculties for the multilingual

citizens of Europe. One classic way of overcoming the
language barrier is to learn foreign languages. Yet with-
out technological support, mastering the 23 official lan-
guages of the member states of the European Union and
some 60 other European languages is an insurmountable
obstacle for the citizens of Europe and its economy, po-
litical debate, and scientific progress.

The solution is to build key enabling technologies.
These will offer European actors tremendous advan-
tages, not only within the common European market
butalso in trade relations with third countries, especially
emerging economies. In the long run, language technol-
ogy solutions will eventually serve as a unique bridge be-

tween Europe’s languages.

Language technology is a key for the future.

Information technology changes our everyday lives. We
typically use computers for writing, editing, calculating,
and information searching, and increasingly for reading,
listening to music, viewing photos and watching movies.
We carry small computers in our pockets and use them
to make phone calls, write emails, get information and
entertain ourselves, wherever we are. How does this
massive digitization of information, knowledge and ev-
eryday communication affect our language? Will our
language change or even disappear?

Many of the world’s 6,000 languages will not survive in
a globalized digital information society. It is estimated
that atleast 2,000 languages are doomed to extinction in

the decades ahead. Others will continue to play a role in
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families and neighbourhoods, but not in the wider busi-
ness and academic world. What are the Lithuanian lan-
guage’s chances of survival? The status of the language
depends not only on the number of speakers or books,
films and TV stations that use it, but also on the pres-
ence of the language in the digital information space and

software applications.

This is important to the Lithuanian language, which is
one of the European languages that have a somewhat
lower market appeal and a small user base, with just 4
million people speaking it, most of them residents of the
Republic of Lithuania. The Lithuanian language enjoys
the status of the state language, which is embedded in
the Constitution. The enforcement of this status is reg-
ulated by the Law on the State Language and other leg-
islation items. On top of that, the language has been in-
cluded in the legislation on protecting cultural and eth-
nic heritage as part of the cultural identity. The Pro-
gramme on the Expansion of the Lithuanian Information
Society in 2011-2019 lists a strategic goal of improving
the quality of living for the Lithuanian people and the
condition of the corporate environment when it comes
to using IRT possibilities and to achieve that at least 85
per cent of Lithuanian population have Internet access
by 2019. This goal prioritises on expanding electronic
content and services and promoting their usage. To that
end, the government of Lithuania has set two objectives:
(1) digitalising Lithuanian cultural heritage objects and
use them as a basis for the development of digital prod-
ucts that would be available to the public, thus ensuring
the conservation and dissemination of digital content
in the electronic space; (2) integrating digital products
of the Lithuanian language into IRT to ensure the full-
scale functioning of the Lithuanian language in both its
written and spoken form across the spheres of life of the
nation. Will these political efforts be enough for the
Lithuanian language to gain a toehold in the European

multilingual information space?

After Lithuania had joined the European Union, the
Lithuanian language entered a new phase of develop-
ment, its new status of an official EU language stand-
ing as a guarantee that the Lithuanian language will be
used and dispersed at European Union institutions. The
development and application of language resources and
technologies needed to ensure the full-scale function-
ing of the language in a multilingual environment has
picked up pace as well. Still, the Lithuanian language
is one of the so-called non-commercial European lan-
guages and is therefore facing the challenges and diffi-
culties that are typical of the development of a language
that has limited use. The development of such technol-
ogy relies heavily on the experience of and assistance
from other countries and international cooperation. On
the other hand, developing language technologies is the
most important element in the process of strengthen-
ing the functionality, recognition and learning of the
Lithuanian language as well as the dissemination of the
Lithuanian culture across the multilingual Europe. The
full-on functioning of the Lithuanian language has be-
come a particularly relevant consideration for the sur-

viving and the development of the language.

Within the information society, the viability and ap-
peal of a language is determined by the possibility to
exchange multilingual information, receive services, and
soon, in a prompt and convenient manner. Information
technology is opening up new ways of communication,
corpus development, information dissemination and re-
trieval for the Lithuanian language. The speed and ge-
ographical reach of modern communications makes it
easier to use the Lithuanian language for human inter-
action, the quantity of Lithuanian content and services
available on the Internet is growing and there are tools
being developed that will help people use the language
correctly, will serve to satisfy the special needs of the
users, etc. On the other hand, the rate of change in this

area is so high that the efforts aimed at the planning
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and expansion of the Lithuanian language are no longer
able to address every challenge on time. The fact that
the users are able to access products and information in
the English language faster and in a more user-friendly
way result in the relatively low popularity of Lithuani-
anized software, the slow deployment and dispersion of
language technology and tools, the inadequate develop-

ment of digital language resources and tools.

Just like in many other European states, the develop-
ment of the space of language technology in Lithua-
nia is rather bumpy. Research has allowed designing,
with some success, acceptable software for basic textual
analysis, like parsers. However, advanced technology
requiring more thorough knowledge of linguistic pro-
cessing and semantics is still in its embryonic stage. The
development efforts have produced quite a few digi-
tal language resources (e-dictionaries, corpuses, termi-
nological dictionaries) and essential linguistic analysis
tools (tools for determining and generating morpho-
logical attributes, spellcheckers), a Lithuanian synthe-
siser, Lithuanian — English machine translation systems,
Lithuanianized software, an original Lithuanian com-
puter font called Palemonas, which is geared towards
scientific applications. Yet a lot of the available re-
sources, products and systems require ongoing upgrades
and development to keep up with the shifting user de-
mands. The low grade of development of semantics re-
search has resulted in stunted advancement on the field
of language generation, textual interpretation and tex-
tual analysis. Even though there are quite voluminous
and thorough lexicological databases available, there is
still no WordNet, thesaurus, etc. Furthermore, there is
no adequate Lithuanian grammar geared towards lan-

guage technology or treebanks available.

Development of smart and sophisticated tools like ma-
chine translation requires resources and technology to
cover more linguistic aspects and allow for a more de-

tailed semantic analysis of text input. Improvement of

the quality and scope of some basic resources should en-
able us to find new ways to blast our way into the areas
of application of advanced technology.

So far, in terms of the quality, the space of Lithuanian
language technology is rather fragmented and possessed
of a very low degree of interaction. The available lan-
guage resources that could be used as a basis to build
language technology on have been developed by sepa-
rate institutions, groups of researchers or businesses that
did not necessarily follow the generally accepted stan-
dards, and therefore their compatibility with language
technology is somewhat limited or economically not vi-
able, bearing in mind that the resources should have to
be rearranged to conform to the new standards.
Currently, there are several projects in progress in
Lithuania aimed at applying the international stan-
dards to the older resources (like the Corpus of Mod-
ern Lithuanian) or designing new products. A higher
degree of interaction would allow building integrated
products that the common European linguistic space
needs, such as machine translation tools, dictionaries,
tools to search for semantic information, and would re-
duce the isolation of the Lithuanian-speaking commu-
nity as well as boost the international prestige and acces-

sibility of the Lithuanian language.

Language technology helps to unify Europe.

The expansion of the information society started pick-
ing up pace and a lively interest in language technologies
occurred and the development of resources in Lithuania
began justa few decades ago, and therefore, buildinglan-
guage technology that is really effective and can be read-
ily used in everyday life will require a substantial amount
of research. The small market of users of language tech-
nology and tools, the underdeveloped and fragmented
infrastructure of research and studies, the lack of clear

priorities and coordination does little to promote ini-
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tiative in private business. Currently, there are several
companies involved in the field of language technology,
and the number of orders for research coming from the
business is really very small indeed.

The condition of language technology in Lithuania
prompts cautious optimism. The government of the Re-
public of Lithuania emphasises the goal to ensure the ex-
pansion of language technology, as demonstrated by the
programmes funded by various governmental institu-
tions and the European Union structural funds, which
are aimed at designing and improving language technol-
ogy. Breakthroughs in language technology would pro-
mote its industrial application, help developing and im-
proving public services and so on, and would allow using
the Lithuanian language in every sphere of life and com-
munication media.

The number and the applicability of technologies de-
signed for and customised to European languages vary
by quite a margin. Obviously, there is also a dramatic
difference between Europe’s member states in the ef-
forts needed to promote research and development of

the technology for specific languages as well as in terms

of both the maturity of the research and in the state
of readiness with respect to language solutions. Before
truly effective language technology solutions are ready
for everyday use, Lithuania still needs to conduct fur-
ther research and come up with additional resources,
tools, which will need to be integrated to ensure the

highest degree of interaction possible.

META-NET’s long-term goal is to introduce high-
quality language technology for all European lan-
guages in order to achieve political and economic unity
through cultural diversity. The technology will help tear
down the existing barriers and build bridges between
Europe’s languages. This requires all stakeholders - in
politics, research, business, and society — to join their

efforts for the future.

This white paper series complements other strategic ac-
tions taken by META-NET (see the appendix for an
overview). Up-to-date information such as the current
version of the META-NET vision paper or the Strategic
Research Agenda (SRA) can be found on the META-

NET website: http://www.meta-net.cu.
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LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

We are witnessing a digital revolution that is dramati-
cally impacting communication and society. Recent de-
velopments in information and communication tech-
nology are sometimes compared to Gutenberg’s inven-
tion of the printing press. What can this analogy tell
us about the future of the European information soci-

ety and our languages in particular?

The digital revolution is comparable to
Gutenberg's invention of the printing press.

After Gutenberg’s invention, real breakthroughs in
communication were accomplished by efforts such as
Luther’s translation of the Bible into vernacular lan-
guage. In subsequent centuries, cultural techniques have
been developed to better handle language processing

and knowledge exchange:

= the orthographic and grammatical standardisation
of major languages enabled the rapid dissemination

of new scientific and intellectual ideas;

= the development of official languages made it possi-
ble for citizens to communicate within certain (of-

ten political) boundaries;

= the teachingand translation of languages enabled ex-

changes across languages;

= thecreation of editorial and bibliographic guidelines

assured the quality of printed material;

= the creation of different media like newspapers, ra-
dio, television, books, and other formats satisfied

different communication needs.

In the past twenty years, information technology has

helped to automate and facilitate many processes:

= desktop publishing software has replaced typewrit-

ing and typesetting;

= Microsoft PowerPoint has replaced overhead projec-

tor transparencies;

» e-mail allows documents to be sent and received

more quickly than using a fax machine;

» Skype offers cheap Internet phone calls and hosts

virtual meetings;

= audio and video encoding formats make it easy to ex-

change multimedia content;
= web search engines provide keyword-based access;

= online services like Google Translate produce quick,

approximate translations;

= social media platforms such as Facebook, Twitter
and Google+ facilitate communication, collabora-

tion, and information sharing.

Although these tools and applications are helpful, they
are not yet capable of supporting a fully-sustainable,
multilingual European society in which information

and goods can flow freely.
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2.1 LANGUAGE BORDERS
HOLDING BACK THE
EUROPEAN INFORMATION
SOCIETY

We cannot predict exactly what the future information
society will look like. However, there is a strong like-
lihood that the revolution in communication technol-
ogy is bringing together people who speak different lan-
guages in new ways. This is putting pressure both on in-
dividuals to learn new languages and especially on devel-
opers to create new technology applications to ensure
mutual understanding and access to shareable knowl-
edge. In the global economic and information space,
there is an increasing interaction between different lan-
guages, speakers and content thanks to new types of me-
dia. The current popularity of social media (Wikipedia,
Facebook, Twitter, YouTube, and, recently, Google+) is
only the tip of the iceberg.

The global economy and information space
confronts us with different languages, speakers
and content.

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to a
recent report from the European Commission, 57% of
Internet users in Europe purchase goods and services in
non-native languages; English is the most common for-
eign language followed by French, German and Spanish.
55% of users read content in a foreign language while
35% use another language to write e-mails or post com-
ments on the web [2]. A few years ago, English might
have been the lingua franca of the web—the vast major-
ity of content on the web was in English—but the situa-

tion has now drastically changed. The amount of online

content in other European (as well as Asian and Middle
Eastern) languages has exploded.

Surprisingly, this ubiquitous digital linguistic divide
has not gained much public attention; yet, it raises a
very pressing question: Which European languages will
thrive in the networked information and knowledge so-

ciety, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

While the printing press helped step up the exchange of
information in Europe, it also led to the extinction of
many European languages. Regional and minority lan-
guages were rarely printed and languages such as Cor-
nish and Dalmatian were limited to oral forms of trans-
mission, which in turn restricted their scope of use. Will
the Internet have the same impact on our modern lan-
guages?

Europe’s approximately 80 languages are one of our rich-
est and most important cultural assets, and a vital part of

this unique social model [3].

The variety of languages in Europe is one of its
richest and most important cultural assets.

While languages such as English and Spanish are likely
to survive in the emerging digital marketplace, many
European languages could become irrelevant in a net-
worked society. This would weaken Europe’s global
standing, and run counter to the strategic goal of en-
suring equal participation for every European citizen re-
gardless of language. According to a UNESCO report
on multilingualism, languages are an essential medium
for the enjoyment of fundamental rights, such as polit-

ical expression, education and participation in society

[4].
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2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in language preservation fo-
cussed primarily on language education and transla-
tion. According to one estimate, the European mar-
ket for translation, interpretation, software localisation
and website globalisation was €8.4 billion in 2008 and
is expected to grow by 10% per annum [5]. Yet this fig-
ure covers just a small proportion of current and future
needs in communicating between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use the ap-
propriate technology, just as we use technology to solve

our transport and cnergy needs, among others.

Europe needs robust and affordable language
technology for all European languages.

Language technology targeting all forms of written text
and verbal discourse can help people collaborate, con-
duct business, share knowledge and participate in social
and political debate regardless of language barriers and
computer skills. It already often operates invisibly inside

complex software systems to help us to:

= find information with a search engine;

check spelling and grammar in a word processor;

= view product recommendations in an online shop;

follow the spoken directions of a navigation system;

translate web pages via an online service.

Language technology consists of a number of core ap-
plications that enable processes within a larger applica-
tion framework. The purpose of the META-NET lan-
guage white papers is to focus on how ready these core

enabling technologies are for each European language.

To maintain our position at the frontline of global inno-
vation, Europe will need language technology, tailored
to all European languages, that is robust and affordable
and can be tightly integrated within key software envi-
ronments. Without language technology, we will not
be able to achieve a really effective interactive, multime-

dia and multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image or a text using a suit-
ably powered printing press. Human beings had to do
the hard work of looking up, assessing, translating, and
summarising knowledge. We had to wait until Edison
came along to be able to record spoken language — and
again his technology simply made analogue copies.
Language technology can now simplify and automate
the processes of translation, content production, and
knowledge management for all European languages. It
can also empower intuitive speech-based interfaces for
household electronics, machinery, vehicles, computers
and robots. Real-world commercial and industrial ap-
plications are still in the carly stages of development,
yet R&D achievements are creating a genuine window
of opportunity. For example, machine translation is al-
ready reasonably accurate in specific domains, and ex-
perimental applications provide multilingual informa-
tion and knowledge management, as well as content
production, in many European languages.

As with most technologies, the first language applica-
tions such as voice-based user interfaces and dialogue
systems were developed for specialised domains, and of-
ten exhibit limited performance. However, there are
huge market opportunities in the education and enter-
tainment industries for integrating language technolo-

gies into games, edutainment packages, libraries, simu-
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lation environments and training programmes. Mobile
information services, computer-assisted language learn-
ing software, eLearning environments, self-assessment
tools and plagiarism detection software are just some of
the application areas in which language technology can
play an important role. The popularity of social me-
dia applications like Twitter and Facebook suggests a
need for sophisticated language technologies that can
monitor posts, summarise discussions, suggest opinion
trends, detect emotional responses, identify copyright

infringements or track misuse.

Language technology helps overcome the
“disability” of linguistic diversity.

Language technology represents a tremendous opportu-
nity for the European Union. It can help address the
complex issue of multilingualism in Europe — the fact
that different languages coexist naturally in European
businesses, organisations and schools. However, citi-
zens need to communicate across the language borders
of the European Common Market, and language tech-
nology can help overcome this final barrier, while sup-
porting the free and open use of individual languages.
Looking even further ahead, innovative European mul-
tilingual language technology will provide a benchmark
for our global partners when they begin to support
their own multilingual communities. Language tech-
nology can be seen as a form of “assistive” technology
that helps overcome the “disability” of linguistic diver-
sity and makes language communities more accessible to
each other. Finally, one active field of research is the use
of language technology for rescue operations in disas-
ter areas, where performance can be a matter of life and
death: future intelligent robots with cross-lingual lan-

guage capabilities have the potential to save lives.

2.5 CHALLENGES FACING
LANGUAGE TECHNOLOGY

Although language technology has made considerable
progress in the last few years, the current pace of tech-
nological progress and product innovation is too slow.
Widely-used technologies such as the spellingand gram-
mar correctors in word processors are typically mono-
lingual, and are only available for a handful of languages.
Online machine translation services, although useful
for quickly generating a reasonable approximation of a
document’s contents, are fraught with difficulties when
highly accurate and complete translations are required.
Due to the complexity of human language, modelling
our tongues in software and testing them in the real
world is a long, costly business that requires sustained
funding commitments. Europe must therefore main-
tain its pioneering role in facing the technological chal-
lenges of a multiple-language community by inventing
new methods to accelerate development right across the
map. These could include both computational advances

and techniques such as crowdsourcing.

Technological progress needs to be accelerated.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

To illustrate how computers handle language and why it
is difficult to program them to process different tongues,
let’s look briefly at the way humans acquire first and sec-
ond languages, and then see how language technology
systems work.

Humans acquire language skills in two different ways.
Babies acquire a language by listening to the real inter-
actions between their parents, siblings and other family

members. From the age of about two, children produce
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their first words and short phrases. This is only possi-
ble because humans have a genetic disposition to imitate
and then rationalise what they hear.

Learning a second language at an older age requires
more cognitive effort, largely because the child is not im-
mersed in a language community of native speakers. At
school, foreign languages are usually acquired by learn-
ing grammatical structure, vocabulary and spelling using
drills that describe linguistic knowledge in terms of ab-

stract rules, tables and examples.

Humans acquire language skills in two different
ways: learning from examples and learning the
underlying language rules.

Moving now to language technology, the two main
types of systems ‘acquire’ language capabilities in a simi-
lar manner. Statistical (or ‘data-driven’) approaches ob-
tain linguistic knowledge from vast collections of con-
crete sample texts. While it is sufficient to use text in a
single language for training, e. g., a spell checker, paral-
lel texts in two (or more) languages have to be available
for training a machine translation system. The machine
learning algorithm then “learns” patterns of how words,
short phrases and complete sentences are translated.

This statistical approach usually requires millions of sen-
tences to boost performance quality. This is one rea-
son why search engine providers are eager to collect as
much written material as possible. Spelling correction
in word processors, and services such as Google Search
and Google Translate, all rely on statistical approaches.
The great advantage of statistics is that the machine
learns quickly in a continuous series of training cycles,

even though quality can vary randomly.

The second approach to language technology, and to
machine translation in particular, is to build rule-based
systems. Experts in the fields of linguistics, computa-
tional linguistics and computer science first have to en-
code grammatical analyses (translation rules) and com-
pile vocabulary lists (lexicons). This is very time con-
suming and labour intensive. Some of the leading rule-
based machine translation systems have been under con-
stant development for more than 20 years. The great
advantage of rule-based systems is that the experts have
more detailed control over the language processing.
This makes it possible to systematically correct errors in
the software and give detailed feedback to the user, es-
pecially when rule-based systems are used for language
learning. However, due to the high cost of this work,
rule-based language technology has so far only been de-

veloped for a few major languages.

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focusses on hybrid approaches that combine the
two methodologies. However, these approaches have so
far been less successful in industrial applications than in

the research lab.

As we have seen in this chapter, many applications
widely used in today’s information society rely heavily
on language technology, particularly in Europe’s eco-
nomic and information space. Although this technol-
ogy has made considerable progress in the last few years,
there is still huge potential to improve the quality of lan-
guage technology systems. In the next section, we will
describe the role of Lithuanian in the European infor-
mation society and assess the current state of language

technology for the Lithuanian language.
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THE LITHUANIAN LANGUAGE IN THE
EUROPEAN INFORMATION SOCIETY

3.1 GENERAL FACTS

The Lithuanian language is one of the least commonly
used European languages. Only about four million peo-
ple speak it, and most of them live in the Republic
of Lithuania. Lithuanian, as the state language, is the
common written and spoken language for all citizens of
the Republic of Lithuania. Based on the 2011 census,
Lithuania’s population totals about 3,2 million, includ-
ing roughly 2,7 million people who are Lithuanian by
nationality.

The population of Lithuania consists of: Lithuani-
ans (84%), Poles (6.1%), Russians (4.9%), Belaru-
sians (1.1%), Ukrainians (0.6%), Jews (0.1%), Germans
(0.1%), Latvians (0.1%), Tatars (0.1%), Karaits among
others. There is also a Roma community of about 3,000
people, mainly settled in the Vilnius region (2001 cen-
sus). Unfortunately, the Lithuanian population has
been decreasing by the year since 2007 and the 2011
data indicate a figure of around 3.2 million people. Such
changes are caused by the shrinking birth rate and emi-
gration, which leads to a decrease in the number of users

of the language who live in Lithuania.

Providing an accurate number of people who speak
Lithuanian all over the world is quite difficult. It is es-
timated that some 500,000 Lithuanian speakers could
be living abroad, while other sources point to at least 15
per cent of speakers. The Lithuanian language is spo-
ken by Lithuanian ethnic minorities in Belarus, Poland,

Latvia as well as the vast emigrant communities in the

United States, Canada, the United Kingdom, Ireland,
Spain, South America, etc. By the number of its speak-

ers, the Lithuanian language places 144th in the world.

The Lithuanian language is one of the least
commonly used European languages. Only
about four million people speak it, and most of
them live in the Republic of Lithuania.

The Lithuanian language is part of the Baltic branch of
the Indo-European language family. Its next-of-kin is
the Latvian language, which is spoken in neighbouring
Latvia.

When it comes to classing languages into dominant and
dominated in terms of the history of social development
of European languages, the Lithuanian language should
be considered as one of the latter. As a rule, dominant
languages picked up one dialect as a basis for the forma-
tion of the standard language not later than during the
Renaissance (as was the case with the English, French,
Italian, Portuguese languages), while dominated lan-
guages, such as Bulgarian, Croatian, Lithuanian, Slo-
vakian took shape during the Spring of Nations in
the 19th century. The Lithuanian standard language
evolved in the late 19th century — early 20th century.
The vast variety of regional strains is a defining feature of
the Lithuanian language. There are two major dialects,
the Highland (auk3tai¢iai) and the Lowland (Zemaidiai,

Samogitians). The strains of the Lithuanian language
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are different both in terms of their phonetic character-
istics and grammar as well as vocabulary. These dialects
break down into fourteen sizeable regional sub-dialects,
each consisting of branches typical of smaller regional
units. Sub-dialects differ from each other by various
sounds, word forms and other characteristics.

The common Lithuanian language evolved on the ba-
sis of one of the Higher Lithuanian sub-dialects in early
20th century; however, the regional identity and dialec-
tal differences are still very obvious.

Asof 1995, sign language was officially recognised as the
vernacular of the deaf in the Republic of Lithuania. Ever
since then, the Lithuanian sign language has been evolv-

ing as an independent language.

3.2 PARTICULARITIES OF THE
LITHUANIAN LANGUAGE

In the 19th century, Indo-European linguists glorified
the remarkable resemblance between the Lithuanian
language and Sanskrit, and the language was honoured
as a spoken Indo-European language with the least mu-
tated structure. This is why those who can speak classi-
cal European languages (Latin, ancient Greek) tend to
understand the Lithuanian grammar easier. Lithuania
takes pride in the statement by French linguist Antoine
Meillet that everyone who wants to hear the way the
forefathers of the Indo-Europeans used to talk should

go and listen to a Lithuanian peasant.

Certain linguistic characteristics of Lithuanian are
challenges for computational processing.

Lithuanian is the most conservative of the living Indo-
European languages: it has best preserved many ofits ar-
chaic features. From the typological viewpoint, Lithua-
nian is important because of its many unique features,

including its rich inflection, a distinctive synthesis of

tonic and dynamic accent and an extremely variable
word order that reflects the complicated relations be-
tween the communicative and the syntactic levels of dis-
course.

Letters make up millions of words of written Lithua-
nian. These millions require as many as 32 letters. This
is the exact number of letters in the alphabet of Stan-
dard Lithuanian. It was fixed by Jonas Jablonskis in his
Lithuanian Grammar (1901). Therefore, the present al-
phabet is over a hundred years old, but the history of its
evolution is much longer. The alphabet of the Lithua-
nian language is based on Latin; nevertheless, it has its
own peculiar characters, some of them original (like the
letter ¢). Others are borrowed from other languages
(like the Czech $, £ or 4, ¢ borrowed from Polish). How-
ever, it is as yet difficult to resolve the complicated issue
of stressed vowels in the Lithuanian language, which has
particular relevance when it comes to transferring vari-
ous dictionaries or stressed corpuses to the digital space
— emphasis in the Lithuanian language is free and dis-
tinctive, which means that it can determine the lexical

or grammatical meaning of the word, e. g.:
namo gen. sg. ‘house’ — nama adv. ‘home’.

Besides, all long syllables have one of two accents that

also distinguish the meaning of words, e. g.:
dukstas ‘high, tall’ — askstas ‘storey) etc.

These are the things to consider for developers of speech
technologies as well.

In Lithuanian, which is an inflectional language, the ma-
jority of word forms are constructed with affixes, viz.
endings and inflectional suffixes. The endings are the
principal means of marking the syntagmatic relations
between words in a sentence and/or the relations be-
tween word forms in a paradigm.

Endings mostly are fused, i. e., an ending encodes two or
more grammatical meanings and thus a word form en-

ters into the same number of morphological categories.
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Sufhixes are also widely used in Lithuanian to make up
word forms. They mainly indicate paradigmatic rela-
tions between word forms rather than syntagmatic re-
lations. Inflectional suffixes are used to mark the de-
grees of comparison in adjectives and many adverbs,
some tense and mood forms in verbs, and also the non-
finite verb forms: the infinitive, participles (including
gerunds) and verbal adverbs (bidinys).

In word forms affixation is often (especially in the verbal

paradigm) conjoined with changes in the root.

The grammatical means of marking syntactic
relations in Lithuanian are endings and, less
commonly, inflectional suffixes, often
supplemented by structural words, viz.
prepositions, conjunctions, and particles.

Alongside simple (synthetic) word forms, made with af-
fixes, a paradigm may contain periphrastic (analytical)
word forms comprised of the main word and an auxil-
iary. According to the shared morphological, syntactic
and semantic properties, words are classified into gram-
matical classes, traditionally termed parts of speech. In
Lithuanian 11 parts of speech are distinguished: the
noun, the adjective, the numeral, the pronoun, the verb,
the adverb, the particle, the preposition, the conjunc-
tion, the interjection and onomatopoeic words.

The term syntactic relation is used here to refer to the
immediate relations between word forms, word group,
and clauses in a sentence. The grammatical means of
marking syntactic relations in Lithuanian are endings
and, less commonly, inflectional suffixes, often supple-
mented by structural words, viz. prepositions, conjunc-
tions, and particles.

Word order is of secondary importance as a means of ex-
pressing grammatical relationships in Lithuanian. For
instance, it signals the syntactic function of the adjective
in phrases like Grazios gélés (attribute; cf. Grazios gélés

auga sode ‘Beautiful flowers grow in the garden’) and

Gélés grazios (predicative), meaning Gélés yra grazios
“The flowers are beautiful. Within a sentence, intona-
tion binds word forms into groups and serves to rein-
force their syntactic relations (immediately related word
forms usually form an intonational unit); it also signals
communicative sentence types. Three principal types of
syntactic relations are distinguished: interdependence,

subordination and coordination.

Furthermore, the Lithuanian language can be defined by
a free order of words, which means that the same idea
can be expressed in different ways (even though there
are structures that can only be used for the purposes of
stylistics).

Then there are elliptical sentences, where missing words
can only be guessed from the context. Besides, sentences
can be very long and have a complex structure, which

also leads to some difficulties in automated processing.

Lithuanian language can be defined by a free
order of words.

There are plenty of polysemantic words and therefore a
learner of the Lithuanian language might find it diffi-
cult to recognise the meaning and form of one word or

another.

Many grammatical forms, like Lithuanian nominal
words, have the grammatical categories of case, gender
and number. Furthermore, adjectives can be pronomi-
nal or not and have degrees of inflection as well as being

neuter.

The verb of the Lithuanian language is even more com-
plicated as it has inflective and non-inflective forms that
possess the qualities of both nominal words and verbs,
i. e, they can be inflected by type, time, number, gender

and case.
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3.3 RECENT DEVELOPMENTS

Even though its written tradition stems from the 16th
century, the Lithuanian language became a standard
language as late as in the beginning of the 20th cen-
tury, when its first normative grammar was written and
a Lithuanian thesaurus was launched, with its final vol-
ume (20) published in 2002.

Justas it started to gain a foothold, the common Lithua-
nian language was faced with a lot of challenges. Since
the very beginning of writing, it had been heavily af-
fected by Slavic languages. The Soviet era saw the learn-
ing and usage of the Russian language being promoted,
while the role of the Lithuanian language in certain ar-
eas, like science and governmental administration, was
quite limited. The current senior and middle-aged gen-
eration of the public grew up naturally surrounded by
the Russian language and culture. As words of a for-
eign origin reflect both the language and the social life,
a lot of borrowed words, and terms, and administrative
language structures and so on found their way into the
Lithuanian language at that time. The influence of the
Russian language is still very strong when one consid-
ers some of the peripheral species of the language: slang,
substandard vocabulary, etc.

The political, economic, social and cultural processes
of the most recent fifteen years in Lithuania have led
to particularly drastic changes in the Lithuanian vocab-
ulary. Over 700 new foreign roots were registered in
press in 1993-1997 [6]. Mostly these were words bor-
rowed from or through the English language. This was
caused by the rapid expansion of information technolo-
gies that started after the restoration of independence,
as well as by the emergence of new cultural, social and
economic options. The current Lithuanian corpus indi-
cates that better than 10,000 new words were added to
the vocabulary of the Lithuanian language over the pe-
riod between 1991 and 1996 alone. It is therefore likely

that these processes are currently progressing at an even

faster pace. Ever since 1990, the information space has
been flushed with pop culture in the form of television
series, shows, music, etc., mostly of American export.
Even though foreign films and television series or shows
come with translation into Lithuanian, such a cultural
shift has had significant influence on the Lithuanian lan-
guage and culture. The English language is seen as the
most important mediator on the global tangible and in-
tellectual market and hence its role in the economic, so-
cial and cultural life of Lithuania is growing as well, and
along with it is the motivation to learn this language and
use it in specialty studies, work and intellectual work.
Presently the English language is more acceptable and
prestigious to the younger generation as a lingua franca,
which connects both with cultural integration and stud-
ies, career opportunities, and so on. So far, there have
not been any sufficient studies, but it is probable that
most of the words and entire structures that have been
borrowed from the English language are used by young
people, and by those who belong to certain subcultures

in particular.

In Lithuania the English language affects the same ar-
eas of usage of the language as everywhere else. English
probably has the broadest use when it comes to address-
ing a young audience. For instance, 75% of movie trail-
ers are presented in English or in mixed languages. The
situation in other areas is better. For instance, Lithua-
nian television channels broadcast more than 60% of
commercials in Lithuanian. Mixed commercials usually

only feature English product names [6].

The development of scientific language is a major con-
cern. To attain international recognition and dissemi-
nation, some scientific fields publish very little of their
research results in the Lithuanian language in Lithua-
nia. The internationalism of science is greatly encour-
aged in spite of there being fears that this impoverishes
the scientific terminology of the Lithuanian language

and causes the Lithuanian language to be pushed out of
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specific areas of usage, leading to reduced motivation to
brush up the specialty language skills at the university
level.

When discussing the possible future development and
outlook of the Lithuanian language, it would be a
proper argument that the language anchoring itself
within the information society would be a modern and

functional tool of communication.

3.4 OFFICIAL LANGUAGE
PROTECTION IN LITHUANIA

The Lithuanian language enjoys the status of state lan-
guage, which is fixed in the Constitution of the Repub-
lic of Lithuania. The enforcement of this status, i. e., the
usage of the state language in public life, as well as its
protection and control and the liability for its violations,
is regulated by the Law on the State language (1995).
Its enforcement rests with the State Commission of the
Lithuanian Language, which files motions with regard
to legal regulation and deliberates matters of normalisa-
tion and the usage of the language.

State and municipal institutions, establishments, enter-
prises and organizations must conduct correspondence
with each other in the state language. Heads of com-
munications, transportation, health and social security,
police and law-enforcement services, trade and other es-
tablishments providing services to the population must
ensure that the population were provided with services

in the state language.

The Lithuanian language enjoys the status of state
language, which is fixed in the Constitution of the
Republic of Lithuania.

There are 34 national and local television channels
and 52 radio stations that broadcast in Lithuanian [7].

Audio-visual programmes and motion pictures publicly

shown in Lithuania must be translated into the state lan-
guage or shown with subtitles in Lithuanian. So, trans-
lation is a very relevant and important area considering
that translated books account for nearly a third of all
books that are published in Lithuanian (according to
2010 data, of the 2,962 books published in the Lithua-
nian language, 982 were translated books [8]). By the
way, the mass media of Lithuania (the press, television,
radio, etc.), all publishers of books and other publica-
tions must observe the norms of the correct Lithuanian
language. Compliance with the requirements for usage
and correctness of the state language is monitored by the
State Language Inspectorate.

The principal guidelines of the Lithuanian language pol-

icy are the following:

» The Lithuanian language is an instrument of com-
munication of the state and its people in every area
of social life and one of the critical characteristics of

the sovereignty and integrity of the state.

= The policy of the Lithuanian language must satisfy
the need for social, national and cultural unity of

the public, including Lithuanian nationals residing

abroad.

= The policy of the Lithuanian language must stand in
harmony with the European Union policy on lan-
guages that encourages the preservation of a linguis-
tic variety in multicultural Europe, which is seen as

one of the greatest values in Europe.

= The policy of the Lithuanian language must nurture
a conscious and creative attitude towards the usage
of the Lithuanian language as well as an understand-
ing of the value and distinction of the Lithuanian

language within the society.

» The dialects of the Lithuanian language are the
wealth of the Lithuanian language and culture and
therefore they should be protected and maintained

as such.
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= The policy of the state language must extend to sys-
tems of communication designed for people with

special needs.

= The expansion of the Lithuanian language prioritises
digital linguistic systems and resources available on
the Internet. The Lithuanian language should be de-
veloped as a constituent part of multilingual termi-
nologies and usage resources of the EU. Automated
translation to and from the Lithuanian language is
an important element of using the language in the

EU space.

The policy of the Lithuanian language must stand
in harmony with the European Union policy on
languages that encourages the preservation of a
linguistic variety in multicultural Europe, which is
seen as one of the greatest values in Europe.

The amount of political effort to protect and support
the Lithuanian language is also enough: the usage of the
state language and the protection of its status is regu-
lated by the Law on the State language (1995), the con-
trol of its usage and correctness is governed by the Law
on the State language Inspectorate (2001), and the ex-
pansion of terminological resources is the subject of the
Law on Term Bank (2003). Besides, as part of cultural
identity, the language is also covered by legislation on
protection of cultural and ethnic heritage.

After Lithuaniajoined the European Union, the Lithua-
nian language entered a new phase of development: its
newly acquired status of an official EU language ensured
that the Lithuanian language will be used and dissem-
inated across the multilingual space of the EU, devel-
opment of language resources required for the language
to function properly in the multilingual environment
picked up pace, and so on.

The usage and promotion of the Lithuanian language

has the support of governmental bodies and public or-

ganisations, like the State Lithuanian Language Com-
mission, the State Language Inspectorate, the Lithua-
nian Language Fellowship, etc. There are alot of govern-
ment supported programmes aimed at promoting lin-
guistic research and dissemination underway as well.
The Institute of the Lithuanian Language with its Lan-
guage Museum, which is open to the public, is one of the
important centres for research and the dissemination of
the Lithuanian language. Various aspects of the Lithua-
nian language are the subjects of different university re-
search programmes, ranging from traditional empiric re-
search to language technologies.

To top it off; efforts are being made to involve the pub-
lic, school students, and young people in particular,
into initiatives on the usage and dissemination of the
Lithuanian language. These initiatives are staged by gov-
ernmental bodies, educational establishments and busi-
nesses. Such initiatives include the National Dictation
and various competitions, like calligraphy contests, a
contest titled “I Create the Language” to replace for-
eign words with Lithuanian counterparts, and a contest
for usage of the correct Lithuanian language in infor-
mation technologies that goes under the title of “Clean
Language — Clear Head” and is aimed at encouraging
school students to use Lithuanian letters and the correct
Lithuanian language in the digital space. Furthermore,
there are annual contests to elect the most beautiful cor-

porate name, the most beautiful Lithuanian word, etc.

3.5 LANGUAGE IN EDUCATION

According to the Law on the State Language, the state
guarantees education of all degrees in Lithuanian, the
mother-tongue. The state final exam of the Lithuanian
language is the only obligatory exam in all schools of
secondary education that teach in Lithuanian. The very
same kind of examination will be taken by pupils in eth-
nic minority schools as well. The country has schools for

the children of ethnic minorities that teach in languages
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other than the state language, like Russian, Polish, Be-
larusian, or in mixed languages [9]. Furthermore, there
are schools that teach in English, German, French and
Hebraic.

Despite the apparently significant degree of attention to
the teaching of the Lithuanian language, achievements
in learning the language deteriorate across all educa-
tional concentres every year. According to a 2007 na-
tional survey, only 39% of eight-graders managed to at-

tain the general level of skill in the Lithuanian language
[9].
Achievements in mastering the Lithuanian language

are very scattered and, compared to the 2006 results,
An OECD PISA re-

search study has shown the average results of reading

are much worse as well [10].

skills among fifteen-year-old Lithuanian pupils to be
rather below the international average as well [11]. By
the way, there has been a significant decline in read-

The results of

primary education are somewhat better: as many as

ing skill achievements among boys.

99% of Lithuanian fourth-graders attained the thresh-
old level in the 2006 international reading skills sur-
vey PIRLS (Progress in International Reading Literacy
Study); however, only 5% made it to the top level com-

pared to the international average of 9% [12].

Quite a few pupils believe they have no aptitude for the
Lithuanian language: the results of the 2008 national
pupils’ achievement study are that 52% of tenth-graders
said they did not consider themselves apt at learning the
Lithuanian language and only one-half of all pupils said

they enjoyed their Lithuanian language classes [11].

However, the shifting attitude towards the teaching of
the Lithuanian language and literature is expected to
bring some break-through. The Strategy for Teaching
the Lithuanian Language in Comprehensive Schools
in 2010-2014 [13] was approved in 2010; the strat-
egy provides that the school must develop the kind of

Lithuanian identity that gives the 21st century human

being everything they need to grow free, confident, and
to think critically, creatively and responsibly. The strat-
egy perceives the Lithuanian language as a modern tool
of communication in the society that is and should be
used in all areas and settings of life. The mutation of
the language and its customisation to the needs of the
modern information society, as well as its openness and
ability to replenish itself, is considered to be the precon-

dition for its survival.

Lithuanian language must be perceived as
a modern tool of communication in society
that is and should be used in
all areas and environments of life.

A lot of attention is being paid to the teaching and dis-
semination of the Lithuanian language in Lithuania and
abroad. With the extent of migration growing, attempts
are being made to provide conditions for children who
are returning from abroad to learn the Lithuanian lan-
guage and to continue their studies in Lithuania, while
those who are leaving are free to choose between self-
or long-distance education [13]. However, there is a
consensus that without there being any modern long-
distance education systems a part of emigrant children
lose their ties with the Lithuanian language and culture.
There are efforts to expand the teaching of the Lithua-
nian language in ethnic minority schools, thus offering
speakers of other languages the possibility of integration
into the Lithuanian labour market, of obtaining infor-

mation and communicating in social space.

3.6 INTERNATIONAL ASPECTS

Although when asked about what puts Lithuanian on
the world map, a substantial part of the Lithuanians will
say, without much consideration, that it is basketball
(in fact, the Lithuanian names of famous Lithuanian

basketball players and coaches is a proper exercise in
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Lithuanian pronunciation and a chance to get to know
the Lithuanian language for basketball fans all over the
world), it is the Lithuanian language itself that is tradi-
tionally considered one of the core national values and
objects of presenting Lithuania to the world.

To this day, to some Lithuanians, their understanding of

their nationality is based on their linguistic identity.

The Lithuanian language, its dialects, and its
folklore, has been described and studied by
scholars from various countries with
the geography of such studies ranging
from the neighbouring countries to Japan,
Australia, and the United States.

Lithuania has been luring the famous artists Adam
Mickiewicz, Prosper Mérimée, Johann Wolfgang von
Goethe and others both with the archaic character of
its language and the traditions of pagan religions. The
pagan beliefs and customs that probably persevered in
Lithuania the longest in Europe have always greatly in-
terested mythologists and it is no accident that Marija
Gimbutas, one of Europe’s most prominent researchers
of prehistory originated from Lithuania; mythology fell
into the field of studies of Algirdas Julien Greimas, the

founder of the Parisian school of semiotics as well.

The tradition of studying the Lithuanian
language at major centres of Indo-European
studies lives to this day.

The Lithuanian language, its dialects, and its folklore,
has been described and studied by scholars from various
countries, the geography of such studies ranging from
the neighbouring countries to Japan, Australia, and the
United States. The tradition of studying the Lithuanian
language at major centres of Indo-European studies lives
to this day. Foreign universities have some 10 lituanis-

tic centres that currently offer independent curricula of

lituanistics and baltistics. On the global scale, there are
a total of over 30 lituanistics centres of varying sizes,
most of them clustered in Europe that study or teach the
Lithuanian and the Baltic languages and culture.

The Ministry of Education and Science supports and
promotes centres of lituanistics. The scholarship of Kaz-
imieras Buga is granted to foreigners who study the
Lithuanian language in foreign colleges and universities

cvery year.

3.7 LITHUANIAN ON THE
INTERNET

Figures for 2011 show that almost 64.1% of Lithuanian
people use the Internet in their home or workplace, and
the percentage of users amongst those 16-24 years of age
was even higher — 96.6% [14]. However, no accurate
figures are available as to which language these people
use to access the Internet. The IRT infrastructure is de-
veloped particularly well: Lithuania is leading by pene-
tration of light-diode broadband network (23%) in Eu-
rope, places first in the world in terms of mobile commu-
nications subscribers per population 100 and second by
the speed of the Internet connection; on top of that, the
country has the most dense network of wireless Internet

access points (875) in Europe [15].

Lithuania is leading by penetration of light-diode
broadband network in Europe, places first in the
world in terms of mobile communications
subscribers per population and second by the
speed of the Internet connection.

A total of 126,000 domains ending with ./t were regis-
tered in 2010. Of those some 1,400 are registered using
specific Lithuanian characters (¢, $ etc.). Most of them
display Lithuanian content. One can find websites of-
fering Lithuanian content in domains ending with .ex,

.org, .com as well.
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A total of 126,000 domains ending with .It were

registered in 2010. Of those some 1,400 are
registered using specific Lithuanian characters.

The abundance of public services available on the Inter-
net in the Lithuanian language is growing. The level
of transfer of the main public services to electronic me-
dia in Lithuania stood at 64% in 2005. The rate at
which business-driven services are being transferred on
to the Internet is even higher, their level standing at
76% in 2005 compared to 56% of public-driven ser-
vices [16]. Within the framework of implementing var-
ious national programmes, more public services will be
transferred to the web, expanding the volume of Lithua-
nian content on the Internet: digitalisingand dispersing
Lithuanian cultural heritage, creating conditions for the
people in Lithuania to use IRT with Lithuanian links.
Moreover, efforts are made to reduce digital isolation
and to make technologies user-friendly and easily acces-
sible for people with disabilities.

The popularity of news portals, the websites of Lithua-

nia’s main periodicals, some of the scientific magazines,

among other things, is increasing. Of all the major
projects on the dissemination of Lithuanian content,
the most noteworthy are the cultural heritage portal
www.epaveldas.It, which offers the resources of libraries,
museums and other heritage institutions in a virtual
space, the teaching resource portal www.emokykla.lt,
www.emokymas.lt, etc. There are plans to develop a por-
tal that would host easily accessible linguistic resources
and technologies designed under the programme of the
Lithuanian Language in the Information Society, which

has been launched recently.

Within the framework of implementing various
national programmes, more public services will
be transferred to the web, expanding the volume
of Lithuanian content on the Internet.

The next chapter gives an introduction to language tech-
nology and its core application areas, together with an
evaluation of current language technology support for

Lithuanian.
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LANGUAGE TECHNOLOGY SUPPORT
FOR LITHUANIAN

Language technology is used to develop software sys- = computer-assisted language learning

tems designed to handle human language and is there- ;6o rmation retrieval

fore often called “human language technology”. Human ) ) )
= information extraction

language comes in spoken and written forms. While

. : = text summarisation
speech is the oldest and, in terms of human evolu-

tion, the most natural form of language communica-  ® question answering
tion, complex information and most human knowledge o speech recognition

is stored and transmitted through the written word. .
= speech synthesis

Speech and text technologies process or produce these

different forms of language, using dictionaries, rules . .
EUage 8 ’ Language technology is an established area of research

of grammar, and semantics. This means that language . . . }
with an extensive set of introductory literature. Those

technology (LT) links language to various forms of interested in finding out more about it should see the

knowledge, independently of the media (speech or text) following references: [17, 18, 19,20, 21]
in which it is expressed. Figure 1 illustrates the LT land- Before discussing the above application areas, we will

scape. briefly describe the architecture of a typical LT system.

When we communicate, we combine language with

other modes of communication and information media

— for example speaking can involve gestures and facial 4 | APPLICATION
expressions. Digital texts link to pictures and sounds.
ARCHITECTURES

form. In other words, speech and text technologies over-  Software applications for language processing typically

Movies may contain language in spoken and written

lap and interact with other multimodal communication  consist of several components that mirror different as-
and multimedia technologies. pects of language. While such applications tend to be
In this section, we will discuss the main application  very complex, figure 2 shows a highly simplified archi-
areas of language technology, i.e., language checking,  tecture ofatypical text processing system. The first three
web search, speech interaction, and machine transla-  modules handle the structure and meaning of the text

tion. These applications and basic technologies include: input:

= spelling correction 1. Pre-processing: cleans the data, analyses or removes

= authoring support formatting, detects the input languages, and so on.
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2. Grammatical analysis: finds the verb, its objects,
modifiers and other sentence elements; detects the

sentence structure.

3. Semantic analysis: performs disambiguation (i.e.,
computes the appropriate meaning of words in a
given context); resolves anaphora (i e., which pro-
nouns refer to which nouns in the sentence); rep-
resents the meaning of the sentence in a machine-

readable way.

After analysing the text, task-specific modules can per-
form other operations, such as automatic summarisa-

tion and database look-ups.

In the remainder of this section, we will firstly introduce
the core application areas for language technology, and
will follow this with a brief overview of the state of LT
research and education today, and a description of past
and present research programmes. Finally, we present
an expert estimate of core LT tools and resources for
Lithuanian in terms of various dimensions such as avail-
ability, maturity and quality. The general situation of
LT for the Lithuanian language is summarised in fig-
ure 7 (p. 70) at the end of this chapter. This table lists
all tools and resources that are boldfaced in the text. LT
support for Lithuanian is also compared to other lan-

guages that are part of this series.

4.2 CORE APPLICATION AREAS

In this section, we focus on the most important LT tools
and resources, and provide an overview of LT activities

in Lithuania.

4.2.1 Language Checking

Anyone who has used a word processor such as Mi-
crosoft Word knows that it has a spell checker that high-
lights spelling errors and proposes corrections. The
first spelling correction programs compared a list of ex-
tracted words against a dictionary of correctly spelled
words. Today these programs are far more sophisticated.
Using language-dependent algorithms for grammatical
analysis, they detect errors related to morphology (e. g.,
plural formation) as well as syntax-related errors, such
as a missing verb or a conflict of verb-subject agreement
(e.g., she *write a letter). However, most spell checkers

will not find any errors in the following text [22]:

I have a spelling checker,
It came with my PC.
It plane lee marks four my revue

Miss steaks aye can knot sea.

This type of analysis either needs to draw on language-
specific grammars laboriously coded into the software

by experts, or on a statistical language model. In this
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case, a model calculates the probability of a particular
word as it occurs in a specific position (e. g., between
the words that precede and follow it). For example: en-
dlische Buch is a much more probable word sequence
than Englisch Buch. A statistical language model can be
automatically created by using a large amount of (cor-
rect) language data, a text corpus. Most of these two
approaches have been developed around data from En-
glish. Neither approach can transfer easily to Lithua-
nian because the language has a flexible word order and
a richer inflection system (ever since 2002, scientists at
Vytautas Magnus University have worked consistently
with the statistical model of the Lithuanian language,
which has its tools available for download [23]).

Language checking is not limited to word processors;
it is also used in “authoring support systems’, i. e., soft-
ware environments in which manuals and other types
of technical documentation for complex IT, healthcare,
engineering and other products, are written. To off-

S€t customer complaints about incorrect use and dam—

age claims resulting from poorly understood instruc-
tions, companies are increasingly focusing on the qual-
ity of technical documentation while targeting the in-
ternational market (via translation or localisation) at
the same time. Advances in natural language process-
ing have led to the development of authoring support
software, which helps the writer of technical documen-
tation to use vocabulary and sentence structures that are
consistent with industry rules and (corporate) terminol-

ogy restrictions.

Language checking is not limited to
word processors but also applies to
authoring support systems.

Only a few Lithuanian companies offer products in
this area. In 1992-1994, Fotonija, UAB developed a
spellchecking program Juodos Avys, which has been sub-
jected to ongoing upgrades. Automated spellchecking

is based on an algorithm that helps avoiding sponta-

Statistical Language Models

Spelling Check

[ Grammar Check ]

3: Language checking (statistical; rule-based)
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neous correction of a name or title for something else.
Erroneous words are recognised and their correct ver-
sions are prompted. The program also prompts to cor-
rect missing specific Lithuanian characters like §, 2, 7, é.
The spellchecker has an integrated hyphenation tool for
Lithuanian syllables.

In 2001, a spelling checker for Lithuanian was devel-
oped by Tilde I'T, UAB. Tilde IT is continuously im-
proving its spelling checker and is developing a new
grammar checker that will analyse the sentence struc-
ture, identify missing and unnecessary commas or other
punctuation marks, and check the syntax and lexical er-
rors. The grammar checker will operate not only in Mi-
crosoft Office, but also in Open Office and on the In-
ternet. It will be easily installable in other programs
that use language items (e. g., enterprise resource man-
agement system, e. business solutions, etc.). Users will
be able to try out the new grammar checker in 2012.
Beside spell checkers and authoring support, language
checking is also important in the field of computer as-
sisted language learning. Language checking applica-
tions also automatically correct search engine queries, as

found in Google’s Did you mean... prompts.

4.2.2 Web Search

Searching the web, intranets or digital libraries is proba-
bly the most widely used yet largely underdeveloped lan-
guage technology application today. The Google search
engine, which was launched in 1998, now handles about
80% of all search queries [24]. Since 2004, the verb
googeln has even had an entry in the Duden dictionary.
The Google search interface and results page display has
not significantly changed since the first version. How-
ever, in the current version, Google offers spelling cor-
rection for misspelled words and incorporates basic se-
mantic search capabilities that can improve search ac-
curacy by analysing the meaning of terms in a search

query context [25]. The Google success story shows

that a large volume of data and efhicient indexing tech-
niques can deliver satisfactory results using a statistical
approach to language processing.

For more sophisticated information requests, it is essen-
tial to integrate deeper linguistic knowledge to facilitate
text interpretation. Experiments using lexical resources
such as machine-readable thesauri or ontological lan-
guage resources (e.g., WordNet for English or Ger-
maNet for German) have demonstrated improvements
in finding pages using synonyms of the original search
terms, such as Atomkraft [atomic energy], Kernenergie
[atomic power] and Nuklearenergie [nuclear energy], or

even more loosely related terms.

The next generation of search engines will have
to integrate much more sophisticated language
technology.

The next generation of search engines will have to inte-
grate much more sophisticated language technology, es-
pecially to deal with search queries consisting of a ques-
tion or other sentence type rather than a list of key-
words. For the query, Give me a list of all companies that
were taken over by other companies in the last five years,
a syntactic as well as semantic analysis is required. The
system also needs to provide an index to quickly retrieve
relevant documents. A satisfactory answer will require
syntactic parsing to analyse the grammatical structure
of the sentence and determine that the user wants com-
panies that have been acquired, rather than companies
that have acquired other companies. For the expression
last five years, the system needs to determine the relevant
range of years, taking into account the present year. The
query then needs to be matched against a huge amount
of unstructured data to find the pieces of information
that are relevant to the user’s request. This process is
called information retrieval, and involves searching and
ranking relevant documents. To generate a list of com-

panies, the system also needs to recognise a particular
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name, using a process called named entity recognition.

A more demanding challenge is matching a query in
one language with documents in another language.
Cross-lingual information retrieval involves automati-
cally translating the query into all possible source lan-
guages and then translating the results back into the

user’s target language.

Now that data can be found in non-textual formats, in-
creasingly often there is a need for services that deliver
multimedia information retrieval by searching images,
audio files and video data. In the case of audio and
video files, a speech recognition module must convert
the speech content into text (or into a phonetic rep-
resentation) that can then be matched against a user
query.

In terms of the Lithuanian language, such technology
is only in its early stage of development. Research and
projects related to this area are conducted by Vytau-
tas Magnus University (project Semantic Engine for In-

formation Management is supported by EU Structural

Funds within the programme of economic growth ac-
tivities), the Institute of Mathematics and Informat-
ics of the University of Vilnius, Kaunas University of
Technology. Several IT companies, such as Sintagma,
UAB that has designed the document handling system
Avilys are taking their first steps in the field of designing
ontologies, knowledge and document handling. Tilde
IT, UAB has been developing semantic system projects
since 2008 and is currently involved in the linguistic se-
mantic network project SemTi as well as the interna-
tional project SOLIM (Spatial Ontology Language for
Multimedia Information Modeling). Implementation of
ontologies for some areas, like in library science is only

now gaining speed.

So far, any efforts in this area have been fragmented and
any greater breakthrough is expected from the 2009-
2013 programme of the Lithuanian Language in In-
formation Society as initiated by the government of
the Republic of Lithuania, which programme envis-
ages the development of tools designed to accommodate

the providing of the syntactic/semantic analysis service,
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analysing Lithuanian website content, using it as a filter

in searches, etc.

4.2.3 Speech Interaction

Speech interaction is one of many application areas that
depend on speech technology, i. e., technologies for pro-
cessing spoken language. Speech interaction technol-
ogy is used to create interfaces that enable users to in-
teract in spoken language instead of using a graphical
display, keyboard and mouse. Today, these voice user
interfaces (VUI) are used for partially or fully auto-
mated telephone services provided by companies to cus-
tomers, employees or partners. Business domains that
rely heavily on VUIs include banking, supply chain,
public transportation, and telecommunications. Other
uses of speech interaction technology include interfaces
with car navigation systems and the use of spoken lan-
guage as an alternative to the graphical or touchscreen
interfaces in smartphones.

Speech interaction technology comprises four tech-

nologies:

1. Automatic speech recognition (ASR) determines
which words are actually spoken in a given sequence

of sounds uttered by a user.

2. Natural language understanding analyses the syntac-
tic structure of a user’s utterance and interprets it ac-
cording to the system in question.

3. Dialogue management determines which action to

take given the user input and system functionality.

4. Speech synthesis (text-to-speech or TTS) trans-

forms the system’s reply into sounds for the user.

One of the major challenges for ASR systems is to ac-
curately recognise the words a user utters. This means
restricting the range of possible user utterances to a
limited set of keywords, or manually creating language
models that cover a large range of natural language ut-

terances. Using machine learning techniques, language

models can also be generated automatically from speech
corpora, i. ¢, large collections of speech audio files and
text transcriptions. Restricting utterances usually forces
people to use the voice user interface in a rigid way and
can damage user acceptance; but the creation, tuning
and maintenance of rich language models will signifi-
cantly increase costs. VUIs that employ language mod-
els and initially allow a user to express their intent more
flexibly — prompted by a How may I help you? greet-
ing — tend to be automated and are better received by

uscrs.

Speech interaction is the basis for interfaces that
allow a user to interact with spoken language.

Companies tend to use utterances pre-recorded by pro-
fessional speakers for generating the output of the voice
user interface. For static utterances where the word-
ing does not depend on particular contexts of use or
personal user data, this can deliver a rich user experi-
ence. But more dynamic content in an utterance may
suffer from unnatural intonation because different parts
of audio files have simply been strung together. Through
optimisation, today’s TTS systems are getting better at
producing natural-sounding dynamic utterances.
Interfaces in speech interaction have been considerably
standardised during the last decade in terms of their var-
ious technological components. There has also been
strong market consolidation in speech recognition and
speech synthesis. The national markets in the G20 coun-
tries (economically resilient countries with high popu-
lations) have been dominated by just five global play-
ers, with Nuance (USA) and Loquendo (Italy) being the
most prominent players in Europe. In 2011, Nuance an-
nounced the acquisition of Loquendo, which represents
a further step in market consolidation.

Research into speech technology in Lithuania has been

carried out at Kaunas University of Technology since
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1980, with the Institute of Mathematics and Informat-
ics of the University of Vilnius working in this field
for many years as well; research in this area has been

launched at Vytautas Magnus University too.

In the Speech Research Laboratory (Kaunas University
of Technology), ASR research was first started in 1980.
The Laboratory has developed a corpus of commands
and digital sequences. Lithuanian computer dialogs are
being developed and a Lithuanian speech corpus, LT-
DIGITS, has been compiled and is now undergoing
improvements. It contains continuous digit sequences
and Lithuanian computer control words. Characteris-
tics of Lithuanian speech are being researched at the In-
stitute of Mathematics and Informatics of the Univer-
sity of Vilnius, which has compiled a corpus of broad-
cast news called LRNO. A universal corpus of spoken
Lithuanian has been compiled by Vytautas Magnus Uni-
versity, which also compiles corpora of a smaller ex-
tent, like those designed to study the language, such
as SACODEYL, a corpus of spoken teenager language,
etc., and research automated segmentation of spoken
Lithuanian; development of automated transcription of

spoken Lithuanian language is underway as well.

Even though speech recognition research continues
with the aim of improving the quality of this service,
ASR software already has found successful application
in law enforcement, telephony, education, transport,

the Internet, etc.

Investigations in the text-to-speech synthesis and its ap-
plication for the blind and partially sighted were car-
ried out at Vilnius University. The most important
components of the Lithuanian text-to-speech synthe-
siser Aistis are: a) the automatic division of Lithuanian
words into syllables; b) the automatic stressing of words
in a Lithuanian text; ¢) the automatic transcription of
Lithuanian text; d) a phonetic units base; ¢) Lithuanian
text-to-speech synthesis quality evaluation. It is easily
accessible and developed with a focus on applications
for user groups with specific demands, such as physi-
cally handicapped people and the elderly. The synthe-
siser MBROLA is easily accessible on the Internet and
runs on a base of phonetic units developed at the Vilnius

University by Aleksas Girdenis and Pijus Kasparaitis.

The components of Aistis were used in the development
of the Lithuanian language synthesiser WinTalker Voice
with two voices, Gintaras and Aistis2, which was pro-
duced by the Czech company Rosasoft on order from
the Lithuanian Association of the Blind and Partially
Sighted (there are a total of some 7,000 people with spe-
cial needs in Lithuania and as of March 1, 2010 there
were 258 blind persons using computers across Lithua-
nia). Another free TTS synthesiser has been developed
by Etalinkas, UAB. The synthesiser runs under Win-
dows and Linux OS.

For the purposes of speech recognition, Vytautas Mag-

nus University has developed corpus-based statistical
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models of the Lithuanian language, a prototype of a
continuous speech recognition tool that encompasses
more than 1 million word forms, an automated accen-
tuation programme with unambiguous homographs,
which is available on the Internet, and models of dura-
tions of the Lithuanian language sounds.

Looking ahead, there will be significant changes, due to
the spread of smartphones as a new platform for man-
aging customer relationships, in addition to fixed tele-
phones, the Internet and e-mail. This will also affect
how speech interaction technology is used. In the long
term, there will be fewer telephone-based VUIs, and
spoken language apps will play a far more central role
as a user-friendly input for smartphones. This will be
largely driven by stepwise improvements in the accu-
racy of speaker-independent speech recognition via the
speech dictation services already offered as centralised

services to smartphone uscers.

4.2.4 Machine Translation

The idea of using digital computers to translate natural
languages can be traced back to 1946 and was followed
by substantial funding for research during the 1950s and
again in the 1980s. Yet machine translation (MT) still
cannot deliver on its initial promise of providing across-

the-board automated translation.

At its basic level, Machine Translation simply
substitutes words in one natural language with
words in another language.

The most basic approach to machine translation is the
automatic replacement of the words in a text written
in one natural language with the equivalent words of
another language. This can be useful in subject do-
mains that have a very restricted, formulaic language
such as weather reports. However, in order to produce a

good translation of less restricted texts, larger text units

(phrases, sentences, or even whole passages) need to be
matched to their closest counterparts in the target lan-
guage. The major difficulty is that human language is
ambiguous. Ambiguity creates challenges on multiple
levels, such as word sense disambiguation at the lexical
level (a jagnar is a brand of car or an animal) or the as-

signment of case on the syntactic level, for example:

» T was happy to read a book.

» AS buvau laimingas:

1. perskaites knygg.
2. skaitydamas knygg.
3. galédamas perskaityti knygg.

One way to build an MT system is to use linguis-
tic rules. For translations between closely related lan-
guages, a translation using direct substitution may be
feasible in cases such as the above example. However,
rule-based (or linguistic knowledge-driven) systems of-
ten analyse the input text and create an intermediary
symbolic representation from which the target language
text can be generated. The success of these methods is
highly dependent on the availability of extensive lex-
icons with morphological, syntactic, and semantic in-
formation, and large sets of grammar rules carefully de-
signed by skilled linguists. This is a very long and there-
fore costly process.

In the late 1980s, when computational power increased
and became cheaper, interest in statistical models for
machine translation began to grow. Statistical models
are derived from analysing bilingual text corpora, paral-
lel corpora, such as the Europatl parallel corpus, which
contains the proceedings of the European Parliament in
21 European languages. Given enough data, statistical
MT works well enough to derive an approximate mean-
ing of a foreign language text by processing parallel ver-
sions and finding plausible patterns of words. Unlike
knowledge-driven systems, however, statistical (or data-

driven) MT systems often generate ungrammatical out-
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put. Data-driven MT is advantageous because less hu-
man effort is required, and it can also cover special par-
ticularities of the language (e. g., idiomatic expressions)
that are often ignored in knowledge-driven systems.

The strengths and weaknesses of knowledge-driven and
data-driven machine translation tend to be complemen-
tary, so that nowadays researchers focus on hybrid ap-
proaches that combine both methodologies. One such
approach uses both knowledge-driven and data-driven
systems, together with a selection module that decides
on the best output for each sentence. However, results
for sentences longer than, say, 12 words, will often be
far from perfect. A more effective solution is to com-
bine the best parts of each sentence from multiple out-
puts; this can be fairly complex, as corresponding parts
of multiple alternatives are not always obvious and need

to be aligned.

Machine Translation is particularly challenging
for the Lithuanian language.

Machine translation is particularly challenging for the
Lithuanian language. Free word order and verb con-
structions pose problems for analysis, and inflection is a
challenge for generating words with proper gender and
case markings.

With languages that have a smaller user base, such as

the Baltic languages MT research tools, as well as lan-

guage technologies in general, are less developed. There
have been several activities related to M T in Lithuania.
There are three translation tools currently available on
the web: WIFTA project [26], Google translator and
Vertimo Vedlys [27]. The first system was developed in
2008 in cooperation with the Russian company ProMT
and is based on rule-based technology. It performs MT
that takes into account the morphological, syntactic and
semantic properties of texts. This project was finished
successfully. The English-Lithuanian MT system has
been in operation at http://vertimas.vdu.lt since 2008.
It generates 127 million hits and attracts approximately
1 million unique users yearly. Registered users have ac-

cess to computer and business thesauruses.

The Corpus of the Modern Lithuanian, which has been
compiled at Vytautas Magnus University and contains
ap. 140 million words, is open to the public over the
Internet [28]. Furthermore, a parallel corpus of the
Lithuanian language and other languages (English, Ger-
man, Czech) is being compiled, other special corpora
have been developed as well (for instance, the University
of Vilnius has compiled a Corpus of Academic Lithua-
nian CorALit [29]). However, the current corpus of the
Lithuanian language cannot accommodate the needs of
the development of modern technologies (like search
for information, automated translation and other sys-
tems) of the Lithuanian language. The existing and fu-

ture corpora require software customised to the Lithua-
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nian language that would allow making better use of the
available language resources and the digital descriptions
that they produce. One of the prerequisites for clas-
sical SMT systems is the availability of a large parallel
corpus which computer then uses in the training pro-
cess. The lack of a large parallel corpus is the main rea-
son why experiments with SMT in the Baltic countries
have only started recently. The Google MT software
uses the SMT approach and provides MT for about 30

languages, including the Lithuanian language.

Vertimo Vedlys is an experimental machine translation
tool developed by the Institute of the Lithuanian Lan-
guage in association with Tilde IT, UAB. The trial ver-
sion provides translation from Lithuanian to English.
The automated translation tool analyses the structure
of sentences and automatically prompts a translation
of a sentence, its part or individual words. It is based
on SMT and uses Giza ++ and Moses engines. Tilde
IT is developing a Lithuanian-English machine transla-
tion system by integrating statistical and rule-based MT
methods as well as by applying an innovative processing
of multiword expressions. The accuracy of translation is
30%. The system is constantly improved. Tilde IT’s MT
tool has been used not only for full text translation but

also in cross-lingual search applications.

There is still a huge potential for improving the qual-
ity of MT systems. The challenges involve adapting lan-
guage resources to a given subject domain or user area,
and integrating the technology into workflows that al-
ready have term bases and translation memories. An-
other problem is that most of the current systems are
English-centred and only support a few languages that
can be translated to Lithuanian and vice — versa. This
leads to friction in the translation workflow and forces
MT users to learn different lexicon coding tools for dif-

ferent systems.

Evaluation campaigns help to compare the quality of

MT systems, the different approaches and the status

of the systems for different language pairs. Figure 7
(p-28), which was prepared during the EC Euromatrix+
project, shows the pair-wise performances obtained for
22 of the 23 official EU languages (Irish was not com-
pared). The results are ranked according to a BLEU
score, which indicates higher scores for better transla-
tions [30]. A human translator would normally achieve
a score of around 80 points.

The best results highlighted (in green and blue) were
achieved by languages that benefit from a considerable
research effort in coordinated programmes and the ex-
istence of many parallel corpora (e. g., English, French,
Dutch, Spanish and German). The languages with
poorer results are shown in red. These languages either
lack such development efforts or are structurally very
different from other languages (e. g., Hungarian, Mal-

tese and Finnish).

4.3 OTHER APPLICATION AREAS

Building language technology applications involves a
range of subtasks that do not always surface at the level
of interaction with the user, but they provide significant
service functionalities “behind the scenes” of the system
in question. They all form important research issues
that have now evolved into individual sub-disciplines of
computational linguistics.

Question answering, for example, is an active area of re-
search for which annotated corpora have been built and
scientific competitions have been initiated. The con-
cept of question answering goes beyond keyword-based
searches (in which the search engine responds by de-
livering a collection of potentially relevant documents)
and enables users to ask a concrete question to which the

system provides a single answer. For example:

Question: How old was Neil Armstrong when he
stepped on the moon?

Answer: 38.

66



While question answering is obviously related to the
core area of web search, it is nowadays an umbrella term
for such research issues as which different types of ques-
tions exist, and how they should be handled; how a set
of documents that potentially contain the answer can be
analysed and compared (do they provide conflicting an-
swers?); and how specific information (the answer) can
be reliably extracted from a document without ignoring

the context.

Language technology applications often provide
significant service functionalities behind the
scenes of larger software systems.

Question answering is in turn related to information ex-
traction (IE), an area that was extremely popular and in-
fluential when computational linguistics took a statis-
tical turn in the early 1990s. IE aims to identify spe-
cific pieces of information in specific classes of docu-
ments, such as the key players in company takeovers as
reported in newspaper stories. Another common sce-
nario that has been studied is reports on terrorist in-
cidents. The task here consists of mapping appropri-
ate parts of the text to a template that specifies the per-
petrator, target, time, location and results of the in-
cident. Domain-specific template-filling is the central
characteristic of IE, which makes it another example
of a “behind the scenes” technology that forms a well-
demarcated research area, which in practice needs to be
embedded into a suitable application environment.

Text summarisation and text generation are two bor-
derline areas that can act cither as standalone applica-
tions or play a supporting role. Summarisation attempts
to give the essentials of a long text in a short form, and
is one of the features available in Microsoft Word. It
mostly uses a statistical approach to identify the “im-
portant” words in a text (i. ., words that occur very fre-

quently in the text in question but less frequently in gen-

eral language use) and determine which sentences con-
tain the most of these “important” words. These sen-
tences are then extracted and put together to create a
summary. In this very common commercial scenario,
summarisation is simply a form of sentence extraction,
and the text is reduced to a subset of its sentences. An
alternative approach, for which some research has been
carried out, is to generate brand new sentences that do

not exist in the source text.

This requires a deeper understanding of the text, which
means that so far this approach is far less robust. On the
whole, a text generator is rarely used as a stand-alone ap-
plication but is embedded into a larger software environ-
ment, such as a clinical information system that collects,
stores and processes patient data. Creating reports is just

one of many applications for text summarisation.

For Lithuanian, the situation in all these research ar-
eas is much less developed than it is with the English
language: some experiments have been performed on
Lithuanian text summarization, automatic identifica-
tion of educational and scientific terminology (in Vy-

tautas Magnus University), etc.

Lithuanian has been included in the international
projects that the Latvia-based CIA Tilde carries out.
Prototypes of Lithuanian information retrieval engines
were developed as part of FP5 project CLARITY: A
proposal for cross-language information retrieval and
organisation of text and audio documents. The CLAR-
ITY cross—language information retrieval system was
developed for the following language pairs: English-
Latvian, Latvian—English, German-Latvian, Latvian-
German, Russian-Latvian, Latvian-Russian, Lithua-
nian English, English-Lithuanian, German-Lithuanian,
Lithuanian-German, Lithuanian-Russian and Russian
German. With respect to the Baltic languages, the re-
sults for document retrieval using direct query transla-
tion indicate that the average precision can reach a level

of more than 70% compared to monolingual retrieval.
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4.4 EDUCATIONAL
PROGRAMMES

Language technology is a very interdisciplinary field
that involves the combined expertise of linguists, com-
puter scientists, mathematicians, philosophers, psy-
cholinguists, and neuroscientists among others. As a re-
sult, it has not acquired a clear, independent existence in
the Lithuanian faculty system. Some universities have
established separate centres, e. g., Centre for Computa-
tional Linguistics (CL) in Vytautas Magnus University,
or laboratories, e. g., the Speech Research Laboratory
in Kaunas University of Technology. Currently, there
is only one curriculum for bachelor studies of Com-
putational Linguistics in the Faculty of Humanities in
Kaunas University of Technologies. The program was
launched in 2003, and had had 73 graduates by 2010.
The steadily rising demand of qualified personnel spe-
cialised in the field of language technology cannot be

met by the comparably low number of graduates.

In Vilnius University and Vytautas Magnus University
some CL- and LT-related courses are taught as part of
other studies. As of 2011, the Kaunas Humanities Fac-
ulty of the University of Vilnius offers master courses
of audiovisual translation. Vytautas Magnus University
has had a master programme of digital linguistics since
2006 (accredited until 2015). As yet, no university of-
fers consistent studies of every level, and therefore the
field of linguistic technologies employs scientists who

have completed linguistic or informatics studies (some

of them both).

A scientific research base is being developed and re-
sources compiled at the Institute of Mathematics and In-
formatics and the Institute of the Lithuanian Language;
the latter establishment founded a Digital Language Re-

sources Laboratory in 2010.

4.5 NATIONAL PROJECTS AND
INITIATIVES

A higher degree of expansion of the information soci-
ety, a lively interest in language technologies, and the
development of resources in Lithuania only started a few
decades ago. Since the Lithuanian language has a rather
limited number of users, the commercial market for lan-
guage technologies is not very big and besides, Lithua-
nia has no such modern technological giants as BMW
or NOKIA, and there are merely a few commercial busi-
nesses operating on the LT field.

Most of the initiative and commitment with regard to
the functioning of the Lithuanian language within the
information society and LT development originates on
the national level. The year 2000 saw the launch of the
first national programme of the Lithuanian Language in
the Information Society for the period of 2000-2006.
The programme was coordinated by the State Commis-
sion of the Lithuanian Language and dealt with locali-
sation, resource and tool creation, documentation and

some other activities:

= ASR expansion, involving research of the traits of
the Lithuanian speech, development of a proto-
type recognition tool for separate spoken words,
improvement of the spoken corpus of Lithuanian
broadcast news LRNO, studies of Lithuanian com-
puterised voice dialogs, improvement of the quality
of TTS synthesis, development of pilot samples of
applications of Lithuanian speech technologies, au-
tomated segmentation of the Lithuanian spoken lan-
guage and development of automated transcription
of the Lithuanian speech.

= Standardisation of the Lithuanian language subjects
in IT (e. g., development of the computer font Pale-
monas, localisation, etc).

» Translation and development of the necessary re-

sources and tools, involving the development of a
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computerised system for literal translation of spe-
cialised texts, development of a parallel corpus of
the Lithuanian and the Czech languages, as later up-
dated, development of a tool of morphological anal-

ysis and generation.

» Work has been started in the field of syntactic and se-

mantic analysis of texts in the Lithuanian language.

The Information Society Development Committee un-
der the Ministry of Transport and Communications is
responsible for the second phase of the program of the
Lithuanian Language in the Information Society 2009-
2013. The programme provides for the creation of an
Internet portal with free access to all the available lan-
guage resources and technologies, augmentation of the
existingand newly created linguistic resources, improve-
ment of the ASR and TTS technologies, new MT tools,
improvement and development of semantic and syntac-
tic analysis and search tools.

Research any resource generation in this area is pro-
moted as well. The Research Council of Lithuania has
launched the first national program ”State and Nation:
Heritage and Identity” that encompasses digitalization
of intangible heritage (this program saw the implemen-
tation of the project called "Development of a Lituanis-
tic Digital Resource Metadata System and its Compati-
bility with CLARIN”). Recently, the Research Council
of Lithuania also finances the programme for the Devel-
opment of National Lituanistics 2009-2015, aimed at
developing and promoting lituanistic research, helping
meet the priority of lituanistic research, strengthening
the input of lituanistic research data into the overall ex-
pansion of nation-wide humanistic, providing a scien-
tific base for nurturing national self-consciousness and
protecting lituanistic heritage. Companies doing busi-
ness on the field of language technology are few and in-
clude Tilde IT, Fotonija, Microsoft Lietuva, CID Baltic,
Synergium, Sintagma, TokenMill, HLTech. Tilde IT,

UAB is the clear leader in the area of language tech-

nology, with 12 years of experience of operating on the
Lithuanian market. The company is giving a lot of at-
tention to software localisation, translations of techni-
cal documentation, development of software to support
the Lithuanian language. Tilde IT is one of the largest
providers of localisation services in Lithuania. The com-
pany works together with international localisation and

translation companies on a continuous basis.

At this time, Tilde I'T is engaged in improving the qual-
ity of machine translation and the development and up-
grade of spellchecking systems. The company initiates
research and technological development projects aimed
at developing prototype software in cooperation with
the Institute of the Lithuanian Language and the Insti-
tute of Mathematics of Informatics, as well as the Philo-

logical Faculty of the University of Vilnius.

Tilde I'T has been conducting semantic system projects
since 2008. Since Tilde IT is involved in providing ma-
chine translation technologies for the European market,
the new technology will be used as an addition to the
set of techniques that improve machine translation re-
sults. Tilde IT aims to create a database of links be-
tween Lithuanian words, also known as a linguistic se-
mantic database. A Lithuanian semantic web would
greatly help marketing professionals because it would
help to predict public reaction to the proposed prod-
uct promotions, packaging or name. Therefore, such a
thinking map can be used to create new products and
the generation of new or original ideas. One word can
have more than 15 synonyms, although ordinarily peo-
ple only know just 5 to 6 of them. A detailed semantic
web will help save the Lithuanian language’s synonymic

diversity.

Tilde IT has joined SOLIM (Spatial Ontology Lan-
guage for Multimedia Information Modelling) project
of the Eurostars program. The project is aimed to im-
prove context aware information analysis to venture be-

yond a static world, by adding the concepts of space and
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7. State of language technology support for Lithuanian

change. The goal of the project is to extend the Web On-
tology Language OWL to support effective storage and
reasoning on spatial information, and to demonstrate
the power of such extension for automatic processing of
textual and graphical information in real proof of con-

cept applications.

As of 1991, Fotonija, UAB has been integrating
Lithuanian into computers by developing and upgrad-
ing drivers (WinLika, Lika), designing a Lithuanian
font dubbed Aistika, the text management application
Mainukai, the document converter, the text creation,
editing and proofing application, and the spellchecker
Juodos Avys. An important area of Fotonija’s business is
the development of monolingual and multilingual dic-
tionaries, which include the international dictionary -
terleksis, TZZ., the English-Lithuanian dictionary Azn-

glonas, and its French counterpart, Frankonas.

There are other companies engaging in localisation, on-
tology development and other LT projects as well, in-
cluding Microsoft Lietuva, CID Baltic, Synergium, Sin-
tagma, TokenMill, HLTech,and so on.

As we have seen, previous programmes have led to the
development of a number of LT tools and resources
for the Lithuanian language. In the following section,
the current state of LT support for Lithuanian is sum-

marised.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 7 provides a rating for language technology sup-
port for the Lithuanian language. This rating of existing
tools and resources was generated by leading experts in

the field who provided estimates based on a scale from
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0 (very low) to 6 (very high) using seven criteria. The
key results for Lithuanian language technology can be

summed up as follows:

= Research has successfully led to the design of
medium-quality software for basic text analysis, such
as tools for morphological analysis and syntactic
parsing. But advanced technologies that require
deep linguistic processing and semantic knowledge

are still in their infancy.

» The more linguistic and semantic knowledge a tool
takes into account, the more gaps exist (see, e. g., in-
formation retrieval, text semantics, etc.), and more

efforts for supporting deep linguistic processing are

needed.

= While some specific corpora of comparably good
quality exist, they are not fully developed, some of
them are available only via specialised, individual ac-
cess tools, or even inaccessible. A very large syntac-

tically annotated corpus is not available.

= Many of these tools, resources and data formats do
not meet industry standards and cannot be sustained
effectively. A concerted programme is required to

standardise data formats and APIs.

» There is a lack of parallel corpora for machine trans-
lation.  Translation from Lithuanian to English
works best because this language pair has the most

data available.

= There is a huge gap in multimedia data.

In a number of specific areas of Lithuanian language
research, we have software with limited functionality
available today. Advanced tools, like treebanks, lex-
ical semantic knowledge base or taxonomies of con-
cepts, such as WordNet are yet to be designed for the
Lithuanian language. Even though automated transla-
tion tools have recently been developed, the most ad-
vanced resources, or general applications, are only enter-

ing the phase of development [32]. Obviously, further

research will probably fill in the gap of detailed semantic
analysis of texts and see to it that the missing resources,
such as parallel texts for machine translation, WordNet,

etc. are compiled.

4.7 CROSS-LANGUAGE
COMPARISON

The current state of LT support varies considerably from
one language community to another. In order to com-
pare the situation between languages, this section will
present an evaluation based on two sample applica-
tion areas (machine translation and speech processing)
and one underlying technology (text analysis), as well
as basic resources needed for building LT applications.
The languages were categorised using the following five-

point scale:

1. Excellent support
Good support
Moderate support

Fragmentary support

AN

Weak or no support

LT support was measured according to the following cri-
teria:

Speech Processing: Quality of existing speech recog-
nition technologies, quality of existing speech synthesis
technologies, coverage of domains, number and size of
existing speech corpora, amount and variety of available
speech-based applications.

Machine Translation: Quality of existing MT tech-
nologies, number of language pairs covered, coverage of
linguistic phenomena and domains, quality and size of
existing parallel corpora, amount and variety of available
MT applications.

Text Analysis: Quality and coverage of existing text

analysis technologies (morphology, syntax, semantics),
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coverage of linguistic phenomena and domains, amount
and variety of available applications, quality and size of
existing (annotated) text corpora, quality and coverage
of existing lexical resources (e. g., WordNet) and gram-

mars.

Resources: Quality and size of existing text corpora,
speech corpora and parallel corpora, quality and cover-

age of existing lexical resources and grammars.

Figures 8 to 11 show that Lithuanian is falling behind
the LT leaders, such as the English language, which
is in the lead in almost all LT areas. When it comes
to clusters, it is faced with other European languages
that have fewer users and are hence not so commercially
attractive, like Latvian, Slovakian, Slovenian. On the
other hand, the Lithuanian language resources and tech-
nologies are developed quite unevenly, for instance, in
the resource domain there are a few rather sizeable ter-
minology databases, yet there is no WordNet or the-
saurus. Moreover, no Lithuanian grammar suitable for
language technologies exists. This inhibits successful de-
velopment of language models that could be applied to
specific language technologies.

The extremely low level of semantics research has re-
sulted in stunted advancement in the areas of language
For

speech processing current technologies perform well

generation, textual interpretation and analysis.

enough to be successfully integrated into a number of
industrial applications. With speech synthesis research
and application progressing at a quicker pace, speech

recognition still represents a rather more complicated

field.

However, for building more sophisticated applications,
such as machine translation, there is a clear need for re-
sources and technologies that cover a wider range of lin-
guistic aspects and allow a deep semantic analysis of the
input text. By improving the quality and coverage of
these basic resources and technologies, we shall be able

to open up new opportunities for tacklinga vast range of

advanced application areas, including high-quality ma-

chine translation.

4.8 CONCLUSIONS

In this series of white papers, we have made an impor-
tant effort by assessing the language technology support
for 30 European languages, and by providing a high-
level comparison across these languages. By identifying
the gaps, needs and deficits, the European language tech-
nology community and its related stakeholders are now
in a position to design a large-scale research and develop-
ment programme aimed at building a truly multilingual,
technology-enabled communication across Europe.

The results of this white paper series show that there is
a dramatic difference in language technology support
among the various European languages. While there is
good-quality software and resources available for some
languages and application areas, others, usually smaller
languages, have substantial gaps. Many languages lack
basic technologies for text analysis and the essential re-
sources. Others have basic tools and resources but the
implementation of, for example, semantic methods is
still far away. Therefore a large-scale effort is needed to
attain the ambitious goal of providing high-quality lan-
guage technology support for all European languages,
for example through high quality machine translation.
The situation of Lithuania concerning language tech-
nology support gives rise to cautious optimism. The
government of the Republic of Lithuania has placed an
exclusive emphasis on developinglanguage technologies
as evidenced by programmes funded by various govern-
mental institutions and the European structural funds’
financial resources for the development of LT. A sci-
entific base for language technologies is being devel-
oped by four universities and two research institutes of
Lithuania. Within the business sector, Tilde IT is the
key player on the field of developing the Lithuanian LT.

For standard Lithuanian, a number of technologies and
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resources exist, albeit much fewer than for English.
The Lithuanian language is one of the so-called non-
commercial European languages and is therefore facing
the IT challenges and difficulties that are typical of the
development of a less widely used language. The devel-
opment of the Lithuanian LT relies heavily on the ex-
perience of and assistance from other countries and in-
ternational cooperation. On the other hand, developing
language technologies is the most important element in
the process of strengthening the functionality, recogni-
tion and learning of the Lithuanian language as well as
the dissemination of the Lithuanian culture across the
multilingual Europe.

From this, it is clear that more efforts need to be directed
into the creation of resources for Lithuanian and into re-
search, innovation, and development.

Our findings show that the only alternative is to make a
substantial effort to create LT resources for Lithuanian,

and use them to drive research, innovation and develop-

ment forward. The need for large amounts of data and
the extreme complexity of language technology systems
makes it vital to develop a new infrastructure and a more
coherent research organization to spur greater sharing
and cooperation.

Finally there is alack of continuity in research and devel-
opment funding. Short-term coordinated programmes
tend to alternate with periods of sparse or zero funding.
In addition, there is an overall lack of coordination with
programmes in other EU countries and at the European
Commission level.

The long term goal of META-NET is to enable the cre-
ation of high-quality language technology for all lan-
guages. This requires all stakeholders - in politics, re-
search, business, and society - to unite their efforts. The
resulting technology will help tear down the existing
barriers and build bridges between Europe’s languages,
paving the way for political and economic unity through

cultural diversity.
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

8: Speech processing: State of language technology support for 30 European languages

Excellent Good Moderate Fragmentary Weak/no
support support support support support

9: Machine translation: State of language technology support for 30 European languages

74



Excellent Good Moderate Fragmentary Weak/no
support support support support support

10: Text analysis: State of language technology support for 30 European languages

Excellent Good Moderate Fragmentary Weak/no
support support support support support

11: Speech and text resources: State of support for 30 European languages
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ABOUT META-NET

META-NET is a Network of Excellence partially
funded by the European Commission [33]. The net-
work currently consists of 54 research centres in 33 Eu-
ropean countries. META-NET forges META, the Mul-
tilingual Europe Technology Alliance, a growing com-
munity of language technology professionals and or-
ganisations in Europe. META-NET fosters the techno-
logical foundations for a truly multilingual European in-

formation society that:

= makes communication and cooperation possible
across languages;

= grants all Europeans equal access to information and
knowledge regardless of their language;

= builds upon and advances functionalities of net-

worked information technology.

The network supports a Europe that unites as a sin-
gle digital market and information space. It stimulates
and promotes multilingual technologies for all Euro-
pean languages. These technologies support automatic
translation, content production, information process-
ing and knowledge management for a wide variety of
subject domains and applications. They also enable in-
tuitive language-based interfaces to technology rang-
ing from houschold electronics, machinery and vehi-
cles to computers and robots. Launched on 1 February
2010, META-NET has already conducted various activ-
ities in its three lines of action META-VISION, META-
SHARE and META-RESEARCH.

META-VISION fosters a dynamic and influential
stakeholder community that centers around a shared vi-

sion and a common strategic research agenda (SRA).

The main focus of this activity is to build a coherent
and cohesive LT community in Europe by bringing to-
gether representatives from highly fragmented and di-
verse groups of stakeholders. The present white paper
was prepared together with volumes for 29 other lan-
guages. The shared technology vision was developed in
three sectorial Vision Groups. The META Technology
Council was established in order to discuss and to pre-
pare the SRA based on the vision in close interaction
with the entire LT community.

META-SHARE creates an open, distributed facility
for exchanging and sharing resources. The peer-to-
peer network of repositories will contain language data,
tools and web services that are documented with high-
quality metadata and organised in standardised cate-
gories. The resources can be readily accessed and uni-
formly searched. The available resources include free,
open source materials as well as restricted, commercially
available, fee-based items.

META-RESEARCH builds bridges to related tech-
nology fields. This activity secks to leverage advances
in other fields and to capitalise on innovative research
that can benefit language technology. In particular, the
action line focuses on conducting leading-edge research
in machine translation, collecting data, preparing data
sets and organising language resources for evaluation
purposes; compiling inventories of tools and methods;
and organising workshops and training events for mem-

bers of the community.

office@meta-net.eu - http://www.meta-net.eu
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In everyday communication, Europe’s citizens, business
partners and politicians are inevitably confronted with
language barriers. Language technology has the po-
tential to overcome these barriers and to provide inno-
vative interfaces to technologies and knowledge. This
white paper presents the state of language technology
support for the Lithuanian language. It is part of a se-
ries that analyses the available language resources and
technologies for 30 European languages. The analysis
was carried out by META-NET, a Network of Excellence
funded by the European Commission. META-NET con-
sists of 54 research centres in 33 countries, who cooper-
ate with stakeholders from economy, government agen-
cies, research organisations and others. META-NET's
vision is high-quality language technology for all Euro-

pean languages.

Kiekvieng dieng bendraudami tarpusavyije, Europos
gyventojai, verslo partneriai ir politikai nei$vengiamai
susiduria su kalbos barjerais. Kalbos technologijos
gali jveikti tokius barjerus ir pateikti novatorisky tech-
nologiniy sgsajy ir Ziniy. Sioje Baltojoje knygoje pri-
statoma lietuviy kalbos technologijy btklé. Tai - Bal-
tyjy knygy, kuriose nagrinéjami 30 Europos kalby i§-
tekliai ir technologijos, serijos dalis. Analize atliko
META-NET, Europos Komisijos finansuojamas meis-
triskumo tinklas. META-NET tinklg sudaro 54 moksli-
niy tyrimy centrai 33 3alyse, bendradarbiaujantys su
verslo atstovais, vyriausybinémis institucijomis, tyrimy
organizacijomis ir kitokiomis suinteresuotomis $alimis.
META-NET tinklo vizija - sukurti kokybisky kalbos

technologijy, skirty visoms Europos kalboms.

“Having preserved a close link with the old Indo-European parent languages, the Lithuanian language today

satisfies the needs of the modern society perfectly well. However, active users of the Lithuanian language only

amount to several million. Conserving it for future generations is a responsibility of the whole of the European

Union. How we proceed with developing information technology will pretty much determine the future of the

Lithuanian language.”

— Andrius Kubilius (Prime Minister of the Republic of Lithuania)

www.meta-net.eu
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