META=NET

White Paper Series  Séria bielych knih

THE SLOVAK SLOVENSKY

LANGUAGE IN JAZYK
THE DIGITAL V DIGITALNOM

AGE VEKU

Maria Simkovd
Radovan Garabik
Katarina Gajdo3ové
Michal Laclavik
Slavomir Ondrejovié
Jozef Juhér

Jén Gendi

Karol Furdik

Helena Ivorikova
Jozef Ivanecky

@ Springer W







White Paper Series  Séria bielych knih

THE SLOVAK SLOVENSKY

LANGUAGE IN JAZYK
THE DIGITAL V DIGITALNOM

AGE VEKU

Mdria Simkové Jazykovedng dstav L. $téra SAV
Radovan Garabik Jazykovedny Gstav L. Stira SAV
Katarina Gajdo3ové Jazykovedny ds-

tav L. Stora SAV

Michal Laclavik Ustav informatiky SAV
Slavomir Ondrejovi€ Jazykovedny ds-

tav L. Stora SAV

.JOZGF JUhC'H' Technickd univerzita v Kosiciach

Jan Gendi Technicka univerzita v Kosiciach

Karol Furdik Technické univerzita v Koticiach
Helena Ivorikovd studia Academica Slovaca UK
Jozef Ivanecky  European Media Laboratory

Georg Rehm, Hans Uszkoreit

(redakcia, editors)




PREDHOVOR

Tato biela kniha je stcastou série, ktord propaguje

najnovsie poznatky a potencidl jazykovych technoldgii.

Jeur¢end novindrom, politikom, jazykovym spolo¢nostiam,

uditelomainym. V eurdpskych krajindch maja jazykové
technoldgie rozli¢nt troven aj vyuzitie. Z toho dévodu
su aj opatrenia potrebné na dal$iu podporu vyskumu
avyvojajazykovych technoldgii pre kazdy jazyk odlisné.
Pozadované opatrenia zdvisia od mnohych faktorov,
akymi st napriklad zlozitost dan¢ho jazyka ¢i velkost
jazykovej komunity.

META-NET, siet excelentnosti, financovand z fondov
Eurépskej komisie, vypracovala v tejto sérii bielych
knih (s. 85) analyzu su¢asnych jazykovych zdrojov
a technoldgii. Analyza zahfiiala okrem 23 oficidlnych
eur6pskych jazykov aj iné dolezité ndrodné i regionalne
jazyky Eurépy. Vysledky analyzy poukazali na zna¢né
nedostatky v technologickej podpore a na medzery
vo vyskume pre kazdy jazyk. Podrobnejsia expertnd
analyza a zhodnotenie momentélnej situdcie pomoéze

maximalizovat efektivitu dalsich vyskumovw.

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 Europe varies between
languages. Consequently, the actions that are required
to further support research and development of lan-
guage technologies also differ. The required actions
depend on many factors, such as the complexity of a
given language and the size of its community.

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 focuses 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

Odnovembra2011 META-NET pozostévaz 54 vyskumnychmaximise the impact of future research.

centier v 33 krajinich Eurépy (s. 81). META-NET

spolupracuje so zainteresovanymi stranami z oblasti

As of November 2011, META-NET consists of 54

research centres in 33 European countries (p. 81).

ekondmie (softvérové spolo¢nosti, poskytovatelia technolégiMETA-NET is working with stakeholders from econ-

a pouzivatelia), z oblasti vladnych agentur, vyskumnych

omy (software companies, technology providers and

organizdcil, ncvlédnych organizacil, jazykovych spoloéenstieusers), government agencies, research organisations,

aceurdpskych univerzit. META-NET spoloé¢ne s tymito
komunitami vytvara jednotnu technologicku viziu a
strategicky plan vyskumu pre multilingvilnu Eurépu
2020.

non-govcrnmental organisations, language communi-
ties and European universities. Together with these
communities, META-NET is creating a common tech-
nology vision and strategic research agenda for multi-

lingual Europe 2020.
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ZHRNUTIE

Eurépa sa pocas poslednych 60 rokov stala vyznamnou
politickou a ekonomickou silou, kultirne a jazykovo
je vSak stile velmi réznorodd. To znamend, Ze od
Portugalska po Polsko a od Talianska po Island je bezna
komunikdcia medzi ob¢anmi Eurépy podobne ako
komunikdcia v oblasti podnikania a politiky neustédle
komplikovand kvoli jazykovym bariéram. Eur6pske
institdcie mind ro¢ne priblizne miliardu eur na preklady
inojazy¢nych textov a na timodenie. Nemuselo by to tak
byt, ak by moderné jazykové technoldgie a lingvisticky
vyskum pomobhli prekonat jazykové hranice. Ak vhodne
vyuzijeme inteligentné zariadenia a aplikicie, budeme
moct navzdjom diskutovat alebo obchodovat a roznost

jazykov nebude pre néds prekdzkou.

Jazykové technolégie predstavuji mosty

Jednym zo spdsobov, ako prekonat jazykové bariéry,
je naucit sa nickolko cudzich jazykov. Zvladnut 23
oficidlnych jazykov ¢lenskych $titov EU a priblizne
60 dalsich
pravdepodobné.

eurépskych jazykov je vsak milo
Vdaka technologickej podpore uz
dokédzeme viest politické aj ekonomické rokovania, ako
aj napredovat vo vyskume.

Rie$enim mnohojazy¢nosti je vybudovanie klucovych
technolégii, ktoré eurdpskym ¢initelom ponuknu
obrovské vyhody, a to nielen v rdmci spolo¢ného
eur6pskeho trhu, ale aj pri obchodnych vztahoch
s krajinami treticho sveta, najmid s krajinami
rozvijajucich sa ekonomik. Aby sme dosiahli tento ciel

a zaroven zachovali kultirnu a jazykovt rozmanitost,

musime systematicky analyzovat S$pecifiki vSetkych
eur6pskych jazykov, ako aj stav sucasnych jazykovych
technolégii. Navrhnuté riesenia budd mostom medzi

jazykmi.

Jazykové technolégie so kld&om do budicnosti

Rozvoj jazykovych technoldgii pre slovenc¢inu a
pocitatového  spracovania slovenského jazyka v
porovnani so susednymi krajinami zna¢ne zaostiva.
Napriklad v Ceskej republike sa vyskum spracovania
prirodzeného jazyka realizuje od polovice 90. rokov
minulé¢ho storodia a zdroven tu maju jazykové
Za prvy

vyznamny krok rozvoja jazykovych technoldgii sa

technolégie silnu komeréni podporu.

na Slovensku povazuje vybudovanie Slovenského
narodného korpusu na za¢iatku 21. storoéia.

Prvé velké projekty zamerané na jazykové technolégie
a zdroje na Slovensku boli osobitne schvalené a
financované vlidou. ILSlo o projekty Vybudovanie
Ndrodného korpusu slovenského jazyka a elektronizdcia
Jjazykovedného vyskumu v rokoch 2002 - 2006 a
Komplexné  spracovanie slovenského jazyka a jeho
elektronizdcia na dcely jazykovedného  vyskumu.
Obidva projekty sa realizovali v Jazykovednom dstave
Ludovita Stira Slovenskej akadémie vied. Projeke
dalej pokracoval pod nédzvom Budovanie Slovenského
ndrodného  korpusu a elektronizicia jazykovedného
vyskumu na Slovensku (druba etapa) na zaklade zmluvy
o jeho spolufinancovani medzi Ministerstvom $kolstva

SR, Ministerstvom kultiry SR a SAV.



Dalsim  vyznamnym  projektom v  spracovani
slovenského jazyka bol projekt APD - Automaticky
prepis diktdtu pre Ministerstvo spravodlivosti Slovenskej
republiky koordinovany Oddelenim analyzy a syntézy
re¢i Ustavu informatiky Slovenskej akadémie vied v
spolupraci s Katedrou elektroniky a multimedidlnych

Technickej
realizovany v rokoch 2009-2011. Cielom bolo vytvorit

komunikicif univerzity v KofSiciach,
systém na prepis hovoreného slovenského jazyka,
$pecidlne v oblasti sudnictva. Projekt bol financovany
Ministerstvom spravodlivosti SR. V stdasnosti sa

systém zacina vyuzivat v pilotnej prevadzke na stdoch

Slovenskej republiky.
Tieto projekty st na Slovensku doteraz jedinou
vyznamnou iniciativou v oblasti pocitatového

spracovania slovendiny. Ako uvddza na$a séria bielych
knih, troven vyskumu a stavu jazykovych technolégi
M 7 s / . 7 .
je na Slovensku v porovnani s inymi eurdpskymi
krajinami ovela niz$ia. Preto je nevyhnutné zvysit

troven jazykovych technolégii pre slovendinu.

Dlhodobym cielom META-NET-u je poskytnut
kvalitné jazykové technoldgie vietkym jazykom, aby
sa naprick kultirnym rozdielom dosiahla politicka
a ckonomickd jednota. Technologické néstroje pomézu
prekonat existujuce bariéry.  Vietky zainteresované
strany (z oblasti politiky, vedy, obchodu a pod.) by

sa mali snazit o zjednotenie.

Jazykové technolégie poméhaiji zjednotit Eurdpu

Séria bielych knih dopfﬁa aj dalsie aktivitcy META-
NET-u (pozri prilohu). Aktualne informécie, napriklad
najnovsie vizie alebo strategicky vyskumny program
META-NET-u, st dostupné na oficidlnej webovej
strainke META-NET-u: http://www.meta-net.cu.


http://www.meta-net.eu

OHROZENIE NASICH JAZYKOV: VYZVA PRE
JAZYKOVE TECHNOLOGIE

dekade

revolucie, ktord méd zna¢ny vplyv na komunikéciu

V  poslednej svedkami  digitélnej

sme
a spolo¢nost.  Nedavne pokroky v digitdlnych
a sietovych komunika¢nych technolégiich sa nickedy
prirovnévaji ku Gutenbergovmu vynajdeniu knihtlace.
Ako ndm moze tito analdgia konkrétne priblizit
budicnost eurépskej informaénej spolo¢nosti a nasich

jazykov?

Sme svedkami digitalnej revolicie, ktord mézeme
prirovnat ku Gutenbergovmu vyndlezu knihtlace

Po Gutenbergovom vynéleze nastal skutoény prelom
v komunikicii a vymene poznatkov vdaka takym
Lutherov preklad Biblie do

V dalsich storoc¢iach nastal

snahdm, ako bol napr.
zrozumitelného jazyka.
rozvoj kultirnych postupov, ktoré rozsirili vymenu
poznatkov a zefektivnili spracovavanie jazyka. Zmeny,

ktoré nastali:

= ortografické a gramatické ustilenie vyznamnejsich

jazykov umoznilo rychle rozsirenie novych

vedeckych a intelektudlnych idei;
= rozvoj oficidlnych jazykov pomohol obyvatelom
komunikovat v rdmci uréitych (¢asto politickych)

hranic;

= vyucovanie a preklad jazykov umoznil vymenu

poznatkov medzi jazykmi;

zurnalistickych  a

bibliografickych

priru¢iek prinieslo zlepsenie kvality a dostupnosti

® vytvorenie

tla¢eného materidlu;
= vytvorenie roznych médii, akymi su knihy,
noviny, rozhlas, televizia a i. uspokojilo rozmanité

komunika¢éné potreby.

Za poslednych dvadsat rokov pomohli informaéné

technolégie automatizovat a ulah¢it cely rad procesov:

= DTP softvér nahradil strojopis a sadzbu;

= prezentaény softvér, ako napriklad Open/Libre-
Office

nahradili spatny projektor;

Impress alebo Microsoft PowerPoint

= zasielanie a prijimanie dokumentov e-mailom je
rychlejsie ako prostrednictvom faxu;
m SIP telefénia alebo Skype umoziiuji internetové

volania a virtualne stretnutia;

= cfektivne kédovanie zvukovych a obrazovych
suborov ulah¢uje vymenu multimedidlneho obsahu;

= nistroje na vyhladdvanie umoziiuji na baze
klu¢ovych slov efektivny pristup na webové stranky;

= on-line sluzby, ako napriklad Google Translate,
pontkajut rychle, aj ked priblizné preklady;

= platformy socidlnych médii (Pokec, Facebook,
Twitter, Google a i.) ulahéuju  spolupricu

a spristupnenie informdcii.

Spomenuté néstroje a aplikdcie ludom poméhajt, no

v stcasnosti nedokdzu dostato¢ne pokryt potreby



multilingvalnej modernej eurdpskej informacénej

spolo¢nosti, v ktorej je neustély tok informécii a tovaru.

2.1 JAZYKOVE HRANICE
SPOMALUJU EUROPSKU
INFORMACNU SPOLOCNOST

V stdasnosti nemézeme presne odhadnit, aka bude
Je viak

velmi pravdepodobné, ze revolucia v komunikaénych

informacnd spolo¢nost o niekolko rokov.

technolégiach spoji Iudi, ktori hovoria rozli¢nymi
jazykmi, napriek jazykovym bariéram. Momentdlne
moézeme citit isty tlak na ludi, aby sa w¢ili cudzie
jazyky, a najmi na ludi, krori by mali vytvarat nové
technologické aplikdcie na zabezpedenie vzéjomného
dorozumenia. V aktudlnej globilnej ekonomike
a informa¢nom priestore sa denne konfrontujeme
s narastajicim poc¢tom jazykov, hovoriacimi a novymi
témami. Stcasnd  popularita  socidlnych médii

(Wikipedia, Facebook, Twitter, YouTube, Pokec,
Google+) je len $pi¢kou tohto pokrokového ladovca.

V globélnej ekonomike a informaénom priestore
sa denne konfrontujeme s réznymi jazykmi,
hovoriacimi a novymi témami

Dnes dokaZeme prendsat gigabajty textu po celom svete
za par sekund, hoci st v jazyku, ktorému nerozumieme.
Podla nedévnej spravy, krort vydala Eurépska komisia,
57 % pouzivatelov internetu plati za tovar a sluzby
v cudzom jazyku (angli¢tina je najbeznejsia, hned za iou
nasleduje franctzitina, neméina a $panieléina). 55 %
pouzivatelov ¢ita obsah v cudzom jazyku, pricom iba
35 % pouziva iny jazyk na pisanie e-mailov alebo
posiclanie komentdrov na webe [2]. Pred nickolkymi
rokmi mohla byt angli¢tina internetové lingua franca,

pretoZe prevaznd vac$ina materidlov na webe bola

v angli¢tine. Situdcia sa v§ak medzi¢asom modifikovala
— rozrastlo sa mnozstvo inojazy¢ného on-line obsahu
(najmi 4zijského a arabského).

Taro digitélna priepast, ktora je zapri¢inena jazykovymi
bariérami, prekvapivo neziskala dostatok pozornosti
na verejnosti.  Digitdlny svet si kladie nalichava
otazku: ,Ktorym eurépskym jazykom sa bude darit

v zosietovanej informac¢nej a znalostnej spolo¢nosti

a ktoré zanikn?“

2.2 NASE JAZYKY V OHROZENI

Knihtla¢ zna¢ne prispela k vymene informécii v Eurépe,
ale napomohla tiez zdniku mnohych eurdpskych
jazykov. V regionalnych a mensinovych jazykoch sa
Vysledkom
bolo, Ze mnoh¢ jazyky, ako napriklad rémsky alebo

dokumenty rozmnozovali zriedkakedy.

rusinsky, sa zredukovali viacmenej len na ustne podanie,
¢o obmedzovalo ich kontinudlne osvojenie a rozirenie.

Bude mat internet podobny vplyv aj na nase jazyky?

Réznorodost jazykov v Eurépe je sic¢astou
kultdrneho bohatstva Eurépy

Priblizne

a najdolezitejicho kultirneho bohatstva Eurdpy.

80 jazykov je <astou najvzdcnejsicho

Mnozstvo eurdpskych jazykov je takisto nevyhnutnou
sucastou jej socidlneho uspechu [3].  Zatial ¢o sa
budu populirne jazyky ako angli¢tina a $paniel¢ina
v rozvijajucej sa digitalnej spolo¢nosti a na trhu
ur¢ite udrziavat, mnohé eurdpske jazyky sa vynechaju
z digitdlnych komunikécii a pre internetovi spolo¢nost
sa stant irelevantné. Takyto vyvoj by oslabil eurépsku
stabilitu, pretoze by bol v rozpore s cielom zabezpetit
rovnaké postavenie kazdého eurépskeho obcana bez
ohladu na jazykovd prisluSnost. 'V spriave Unesca
o multilingvizme sa uvddza, ze jazyky si médiom

uplatiiovania zakladnych Iudskych prav, ako je pravo



na vyjadrenie politického ndzoru, vzdelanie a ucast

na spolo¢enskom Zivote [4].

2 3 JAZYKOVE TECHNOLOGIE
SU KIUCOVYMI
TECHNOLOGIAMI

V minulosti sa najviac investovalo do jazykového
vzdeldvania a prekladu. Podla niektorych odhadov sa
napriklad v roku 2008 v Eurdpe minulo na preklad,
interpreticiu, softvérova lokalizdciu a internetova
globalizaciu priblizne 8,4 miliardy eur, pri¢om sa ratalo
s 10-percentnym ndrastom ro¢ne [5]. Faktom je, Ze
tieto finanéné prostriedky napriek tomu nestadia na
uspokojenie su¢asnych ani buducich potrieb. Najlepsie
rieSenie pre dostatoény vyskum pouzivania jazyka je
vyber technoldgie, ktorti pouzivame aj na rieSenie
problémov v doprave, energetike, socidlnej oblastia pod.
Digitdlne jazykové technolégic (v pisanom aj
hovorenom diskurze) pomahaju ludom spolupracovat,
podnikat, spristupniovat vedomosti a zucastiiovat sa
na socidlnych a politickych diskusidch bez ohladu
na jazykové bariéry alebo pocitatové zruénosti. Su

uzito¢né v pripade:

= vyhladdvania informacii pomocou internetového
vyhladavaca,

= kontroly pravopisu a gramatiky v textovych
procesoroch,

= odporucania produktu v internetovom obchode,

= pocuvania instrukeii automobilového navigaéného

systému,

» prekladu webovych strénok prostrednictvom on-

line sluZieb.

Jazykové
zékladnych

technolégie

sa skladaju z niekolkych

aplikdcii, ktoré st bézou vidsieho

aplika¢ného ramca. Uéelom bielej knihy META-NET-
u je preskumat stav zdkladnych technoldgii vetkych
eurdpskych jazykov.

Aby si Eurépa udrzala svoju poziciu na ele
inovativneho pokroku, mali by sa jazykové technolégie
adaptovat dokladne a cenovo dostupne na vietky
eurépske jazyky a zdroven sa pevne integrovat do
klacovych softvérovych prostredi. Bez jazykovych
technoldgii Eurépa nedosiahne efektivne, interaktivne,

multimediélne a viacjazy¢né pouzivatelské prostredie.

Eurépa potrebuje vhodné a cenovo dostupné
jazykové technolégie pre vietky eurépske jazyky

2.4 PRILEZITOSTI PRE JAZYKOVE
TECHNOLOGIE

V oblasti tlate bolo technologickym zlomom vyndjdenie
tla¢iarne. 'udia sa naméhali pri pracnom vyhladévani,
¢itani, prekladani a sumarizacii poznatkov. Cakali sme
az na Edisona, ktory zachytil hovorenu re¢, a jeho
technoldgia vytvarala stéle iba analégové képie.

Digitalne jazykové technolégie dokdzu vytvorit
automaticky preklad, vygenerovat obsah, spractvat
informdciec a riadit vedomostny manazment,
krory je aplikovatelny na vietky eurdpske jazyky.
Jazykové technolégie mézu tiez podporovat rozvoj
pouzivatelskych rozhrani pre domécu elektroniku,
zariadenia, dopravné prostriedky, poéitace ¢i roboty.
Hoci existuje mnoho takychto prototypov, komeréné
a priemyselné aplikdcie su stdle iba v prvotnych
stadidch rozvoja.  Neddvne tspechy vo vyskume
a rozvoji vytvorili skuto¢ny priestor na nové moznosti.
Povedzme strojovy preklad je uz primerane presny
v Specifickych oblastiach; experimentélne aplikicie
poskytuji mnohojazy¢nt informaciu a vedomostny
manazment, ako aj generovanie obsahu v mnohych

eurdpskych jazykoch.



Ako pri

aplikicie, ako

vadsine technolégii, aj prvé jazykové

napriklad  hlasové  pouzivatelské
rozhrania a dialégové systémy, boli vyvinuté pre
vysoko $pecializované domény a ¢asto vykazuju
obmedzent pouzitelnost. Ale v oblasti vzdeldvania
a zébavného priemyslu st obrovské prileZitosti

do hier,

eduka¢nych pomocok, simulaénych prostredi, pripadne

na integriciu jazykovych technologii
vzdeldvacich programov. Mobilné informa¢né sluzby,
softvéry na poc¢itatovii podporu ucenia sa jazyka, e-
learningové prostredia, ndstroje na sebahodnotenie
a softvéry na detekciu plagidtorstva su len zlomkom
moznosti, v ktorych zohrévaju jazykové technolégie
dolezita ulohu. Popularita socidlnych aplikacii ako
Twitter, Pokec alebo Facebook naznacuje potrebu
sofistikovanejsich  jazykovych  technoldgii, ktoré
dokdzu monitorovat prispevky, sumarizovat diskusie,
navrhnat ndzorové trendy, detegovat emocionilne
reakcie, identifikovat porusenie autorskych prav alebo

vystopovat zneuzitie diela.

Jazykové technolégie mézu poméct prekonaf
bariéry lingvistickej rozmanitosti

Jazykové technolégie predstavuju pre Eurépsku uniu
obrovsku prilezitost. Mdzu pomoct pri problematike
viacjazy¢nosti v Eurépe - kedze obchodnd sféra,
rozne organizécie ¢i $koly st charakreristické svojou
nirodnostnou rozmanitostou. Jazykové technoldgie
moézu  pomdct prekonat jazykové bariéry vdaka
slobodnému a otvorenému pouzivaniu rozli¢nych
jazykov. Pri pohlade na budicnost nim zavedenie
inovativnych a multilingvalnych jazykovych technoldgit
pre Eurdpu takisto moéze pomdct v komunikacii
s celosvetovymi partnermi a s ich viacjazy¢énymi
spolocenstvami. Jazykové technolégie mozno vnimat
aj ako ,podporné“ prostriedky, ktoré prekondvaju

jazykovi rozmanitost a zblizuju jazykové spolo¢enstva.

Napokon, jedno odvetvie vyskumu predstavuje aj
pouzivanie jazykovych technoldgii pri zdchrannych
akciach v oblastiach postihnutych katastrofami, kde
ich pouzitie méze byt otdzkou Zivota a smrti, napriklad
buduce inteligentné roboty s mnohorakymi jazykovymi
schopnostami maju potencidl zachranovat [udské

zivoty.

2.5 VYZVY PRE JAZYKOVE
TECHNOLOGIE

Hoci jazykové technolégie za posledné roky napreduju,
sucasné tempo technologického vyvoja a inovicie
produktov je pomalé. Jazykové technoldgie so Sirokym
vyuzitim (napriklad kontrola pravopisu a gramatiky
v textovych editoroch) jestvuji v monolingvalnej
forme, a preto su dostupné len pre histku jazykov.
On-line sluzby, ako su profesiondlne aplikdcie
strojovych prekladov, prinasaju so sebou mnohé tazkosti
v situdcidch, v ktorych st potrebné velmi presné a tiplné
preklady.  Vzhladom na zloZitost ludského jazyka
a modelovanie nasho jazyka do softvéru je nésledné
testovanie pridlhé a nédkladné a vyZaduje si neustilu
finan¢nt podporu. Ak si chece Eurdpa zachovat svoje
postavenie prickopnika v prijimani technologickych
vyziev viacjazy¢nej jazykovej komunity, musi neustéle
predkladat nové metédy na urychlenie technologického
rozvoja, napriklad progres v oblasti pocitacovej

technolégie a technik ako crowdsourcing.

Stcasné tempo technologického
vyvoja je prili§ pomalé

2.6 OSVOJOVANIE SI JAZYKA

Aby sme si vedeli lepsie predstavit pracu poéitaca

s osvojovanim si jazyka, stru¢ne zhrnieme sposoby,



akymi si Iudia osvojujt prvy a druhy jazyk. Potom si
nadrtneme, ako si jazyk osvojuju jazykové technoldgie.

Ludia si jazyk osvojuji dvoma rozli¢nymi sposobmi.
V prvom pripade sa dieta uéi jazyk tak, Ze pociva
rozhovory medzi hovoriacimi v danom jazyku.
Presnejsie, jazykovymi vzormi st preitho pouzivatelia
jazyka, ako napriklad rodicia, surodenci alebo ini
rodinni prislusnici. Dieta za¢ina produkovat prvé slova
a krétke frazy vo veku priblizne dvoch rokov. Deje sa
to vdaka $pecidlnej genetickej dispozicii imitovat zvuky
a nasledne si odévodnit to, ¢o pocuje.

Utenie sa druhého jazyka zvycajne vyZaduje ovela
viac usilia, lebo dieta uz nie je stcastou jazykového
V skolskom

veku sa cudzie jazyky vidSinou osvojuju udenim

spoloc¢enstva rodenych hovoriacich.

gramatickych $trukear, slovnej zdsoby a pravopisu
z knih a vzdeldvacich materidlov, kroré opisuju jazykové
systémy pomocou abstrakenych pravidiel, tabuliek
a textovych ukdzok. Ucenie sa cudzicho jazyka si
vyzaduje vela ¢asu i Gsilia a s pribidajucim vekom to
uz nie je také jednoduché.

Jazykové technolédgie nadobtidaju jazykové schopnosti
podobnym spésobom ako ludia. Statistické pristupy
ziskavaju jazykové schopnosti z rozmanitého vyberu
konkrétnych prikladov textov. Tieto algoritmy
strojového ulenia modeluju isty druh jazykovej
schopnosti, ktora dokdze odvodzovat vzory ako slové,
kratke frizy a celé vety pouzivané v jednom jazyku alebo

prekladané z jedného jazyka do druhého.

Ludia si osvojuji jazyk pozorovanim komunikdcie
a uéenim sa jazykovych pravidiel

Tento S$tatisticky pristup vyzaduje obsah miliénov
viet a svoj kvalitativny vykon zvySuje s narastajicim
mnozstvom analyzovanych textov.  To je jeden
z dovodov, pre¢o sa prevddzkovatelia vyhladavacov

snazia ziskat ¢o najviac pisomnych materidlov. Korekcia

pravopisu v textovych procesoroch a sluzby ako Google
Hladat na webu (oficidlny ndzov sluzby) a Google
Translate su zévislé od Statistickych pristupov. Velkou
vyhodou $tatistiky je, ze stroj sa uéi velmi rychlo, hoci
kvantita nie vzdy koresponduje s kvalitou.

Systémy zaloZené na pravidlich si druhym najvacsim
typom jazykovych technolégii. Vysoko $pecializovani
odbornici z oblasti lingvistiky, pocitatovej lingvistiky
a potitatovej vedy koduju gramatické analyzy (pravidld
prekladu) a zostavujti zoznam slovnej zdsoby (lexikény).
Vytvorenie tychto systémov je ¢asovo naro¢né a pricne.
Nicktoré z tychto hlavnych systémov strojového
prekladu zalozenych na pravidlach sa rozvijaju uz viac
nez 20 rokov. Ich vyhodou je, Ze odborni pracovnici
mozu systematickejSie kontrolovat spractvanie jazyka,
¢o prispieva k oprave pripadnych chyb v softvéri. Vdaka
tymto systémom sa pouzivatelovi poskytne detailnejsia
spatnd vizba, osobitne vtedy, ked sa tieto systémy
pouzivaji na vyucbu jazykov. Z finanénych dévodov
st systémy zaloZené na pravidlich pristupné iba pre
roz$irenejsie jazyky.

Silné a slabé stranky $tatistickych systémov a systémov
zalozenjch na pravidlich sa navzéjom doplnaju.
Aktualny vyskum sa ststreduje na hybridné pristupy,
kroré tieto dva systémy kombinuju. Doteraz sa viak
viac uplatnili v priemyselnych aplikdciach nez v oblasti
vyskumu.

Ako sme si v tejto kapitole mohli preditat, v dnesnej

informacnej  spolo¢nosti  sa  vyuziva ~mnozstvo
jazykovych technoldgii. Kvoli viacjazy¢nosti to plati
najma pre eurdpsky ekonomicky a informaény priestor.
Jazykové technoldgie zaznamenali v poslednych rokoch
znaény rozmach. Ich permanentné zdokonalovanie vsak

je nevyhnutnostou.
V nasledujtcich kapitolach opiseme tlohu slovenského

jazyka v eurdpskej informalnej  spolo¢nosti

a zhodnotime sucasny stav jazykovych technolégii pre

slovensky jazyk.



SLOVENCINA V EUROPSKE] INFORMACNE]

SPOLOCNOSTI

3.1 VSEOBECNE FAKTY

Slovensky jazyk patri — v ramci indoeurépskej rodiny
jazykov — spolu s polstinou, ¢ce$tinou a luzickou
stbéinou k  zédpadnej vetve slovanskych jazykov.
Jazykové, historické a archeologické fakty ukazuju,
ze sloven¢ina sa vyvijala priamo z praslovanciny
(nie cez $tddium praceskosloventiny). Praslovansky
ziklad slovenc¢iny sa sformoval v priestore medzi
Karpatmi, Dunajom a dolnou Moravou, a to
v dotyku so zépadoslovanskym areidlom na zipad
od tohto priestoru a s vychodoslovanskym aredlom
na sever a severovychod. Do tohto priestoru prisli

v 6.

Za zéklad slovendiny mozno

Slovania, predchodcovia Slovékov, storoci
z juhovychodu.
pokladat  rekonstruovany jazyk velkomoravského
etnika ¢leneny na ndrecia, ale reprezentovany aj istou
kulttrnou podobou. Najburlivejsi vyvin slovencina
prekonala v 10.-12. storodi, v 13.-15. storo¢i sa
predovsetkym stabilizovala. V 16.—18. storodi sa na
tzemi Slovenska pouzivala ako kultirny jazyk ¢estina,
ale aj niekolko typov kultirnej slovenéiny: kultarna
zdpadoslovenéina, kultirna stredoslovenéina a kultirna
vychodoslovenéina. Od konca 18. storodia sa za¢inaji
pokusy o formovanie spisovnej slovenéiny. Anton
Bernoldk koncom 18. storodia zalozil svoju kodifikdciu
na zépadnej kultirnej slovencine, ale v dosledku
zmenenych spolo¢enskych a hospodarskych podmienok
nemal Zelany uspech. Ludovit Stdr vychddzal

zo stredoslovenského zikladu, nim kodifikovana

spisovnd slovendina sa ujala a po istych upravich
(Martina Hattalu, Michala Miloslava Hodzu) pouziva
az dodnes.  Slovensky jazyk je Stidtnym jazykom
Slovenskej republiky a od méja 2004 je slovencina
jednym z tradnych jazykov EU. Po slovensky hovori
okolo $tyri a pol miliéna obyvatelov Slovenska, viac ako
milién vystahovalcov v USA a okolo 300-tisic v Ceskej
republike.
aj v Madarsku, Rumunsku, Srbsku, Chorvétsku,
Bulharsku, Polsku,
Belgicku, Rakuasku, Norsku, Ddansku, vo Finsku,

Svédsku, v Taliansku, vo Svajéiarsku, v Holandsku,

Mensie re¢ové skupiny sa nachddzaju

vo Franctzsku, v Nemecku,

na Cypre, v Rusku a na Ukrajine, v Kirgizsku, Izraeli,
Kanade, Juhoafrickej republike, Argentine, Brazilii,
Uruguaji, Austrlii, na Novom Zélande, vo Velkej
Britdnii a v nicktorych dalsich krajindch. Slovenéina
je zndma ako ,esperanto® slovanskych jazykov, vnima
sa ako najzrozumitelnej$ia aj pre pouzivatelov inych

slovanskych jazykov.

Slovenéina je zndma ako ,esperanto”
slovanskych jazykov

Slovaci v zahrani¢i predstavuju rozne skupiny: su
to potomkovia pdvodnych obyvatelov Slovenska,
krori odchadzali do inych oblasti byvalého Rakusko-
Uhorska,

Slovenska v zdmor{ (emigrantské vlny od konca

potomkovia novsich vystahovalcov zo

19. do polovice 20. storo¢ia), politicko-ckonomicki



emigranti po r. 1945, resp. 1948 a po r. 1968
a ich potomkovia, napokon prevazne mladi Iudia
usidleni v zahrani¢i po r. 1990. Odhaduje sa, Ze pri
poslednej emigrantskej vlne v r. 2007-2008 odislo
do zahrani¢ia asi 270-tisic Slovdkov.  Osobitnt
skupinu predstavuji potomkovia Slovéakov, ktori ostali
za hranicami Slovenska po politicko-geografickych
zmenéch po r. 1918, resp. 1945. Na Slovensku zaroveri
ziji nirodnostné mendiny (Madari, Rémovia, Cesi,
Rusini, Ukrajinci, Nemci, Poliaci, Moravania, Chorvati,
Bulhari, Zidia), ktoré spolu tvoria 14,2 % obyvatelov
Slovenska. PouzZivanie §tatneho jazyka a jazykov mensin

na uzemi Slovenska upravuje Zakon o $titnom jazyku

a Zakon o pouzivani jazykov ndrodnostnych mensin.

Slovensky jazyk ma viacero foriem: spisovna sloven¢ina
je predovietkym jazykom pisanej podoby a tradnej,
komunikicie, hovorova

oficidlnej sloven¢ina je

standardnou  podobou  predovietkym  hovorenej
komunikacie. V kazdej forme st osobitné podskupiny,
kroré tvoria stratifika¢ny systém slovendiny: spisovna
forma/celoslovenskd $tandardnd forma/celoslovenska
sub§tandardnd  forma/regiondlne  varianty/lokalne
varianty, teritoridlna forma (ndre¢ia), socidlne formy
(slangy, Zargény, argoty, profesiondlne jazyky). Za
reguldciu jazyka a jazykovu politiku bolo v dobe pisania
tohto dokumentu zodpovedné Ministerstvo kultury
SR (Zékon o $titnom jazyku SR, Ustredna jazykova
rada). Vo svojich rozhodnutiach by sa malo opierat
o poznatky a ndzory vedeckej a odbornej obce, na
ktorej &ele stoji Jazykovedny tstav Ludovita Sttra
Slovenskej akadémie vied (dalej JULS SAV). JULS SAV
je zriadovatelom a koordindtorom ¢innosti viacerych
komisii s celoslovenskou pdsobnostou: pravopisna
komisia, ortoepickd komisia, onomastickd komisia
a kodifika¢nd komisia. Jednotlivé komisie pripravuju
a odporucaju kodifikiciu ortoepickej, pravopisne;j,
gramatickej a lexikdlnej normy. Pravopisné pravidla

prechddzaji osobitnou diskusiou aj so zapojenim Sirsej

verejnosti, ale vzhladom na vzdjomnu prepojenost
mnohych faktorov a celospolocensky dosah kazdej
zmeny sa nemenia prili§ ¢asto. Posledné zmeny najma
v oblasti pravidla o rytmickom kriteni a v pisani
velkych pismen sa udiali v r. 1991. V lexikografickych
prirudkich, kroré vznikaji v JULS SAV a z réznych
hladisk opisujti slovni zisobu sloventiny (Kritky
Slovnik
slovenského jazyka A — G, H — L, Synonymicky slovnik,
Slovnik cudzich slov - akademicky [6, 7, 8, 9, 10]), sa

okrem pravopisnej normy zachytava aj lexikélna a s¢asti

slovnik  slovenského jazyka, sucasného

aj gramatickd a ortoepickd norma. Stav slovenciny v
roznych jej podobach mapujt aj osobitné monografie a
$ttdie v ¢asopisoch vydévanych JULS SAV.

Uzemné usporiadanie Slovenska (zemie s rozlohou
necelych 50-tisic km” je situované najmi na dizku, keora
dosahuje od vychodnej po zdpadnt hranicu takmer
430 km) a Specifikd jednotlivych ndre¢i ovplyviiuju
aj podobu slovenc¢iny v jednotlivych regiénoch
a lokalitdch, s ¢im sa musia vyrovndvat predovietkym

cudzinci udiaci sa slovenéinu a pohybujtci sa na tzemi

SR.

Slovenské ndrecia

3.1.1

Slovenské ~ nédre¢ia  predstavuji  dorozumievaci
prostriedok autochtdnneho obyvatelstva prislusnych
nareCovych oblasti v kazdodennom spolo¢enskom
a pracovnom styku s najbliz§im okolim. Slovenské
nérecia sa doteraz dedia z generdcie na generdciu v istnej
podobe, hoci aj tu dochddza v porovnani s minulostou
k procesu nivelizicie.

Slovnu zasobu jednotlivych ndre¢i na izemi Slovenska
opisuje Slovnik slovenskych ndre¢i, podrobnejsie
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a v rozsireni na dalSie jazykové roviny st viaceré ndreéia
opisané v samostatnych monografidch.

Slovenské nére¢ia sa ¢lenia na tri zdkladné skupiny

(pozri obrézok 1):

a) Zipadoslovenské ndreéia su rozsirené v trencianskej,



1: Mapa slovenskych ndreéi

nitrianskej, trnavskej, myjavskej oblasti a v dal$ich

regiénoch.

20.
21.
22.
23.
24.
25.
26.

Hornotrendianske naredia
Dolnotrencianske narecie
Povazské naredie
Stredonitrianske narecia
Dolnonitrianske nirecia
Niredia trnavského okolia

Zihorské narecia

b) Stredoslovenskymi ndre¢iami sa hovori v regiénoch

Liptov, Orava, Turiec, Tekov, Hont, Novohrad,

Gemer a vo zvolenskej oblasti.

10.
11.
12.
13.
14.
15.

Liptovské narecia
Oravské narecia
Tur¢ianske naredie
Hornonitrianske ndredia
Zvolenské naredia

Tekovské narecia

16. Hontianske nareéie

17. Novohradské nareéia

18. Gemerské ndredia

c) Vychodoslovenské ndre¢ia mozno ndjst v regiénoch

Spis, Sari$, Zemplin a Abov.

30. Spisské ndrecia

31. Abovské nirecia

32. Sari$ské néredia

33. Zemplinske narecia

34. Soticke niredia

35. Uzské naredia

40. Oblast goralskych nare¢i

41. Oblast ukrajinskych nare¢i

4?2. Néretovo roéznorodé oblasti

43. Oblast madarskych nére¢i

Tieto skupiny sa dalej bohato a pestro ¢lenia (,Co
dedina, to re¢ ind“), pri¢om ¢lenitostou sa ndrelia

vyznacuju predovsetkym v hornatych oblastiach.



Préve hornatost krajiny sposobovala v minulosti ista
(re¢ovt) izolovanost obyvatelstva v rimci jednotlivych
Zap.

prevrstvovanie a migricia obyvatelstva, kolonizécie,

Pod tieto $pecifiki sa podpisalo dalej aj

mieSanie odliSnych ndrecovych typov, pdsobenie
susednych slovanskych i neslovanskych jazykov, zmeny
v zamestnani obyvatelstva a pod.  Podla povahy
nére¢i a vyskytu jednotlivych charakeeristickych javov
mozno zaradit do uvedenych skupin aj slovenské
narec¢ia v Madarsku, Srbsku, Chorvatsku, Rumunsku,
Bulharsku a v inych krajinich, kam sa v minulosti
presidlili velké kompaktné skupiny. Pri mensom pocte
starych pisomnych pamiatok st slovenské nérecia

zékladnym prameriom slovenskej historickej gramatiky.

3.2 SPECIFIKA SLOVENCINY

Sloven¢ina sa zatala samostatne vyvijat priamo
z praslovanc¢iny od 10. storo¢ia.  Hlavné zmeny
v nej prebehli a ustdlili sa do 15. storodia, niektoré
rovnhomerne (zdnik nosoviek), iné diferencovane
(vokalizécia tvrdych jerov vo vychodnej a zdpadnej
asti dnesného Slovenska bola zdpadoslovanského
typu, v centrdlnej asti nezdpadoslovanského typu).
Stcastou tychto zmien bol aj rozpad praslovanske;
stavby slabiky, ¢o ovplyvnilo zmeny v sklonovani
a ¢asovani. Ajked sasloven¢inaa ¢estina dlhy ¢as vyvijali
za rozdielnych podmienok (Slovensko sa v 11. storo¢i
stalo su¢astou Uhorského kralovstva), ostali si navzdjom

blizke.

(formy laket, Cesi, pripona -m pri slovesich v prvej

Nicktoré $pecifické ¢érty slovenského jazyka
osobe jednotného &sla atd.) vSak stidasne existuju
aj v jazykoch juznych Slovanov. Niektorymi menej
dolezitymi charakteristikami sloven¢ina pripomina
polstinu (predpona pre- na rozdiel od ¢eského pro-
, zachovanie spoluhlisky dz a nickolko vyrazov,
napriklad feraz, pivnica). Inymi charakteristikami sa
blizi k vychodoslovanskym jazykom. Hovori sa preto

o centralnej pozicii slovendiny medzi slovanskymi

jazykmi a o dobrej zrozumitelnosti slovenciny pre
prislusnikov ostatnych slovanskych nérodov.

Sloventina pouziva upravené latinské pismo. KedZe pre
niektoré slovenské hlasky v latinskej abecede chybaju
osobitné pismend, slovenskd abeceda si vypoméha
diakritickymi znamienkami. Mikkost konsonantov
sa zaznaluje mikéenom (d, #, %, [, pouziva sa aj pri
grafémach 2, &, ¢, d2), dlzka vokalov, resp. konsonantov
dliztom (4, €, 4, §, 6, 4, # [). Vokaily nepodlichajt
redukeii, v kazdej pozicii sa vyslovuji v plnej forme.
Okrem samohlésok a spoluhlasok existuju v slovencine
takzvané i-dvojhldsky (ia, ie, iu) a jedna u-dvojhlaska
(/uo/, pise sa 6; /ou/ sa nepovazuje za dvojhlésku),

pri¢om prvy tsek sa vyslovuje ako polosamohléska.

Niektoré 3pecifické &rty slovenského jazyka
existujo aj v jazykoch juznych Slovanov

Fonetickym  $pecifikom  Standardnej  slovenciny
(a stredoslovenskych dialektov) je takzvany rytmicky
zékon, podla ktorého by vedla seba nemali byt dve dlhé
slabiky (pekny — krdsny, prosim — smiitim). Slovendina
mé prizvuk viazany na prvu slabiku slova, ktory nie
je prili§ silny (slabsi ako v rustine alebo v polStine).
V predlozkovych frazach s jednoslabi¢nou predlozkou

sa prizvuk zvycajne kladie na predlozku: pri skole.

Slovenéina pouziva upravené latinské pismo

Sloven¢ina mi v porovnani s rustinou, ale

VoV

estinou, jednoduchsiu  Strukedru

napriklad aj s
sklonovacich a ¢asovacich paradigiem.  Tvarovy
systém substantivnych a slovesnych foriem je vSak
naprick unifika¢nym tendencidm dostato¢ne jasne
¢leneny.  Slovensky jazyk ma Sest gramatickych
pidov (nominativ, genitly, datlv, akuzativ, lokal

a instrumental). Vokativ sa v slovendine na rozdiel



od &edtiny aktivne nevyuziva, zvylajne je identicky
s nominativom. Sloventina rozoznéva 4 rody: muzsky
zivotny a muzsky neZivotny, Zensky a stredny rod
podstatnych mien a suvisiacich pridavnych mien,
zdmen a Cisloviek.  Muzsky a Zensky rod sa pri
zivotnych konkrétach uréuje podla prirodzeného rodu,
v ostatnych pripadoch je to vec konvencie, ktord
nie je signalizovand nijakym ¢lenom, iba niekedy
zakonéenim (napr. strom — masculinum inanimatum,
jablo#i — femininum, jablko — neutrum). Pre kazdy
rod su v skolskych ucebniciach uvedené viaceré vzory,
ktorych paradigmy sa odliSuji najma v G/A sg. a N/G
pl. (napr. muzsky Zivotny chlap / chlapa /| chlapi /
chlapov, hrdina | hrdinu | hrdinovia | hrdinov; Zena
/ Zeny | Zenu | Zeny | Zien, dlari | dlane | dlasi | dlane
/ dlani). Stlasne je v niektorych vzoroch a padoch
zna¢nd pidovd homonymia: G a A sg. Zivotnych
maskulin, N a A sg. nezivotnych maskulin, v Zenskom
rode G sg. a N pl. a pod. Medzi vzormi si mozné
prechody, napr. Zensky vzor kost je v sulasnosti
produktivnejsi ako vzor dlaz. Slové zaradené k istému
vzoru sa od neho ¢asto odlisuju, ¢o sariesi vymenovanim
vynimiek; vo vedeckych a pocitatovo-lingvistickych
pracach sa v§ak uvddza ovela vid$i pocet vzorov [11,
12, 13].

Pri slovesach sa rozliSuju tri ¢asy: minuly, pritomny
a buduci.  Okrem troch slovesnych sposobov -
indikativu, imperativu a kondiciondlu — md vi$ina
slovies jeden z nasledujucich vidov - nedokonavy
(volat) a dokonavy (zawvolar). Sloventina je silne
flektivny jazyk s prvkami analytickych konstrukeif
(hlavne v slovesnych formach ako budem pisat, bol by
som prisiel). Gramaticktl funkciu slova jasne urcuje
sklonovanie, slovosled vety je teda pomerne volny.
V syntaktickej typoldgii slovencinu charakterizuje
zékladnd  konstrukcia S(ubjekt) - V(erbum) -
O(bjekt), ide vsak skor o teoretickd schému, ktord

v praxi nadobuda rozli¢né formy v dosledku volného

slovosledu. Jednoznaénému uréeniu S a O napomahaju
pady (S je v N, O je zvylajne v A alebo G, D,
zriedkavejsie v ostatnych padoch), homonymia tvarov
v$ak méze sposobit neistotu v obsadeni funkcie subjekeu
a objektu (najmi pri cudzich vlastnych mendch, ale
v Skolskej praxi a v pocitatovej analyze vo viacerych
dalsich pripadoch).

Osobitné problémy cudzincom a poéitatovému
spracovaniu slovendiny robia slovesné morfémy sa, s,
ktoré moézu stat pred slovesom alebo za nim, a to aj
vo vzdialenosti viacerych slov ¢i dokonca v inej casti
rozdelenej vety v stivetnej Struktire (Netrvalo dlbo, ked'
sa im ich hviezda, ktori: predtym videli v dialke, zrazu
priblizila). 'V sloventine st najlastejdic dvojclenné
frizy so subjektom (agensom), ale ¢asto sa pouzivaju
aj jednoclenné frazy bez agensa (Prs. — Prislo mu zle. -
Na stavbe sa tvrdo pracuje.). Subjeke zndmy z kontextu
a tvaru prisudkového slovesa sa formalne nevyjadruje
(Nasiel som ho.), jeho pritomnost vo vete v podobe
osobného zdmena je pre slovenéinu priznakové (Jz som

ho nasiel!).

3.3 SLOVENCINA NA
INTERNETE

Na konci roka 2010 bola velkost slovenskej internetovej
populacie priblizne 2 394 000, ¢o je viac ako 44 %
vetkych Slovakov. V' pripade mladSej generdcie
je toto percento omnoho vysSie, kedze mladi Iudia
Do

konca roka 2010 prekroéil pocet slovenskych domén

trdvia poc¢as dnia mnoho ¢asu na internete.

hranicu 231-tisic [14]. Podiel .sk domén na svetovom
internete bol na konci roka 2010 priblizne 1 %o
(pocet vietkych domén podla http://www.verisigninc.
com dosahoval priblizne 200 miliénov). Na internete
sa sloven¢ina s diakritikou objavila v polovici 90. rokov
20. storoc¢ia. Sféra internetovej komunikicie a texty,

ktoré sa na internete nachddzaju, st zaujimavé z hladiska


http://www.verisigninc.com
http://www.verisigninc.com

vyskumu prirodzeného jazyka, ale ajz hladiska moZznosti
zberu $tatistickych materidlov. Internet je aj miestom
vyuzivania réznych aplika¢nych oblasti, ktoré ako zdroj

vyuzivaju jazykové déta.

Rovnako ako pri mnohych inych eurépskych jazykoch,
aj pre zadiatky pouzivania slovendiny na internete
(a vieobecne vo vypoltovej technike) bolo typické
vynechdvanie diakritiky. Kvoli zmatkom s kédovanim
znakov na konci 80. a za¢iatkom 90. rokov 20. storodia
a nedostatoénej softvérovej podpore rozli¢nych
znakovych kédovani zaal ,sprévny“ pravopis na
internete prevlddat az koncom 90. rokov. V sucasnosti,
pri takmer univerzdlnom pouzivani kddovania Unicode
a UTF-8, neexistuji ziadne nevyrieSené problémy
a diakritika sa pouZiva univerzdlne (v neformdalnych
kontextoch, napr. v e-mailoch a na diskusnych férach
a hlavne v SMS sprivach sa vSak beZne pouziva

sloven¢ina bez diakritiky).

Osobitnou  kategériou st bilingvélne  slovniky,
kroré su volne pristupné slovenskym pouzivatelom
internetu na troch velkych slovenskych portiloch

(azet.sk, centrum.sk, zoznam.sk).

Spolo¢nost Google vyvija volne dostupny automaticky
preklada¢ textov z roznych jazykov do slovenéiny
a naopak. Miera sprévnosti je viak v pripade vicSiny
jazykov nizka. Zaujimavy je vzdjomny preklad medzi
blizkopribuznymi jazykmi sloven¢ina-¢estina a ¢estina-
slovenc¢ina, kde je tuspesnost a spravnost prekladu
pomerne dobrd.  Samozrejme, aj tento preklad je
miestami nespravny, ale je omnoho uspesnejsi ako
preklad medzi slovendinou a angli¢tinou, neméinou,

N s, ¥/ ;oo .
ﬁ'ancuzstmou a1nymi rozsirenymi Jazykml.

O vyuzivani internetovych zdrojov pouzivatelmi
slovenského internetu svedéi aj vyse 60-tisic slovenskych
registrovanych pouzivatelov internetovej encyklopédie
Wikipédia v slovenskom jazyku. Slovenska Wikipédia
obsahuje vyse 285-tisic ¢lankov.

3.4 SLOVENCINA AKO CUDZi
JAZYK
3.4.1 Slovak Online

Slovak Online [15] je projekt umoziiujuci bezplatné
stddium  slovenského jazyka prostrednictvom -
learningu na webovom portdli. Pontikané jazykové
kurzy roznych trovni (minikurz pre turistov, kurzy
Al a A2 podla Spolo¢ného eurépskeho referenéného
rdmca) st rozdelené do tematickych kapitol a doplnené
audio a videonahrdvkami a cvi¢eniami.  Stranka
obsahuje aj prehlad slovenskej gramatiky a pravopisu,
prekladovy slovnik a jazykové hry.  Spristupnuju
sa tu takisto zdkladné informdcie a zaujimavosti
o Slovensku a sloventine, kniznica s ukdzkami diel
slovenskych autorov a moznost komunikicie medzi
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zaregistrovanymi pouzivatelmi formou textovych sprév.

Cielovou skupinou st cudzinci, partneri
v zmiedanych manzZelstvdch, obyvatelia
pohraniénych oblasti, Slovdci Zijici v zahraniéi,
slovakisti, slavisti a dalsi zaujemcovia

Ciclovou skupinou projektu st cudzinci Zijuci na
uzemi Slovenska, partneri v zmie$anych manzelstvich,
obyvatelia pohrani¢nych oblasti, Slovaci Zijuci
v zahraniéi, slovakisti a slavisti, imigranti, $tudenti
a turisti. 'V sucasnosti stranka existuje v nemecke;j,
anglickej, esperantskej, francuzskej, litovskej, polskej
a slovenskej verzii.

Projekt, ktory je prvym svojho druhu, vznikol
na zaklade skdsenosti ziskanych prevddzkou stranky
lernu! [16], najvacSicho portdlu na ucenie sa jazyka
esperanto. Projekt Slovak Online podporila Eur6pska
komisia v rdmci programu KA2 — languages — program
celozivotného vzdeldvania. Realizdtorom projektu je
ob¢ianske zdruzenie Edukicia@Internet (Slovensko),

partnermi su Jazykovedny tstav Ludovita Stira SAV



(Slovensko), Studio GAUS (Nemecko), Vilniaus
(Litva),

Zarzadzania i Administracji w Warszawie (Polsko)

universitas Wyzsza Szkota Informartyki,
a Slovak Centre London (Spojené kralovstvo Velkej

Britanie a Severného Irska).

3.4.2 Studia Academica Slovaca

Studia Academica Slovaca — centrum pre slovencinu
ako cudzi jazyk (SAS) je Specializovanym pracoviskom
Filozofickej fakulty Univerzity Komenského (FF
UK) v

a  vedeckovyskumnej

Taziskom pedagogickej

Bratislave.
¢innosti je  vzdeldvanie
zahrani¢nych zdujemcov o slovensky jazyk a kultdru,
kultdry a umenia

propagdcia  slovenskej vedy,

v zahranidi, realizécia a koordinicia vyskumu slovenéiny

ako

a domacich vedeckovyskumnych projektov a edi¢nd

cudzicho jazyka, rieSenie medzindrodnych
¢innost zamerand na tvorbu a vyddvanie vedeckych
slovakistickych  publikdcii a wucebnic slovenciny

Okrem toho SAS ako

odborné centrum pre slovenéinu ako cudzi jazyk uz

ako cudzicho jazyka.

tradi¢ne participuje na odborno-metodickej priprave
lektorov sloventiny ako cudzicho jazyka posobiacich
na zahrani¢nych univerzitich. Vysledkom spoluprace
s lektordtmi a zahrani¢nymi slovakistami je databdza

slovakistiky v zahraniéi.

TazZiskom &innosti je vzdelévanie
zahraniénych zdujemcoyv, propagdcia
slovenskej vedy, kultory a umenia

Osobitnou zlozkou ¢innosti centra je kazdoroéna
organizicia a realizdcia letnej Skoly slovenského
jazyka a kultdry Studia Academica Slovaca, ktort
FF UK pontka zahraniénym zdujemcom uz od
roku 1965.
Metodické centrum SAS (1992), ktoré sa v roku 2006

pretransformovalo na SAS — centrum pre slovenéinu

Na jej tspesnt histériu nadviazalo

ako cudzi jazyk. Za takmer polstorodie existencie
SAS vyuzilo sluzby tejto indtittcie takmer Sesttisic
zahrani¢nych zdujemcov o slovensky jazyk, kultdru

Na

pdde Studia Academica Slovaca boli polozené zaklady

a slovenské redlie z viac ako 50 $titov sveta.

vedeckého opisu a didaktiky slovenéiny ako cudzicho
jazyka a vznikli tu prvé uéebnice a prirucky slovenéiny
pre cudzincov. Vzhladom na svoju bohatt tradiciu
a skusenosti v sticasnosti pdsobi SAS ako koordinaéné
ainforma¢né centrum s celoslovenskou a exteritoridlnou
V roku 2006 centrum SAS ziskalo

akrediticiu Ministerstva $kolstva Slovenskej republiky

pdsobnostou.

na poskytovanie vzdeldvacich aktivit Slovendina ako
cudzi jazyk — jazykovy kurz v kontaktnej a distan¢nej
forme pre vietky stupne jazykového vzdeldvania, a to pre
zatiato¢nikov A1, A2, mierne a stredne pokro¢ilych B1,
B2 a pokrotilych C1, C2, ktorych obsah je publikovany

v tla¢enej verzii [17] a takisto na webovej stranke [18].

Na zéklade grantu Ministerstva Skolstva Slovenskej
republiky sa v ramci projektu Vzdelavaci program
Slovent¢ina ako cudzi jazyk pontka zdujemcom o
slovensky jazyk e-learningovy kurz slovenciny [19]
pre 1. stupen Al (Gplny zacdiatoénik) a 2. stupen
A2 (zatiato¢nik). Cielom projektu je tvorba obsahu
a foriem jazykového vzdelavania cudzincov pre
jednotlivé stupne podla Spolo¢ného eurépskeho
referenéného rdmca pre jazyky, ako aj $pecifikicia
jednotnych kritérii hodnotenia a certifikicie jazykovej
kompetencie. Hlavnou nédpliiou je priprava
standardnych a $pecializovanych u¢ebnych materidlov
pre Studentov a metodickych priruciek pre uditelov.
Kazdoro¢ne sa kond odborno-metodicky semindr pre
uditelov zdkladnych a strednych $kol v zahranidi, ako aj
pre lektorov posobiacich na zahrani¢nych univerzitach
s cielom informovat o novinkdch v oblasti lingvistiky,
literatary, kultdry a didaktiky sloven¢iny ako cudzicho

jazyka.



Za realiziciu projektu, ktory riesi kolektiv Studia
Academica Slovaca, Vzdeldvaci program Slovencina ako
cudzi jazyk, ziskala Filozoficka fakulta UK ocenenie
iniciativy Eurdpskej komisie v oblasti jazykového

vzdeldvania Eurdpska znacka 2007.

3.4.3 letnd 3kola slovenského jazyka
a kultdry Studia Academica Slovaca

Letnd skola slovenského jazyka a kultdry Studia
Academica Slovaca (SAS) je uréend zahrani¢nym
slovakistom a slavistom, $tudentom na zahrani¢nych
univerzitidch, kultirnym pracovnikom, manazérom,
lektorom,  prekladatelom a  vietkym zdujemcom
o $tudium slovenského jazyka a kultary. Cielom kurzu
je ziskanie a preh[benie komunika¢nej kompetencie
v slovenskom jazyku na réznych stupnioch a rozsirenie
poznatkov zo slovenskej lingvistiky, literatary, historie

a kultary.

Letna skola SAS je najstarSou letnou univerzitou
na Slovensku - existuje od roku 1965 a od roku
SAS

si od svojho vzniku kontinudlne zachoviva profil

1966 pod ndzvom Studia Academica Slovaca.
slovakistickych akademickych $tadif.  Letna skolu
SAS kazdoroé¢ne absolvuje priblizne 150 frekventantov
z viac ako 30 krajin sveta. Na priprave a realizicii
vzdeldvacicho programu sa podielaji vysokoskolski
pedagdgovia a lektori odborne vyskoleni v oblasti
slovenciny ako cudzicho jazyka, z ktorych mnohi maja

skuisenosti aj z posobenia na lektoratoch zahrani¢nych

univerzit.

Cielom je ziskanie a prehlbenie komunikaéne;
kompetencie v slovenskom jazyku

3.5 SLOVENSKY NARODNY
KORPUS

Celosvetovy trend rozvoja jazykovych a informac¢nych
technoldgii a potreba zodpovedajicej materidlovej bazy
pre koncipovanie slovnikov a opis slovenského jazyka
podnietil vznik korpusov a korpusovej lingvistiky aj na
Slovensku. V r. 2002 vzniklo s podporou Ministerstva
kultary SR (program starostlivosti o Stitny jazyk),
Ministerstva $kolstva SR (informatizdcia a vyuzivanie
inovativnych metéd vo vyucbe) a Slovenskej akadémie
vied oddelenie Slovenského narodného korpusu
Jazykovedného tstavu L. Stara SAV (SNK JULS
SAV). Kolektiv 6smich, prevazne mladych vedeckych,
odbornych a technickych pracovnikov bol povereny
rieSenim ulohy Budovanie Slovenského nédrodného
korpusu a elektronizicia jazykovedného vyskumu na
Slovensku [20].

V  zaliatkoch budovania pracoviska, korpusovej
databazy a S$pecifickych néstrojov na jej tvorbu
a vyuzivanie sa na pdde oddelenia SNK konali
pravidelné vedecké semindre, na ktorych prednasali
vyznamni zahrani¢ni odbornici. Vybrané prispevky
boli zhrnuté¢ do publikicie Insight into the Slovak
Od r. 2005

organizuje kolektiv.  SNK  biendlnu medzinarodna

and Czech Corpus Linguistics [21].

konferenciu Slovko [22] o po¢itatovom spracovani

prirodzenych  jazykov a  korpusovolingvistickych

vyskumoch. Na podujati sa pravidelne zucastiiuju
domici aj zahrani¢ni bddatelia (z Bulharska, Ceska,
Franctzska, Chorvatska, Madarska, Nemecka, Polska,
Raktska, Ruska, Slovinska, Spanielska, Ukrajiny a i.).
V zbornikoch z tychto konferencii je publikovanych
vy$e sto prispevkov o priprave, rieSeni a vysledkoch
ndrodnych a medzindrodnych projektov v oblasti
budovania a vyuZivania vSeobecnych i Specifickych
korpusov a databdz, v oblasti analyzy a syntézy redi,

automatizovaného prekladu, pocitacovej lexikografie



a terminografie, e-learningu a pod.

Pracovnici oddelenia SNK JULS SAV sa doteraz
zapojili do 7 projektov v rdmci Slovenska a do 6
medzindrodnych projektov a spolupréc [23]. V r. 2005

ziskali Cenu SAV za budovanie infrastrukedry pre vedu.

3.5.1 Korpus pisanych textov

Primdrny, vSeobecny korpus prim obsahuje texty
v slovenskom jazyku, ktoré vznikli po r 1955.
Zastupené st tri hlavné $tyly: publicisticky, umelecky,
odborny (populdrno-nduény), ako aj rozne zdnre a vecné
oblasti. Texty st z celého Slovenska i od Slovakov
zijucich v zahranidi, origindlne slovenské aj prelozené
z inych jazykov. Na $pecifické vyskumy sa z hlavného

korpusu prim-*-all tvoria samostatné podkorpusy:

= sane — neobsahuje lingvistické texty, texty bez

diakritiky, texty od zahrani¢nych Slovédkov a pod.;

= vyv — publicistické, umelecké a odborné texty st

zastipené tretinovym podielom;
» inf — iba publicistické texty;
= prf - iba odborné texty;
= img — iba umelecké texty;

» skimg — iba povodné slovenské umelecké texty.

Pouzitie textov v Slovenskom narodnom korpuse sa
riadi ustanoveniami slovenského autorského zékona.

Textom a textovym jednotkdm v korpuse sa Standardne
priraduje vonkajsia: bibliografickd a Stylovo-zénrova
[24]

morfosyntaktickd anotdcia [25].

anotacia a vnutornd, morfologickd alebo
Vsetky slovd sa

lematizované.

3.5.2 Slovensky hovoreny korpus

Databéza hovoreného korpusu [26] obsahuje zvukové
zéznamy spontdnnych aj (polo)pripravenych prejavov

z celého tzemia Slovenska a ich textové prepisy.

V prepisoch st vyberovo zachytené $pecifické vlastnosti
hovorenej re¢i: nepravidelnd Strukedra vypovede,
vyslovnostné varianty, prostriedky moduldcie redi,
pritomnost nejazykovych prvkov. Slovensky hovoreny
korpus poskytuje materidl na vyskum a opis redlnej

podoby sucasnej Standardnej hovorenej slovenciny.

3.5.3 Slovenské terminologickd databéza

[27]

relevantné

V  Slovenskej databaze

sa  nachadzaju

terminologicke;j
slovenské  terminy a
terminologické informécie z viacerych disciplin.
Databdza sluzi na ustalovanie a zjednocovanie

zaklade

odbornikov z prislusnych vecnych oblasti a lingvistov,

terminologickych ~sustav  na spoluprace
jej cielom je sumarizdcia a $tandardizdcia terminoldgie
na Slovensku. Terminy sa do databazy ziskavaju
aj zo 3pecializovanych odbornych korpusov (korpus

pravnych textov, korpus ekonomickych textov a pod.).

3.5.4 Paralelné korpusy

V rdmci Slovenského nirodného korpusu je aktudlne
pristupny slovensko-rusky [28], slovensko-francuzsky
[29], slovensko-anglicky [30] a slovensko-¢esky [31]
paralelny korpus.

3.5.5 lingvistické zdroje

Najzndmej$im  a  najvyuzivanej$im  produktom

elektronizécie jazykovedného vyskumu na Slovensku
pristupny
aktudlnych  vydani

elekeronickych
Kratkeho

slovenského jazyka, Pravidiel slovenského pravopisu,

je  bezplatne stubor

verzif slovnika
Synonymického slovnika slovendiny, Slovnika cudzich
slov, star$icho Slovnika slovenského jazyka [32], ako
aj dalsich slovnikovych diel, monografii, zbornikov
a lingvistickych ¢asopisov [33]. Do databdzy
lingvistickych zdrojov smeruje v priemere 40000

dopytov denne.
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JAZYKOVE TECHNOLOGIE NA PODPORU

SLOVENCINY

Jazykové technolégie st informa¢né technoldgie,
ktoré sa zameriavaji na pricu s ludskym jazykom,
preto sa tieto technoldgie ¢asto zaraduji pod pojem
ludské jazykové technolégie. Ludsky jazyk existuje
v hovorenej a pisomnej forme. Kym re¢ je najstarsi
a najprirodzenej$i spdsob jazykovej komunikacie,
komplexné informdcie a sthrn ludského poznania
sa zaznamendvaji a prend$aji vo forme pisomnych
textov. Recové a textové technoldgie spracuvaju alebo
produkuju jazyk v uvedenych dvoch forméch. Avsak
jazyk mé aj lrty, keoré st spolo¢né pre -hovorenu

aj pisant formu, napr. slovniky obsahuju zvicsa

gramatiku, ale zdroven opisujt aj vyznam viet. Velku ¢ast
jazykovych technoldgii teda nemozno zaradit vylu¢ne
pod recovti alebo textova technolégiu.  Znalostné
technologie su  technoldgie, ktoré spdjaju  jazyk
svedomostami. Obrazok 2 znazortiuje zéber jazykovych
technolégii. V' naSej komunikécii mieSame jazyk
s inymi druhmi komunikdcie a dal§imi informa¢nymi
médiami. Re¢ kombinujeme s gestami a vyrazmi tvére.
Texty je mozné kombinovat s obrizkami a zvukmi.
Filmy mé6zu obsahovat jazyk v hovorenej aj pisomnej
forme. Re¢ové a textové technoldgie sa teda prekryvaju
apdsobiavinterakcii s mnohymi dal$imi technolégiami,
ktoré ulah¢uja spracovanie multimodalnej komunikécie
a multimedidlnych dokumentov. V tejto Casti sa
budeme zaoberat hlavnymi aplika¢énymi oblastami
jazykovych technolégii, ako su kontrola pravopisu,

vyhladévanie na webe, syntéza reéi a strojovy preklad.

Tieto aplikécie a zékladné technol6gie zahfiiaju:

= opravu pravopisu
. .
= systém autorskej podpory
= vyucbu cudzich jazykov s vyuzitim informaénych
technoldgii
» ziskavanie informacif
m extrakciu informécif
.
® sumariziciu textu
= zodpovedanie otdzok
= rozpoznavanie reci

m syntézu redi.

O jazykovych technoldgiach, o ktoré sa zaujima aj veda
a vyskum, existuje znaéné mnozstvo literattry. Citatel
si ju v pripade zdujmu moéze vyhladat v referencidch:
(34, 35, 36,37, 38).

Predtym ako sa budeme zaoberat spominanymi
aplika¢nymi oblastami, stru¢ne opiSeme architektiru

typického systému jazykovych technoldgii.

4.1 ARCHITEKTURA APLIKACI

Typické softvérové aplikdcie na spracovanie jazyka sa
skladaju z niekolkych zloziek, ktoré odrdzaju rozne
Obrazok 3

zobrazuje velmi zjednodusent architektdru, ktora

aspekty jazyka a tdlohu, ktort plnia.

mozno ndjst v systéme na spracovanie textu. Prvé tri
moduly sa zaoberaju §truktirou a vyznamom textového

vstupu:



Technolégie spracovania
hovoreného jazyka

Multimedidlne &
multimoddlne
technolégie

/\

Jazykové
technolégie

Znalostné technolégie

2: Zéber jazykovych technolégii

» Predbezné spracovanie: vycistenie dét, odstrdnenie
formétovania, detekcia vstupného jazyka, detekcia
chybajtcej diakritiky atd.

» Gramatickd analyza: hladanie slovesa a jeho
prisluchajiceho predmetu alebo zvratného zdmena
atd.; zistenie vetnej Strukeury.

» Sémantickd analyza: odstranenie viacznalnosti

(Ktory vyznam slova mier je spravny v danom

kontexte?), vyrieSenie anafory a odkazujicich

vyrazov ako oz, to auto atd.; prezenticia vyznamu

vety v strojovo (itatelnej forme.

Moduly na $pecifické ulohy potom vykonavaju rézne
operacie, ako je automatickd sumarizdcia vstupného
textu, databiazové hladania a mnoho dalsich. Dalej
ukdzeme zakladné aplika¢né oblasti a zdéraznime ich
zdkladné moduly. Opit pripominame, ze architektury

aplikicii st velmi zjednodusené a idealizované
p )

Predbezné spracovanie Gramatickd analyza

pre vyjadrenie komplexnosti aplikdcii jazykovych

technoldgii vSeobecne zrozumitelnym sposobom.

zékladnych

poskytneme stru¢ny prehlad = situdcie jazykovych

Po predstaveni aplika¢nych  oblasti
technoldgii v oblasti vyskumu a vzdeldvania, pricom
na zdver uvedieme prehlad minulych a prebichajucich
vyskumnych programov. Na konci tejto ¢asti budeme
prezentovat odborny odhad situdcie oblasti zékladnych
néstrojov a zdrojov jazykovych technolégii z viacerych
hladisk, napriklad z hladiska dostupnosti, zrelosti alebo
kvality. Situdcia jazykovych technoldgii pre slovendinu
je zobrazena v tabulke na obrizku 9 na konci tejto
kapitoly (s. 31). Tabulka poskytuje prehlad vietkych
néstrojov a zdrojov, ktoré st v texte zvyraznené tu¢nym
pismom.  Jazykové technoldgie pre slovencinu st
porovnané s inymi jazykmi, ktoré su taktiez sucastou

tejto série.

[Sémanﬁcké ancl)?zc] Ugelové moduly

3: Typickd architektira aplikdcie na spracovanie textu



4.2 ZAKLADNE APLIKACNE
OBLASTI

4.2.1 Kontrola pravopisu

Kazdy, kto pouziva kancelarsky balik, ako napriklad
LibreOffice, uz pravdepodobne narazil na funkciu
Kontrola pravopisu a gramatiky, ktora poukazuje
na pravopisné chyby a navrhuje ich opravu. 40 rokov
po tom, ¢o Ralph Gorin uviedol prvy program na
kontrolu pravopisu, sa tieto programy jazyka stali
ovela sofistikovanej$imi a uz nepracujt len na principe
porovnévania zoznamu vybranych slov s pravopisnym
slovnikom. Oproti jazykovo zévislym algoritmom na
zvladnutie morfolégie (napr. tvorenie plurdlu) existuju
aj algoritmy schopné rozpoznat syntaktické chyby, typu
chybajuce sloveso alebo sloveso nezhodné s podmetom
v osobe a disle, ako to mézeme pozorovat napriklad
aj vo vete ‘She *write a letter) (,Ona pisat list!).
Najdostupnejsie funkcie kontroly pravopisu (vritane
uplatnenych v baliku LibreOffice) vSak v nasledujucej
prvej strofe bédsne Jerrolda H. Zara zalozenej na
homofénii nendjdu Ziadnu chybu (1992) [39]:

Eye have a spelling chequer
It came with my Pea Sea.
1t plane lee marks four my revue

Miss Steaks I can knot sea.

Na spracovanie tohto typu chyb je v mnohych

pripadoch potrebna analyza daného kontextu, krora je

napriklad potrebnd aj na rozhodnutie, ¢i sa ma isté slovo

pisats ,y“ alebo s ,,i;, ako napriklad v prislovi:

Kto chce psa bit, palicu si ndjde.

Kto chce psom byt, pdna si ndjde.

Takyto postup si vyZaduje bud formulaciu gramatickych
pravidiel 3pecifickych pre dany jazyk, ¢o zdroven
predpoklada vysoky stupen expertizy a manuélnej prace,
alebo vyuzitie takzvaného Statistick¢ho jazykového
modelu. Takéto modely prepocitavaji moznost vyskytu
istého slova v danom kontexte (tzn. s predchddzajicimi
a nasledujucimi slovami). Napriklad, chee psom byt
je ovela pravdepodobnejsi sled slov ako chee psom bit
a naopak, chee psa bit je ovela pravdepodobnejsia vetna
konstrukcia nez chee psa byt (naprick tomu by sme
nepochybne dokazali vymysliet kontexty, v ktorych su
gramaticky spravne vietky $tyri uvedené fragmenty).
Statisticky jazykovy model méze byt automaticky
derivovany vyuzivanim velkého mnozstva (korektnych)
jazykovych dt (t. j. korpusu). Tieto pristupy viak boli
vyvinuté a hodnotené len na anglickych jazykovych
ditach a nedaji sa automaticky priamo aplikovat
na sloven¢inu s jej nestilym slovosledom a bohatou
flexiou.

Pouzivanie funkcie Kontrola pravopisu a gramatiky nie
je obmedzené len na néstroje spracovania textu, ale
vyuziva sa aj v autorskych systémoch. Spolu s rasticim
po¢tom technickych produktov sa za posledné obdobie
rapidne zvysil aj pocet technickej dokumenticie. Strach

spolo¢nosti zo staznosti zdkaznikov a z narokov na

Statisticky jazykovy model

Kontrola pravopisu

[Konrrola grqutiky]

4: Kontrola pravopisu a gramatiky (3tatistickd; na béze pravidiel)



ndhradu $kody, ktord bola zapri¢inend nesprévnymi
alebo nespravne pochopenymi instrukciami, sposobil,
ze sa spolo¢nosti zacali viac ststredovat na kvalitu
technickej dokumentacie a zéroven na medzinarodny
trh. Pokroky v spracovavani prirodzeného jazyka vedu
k rozvoju autorského podporného softvéru, ktory sluzi
zostavovatelovi technickej dokumentdcie na vyuzivanie
slovnej zasoby a vetnych $truktar v stlade s istymi

pravidlami a terminologickymi obmedzeniami.

Funkcie kontroly pravopisu a gramatiky pre
slovensky jazyk si vaé&sinou zaloZené na slovniku
zdkladnych slovnych tvarov (lem) a stbore
pravidiel na odvodenie ostatnych tvarov

Existujtce zariadenia kontroly pravopisu a gramatiky
pre slovensky jazyk st vidSinou zalozené na slovniku
zékladnych slovnych tvarov (lem) skombinovanom
so suborom morfologickych pravidiel, ktory umoznuje
analyzu alebo generovanie vietkych (spravnych)
slovnych tvarov.  Hoci sa zdd tento jednoduchy
uspokojivy, méd dve zdsadné nevyhody. Prvou
nevyhodou je nespravne uréenie zdanlivo spravnych
slovnych tvarov v désledku nesprévneho kontextu.
Druhou nevyhodou je neschopnost rozlisovat skutoéné
pravopisné chyby od sprévnych slovnych tvarov, ktoré
vSak nie st obsiahnuté v slovniku. Takéto slova vsak
budd vzhladom na prirodzené pribuidanie novych slov,
vedeckych a technickych terminov v lexikéne existovat

stale.

Okrem kontroly pravopisu a autorskej podpory je
funkcia kontrola pravopisu a gramatiky takisto délezita
v oblasti vyucbyjazyka. Aplikdcie na kontrolu gramatiky
a pravopisu taktiez dokdzu pri preklepoch navrhnut
spravne slovo, napriklad Google frizou ,Mali ste na

mysli...*

4.2.2 Vyhladdvanie na webe

Vyhladavanie na webe, intranete alebo v digitalnych
knizniciach je dnes pravdepodobne najpouzivanejsia,
no zdroven najmenej vyvinutd jazykovd technolégia.
Google Vyhladévag, ktory vznikol v roku 1998, sa
v stcasnosti vyuziva na vyhladavanie 80 % vsetkych
vyhladavacich dopytov po celom svete. V roku 2006
sa sloveso googlovat'/googlit len velmi tesne nestihlo
zaradit do prvého zvizku nového Slovnika sicasného
slovenského jazyka, ¢o sa jeho autorom neustale vyéitalo.
Od prvej verzie Google sa dlhsiu dobu vyrazne
nezmenilo ani rozhranie vyhladévania, ani zobrazovanie
ziskanych vysledkov. V sti¢asnej verzii pontika Google
opravu pravopisu nesprévne napisanych hladanych
slov a v roku 2009 zacal vo svojich algoritmoch
pracovat aj so zdkladnou sémantickou analyzou [40],
¢o moéze zvysit presnost vyhladdvania analyzovanim
vjznamu pozadovanych vyrazov v kontexte. Uspech
spolo¢nosti Google poukazuje na fakt, ze s velkym
mnozstvom dostupnych dét a s efektivnymi technikami
na zaradovanie tychto dit méZe prevazne Statisticky
zalozeny pristup viest k uspokojivym vysledkom.

Pre

vsak

sofistikovanejsie  pozadovanie

hlbsie

vedomosti. Experimenty vo vyskumnych laboratériach

informécii  je

nevyhnutné  integrovat jazykové

s pouzivanim  strojovo  ¢itatelnych  tezaurov
a ontologickych jazykovych zdrojov ako WordNet
ukazali, Ze je mozné zvysit uspesnost vyhladdvania
umoznenim vyhladat strinku na zdklade synonym
vyhladavanych vyrazov, napr. jadrovd, atémovi
a nukledrna energia alebo dokonca aj nie velmi
suvisiacich pojmov.

Budtca generdcia vyhladdvatov musi zahrnut ovela

Ak hladana

poziadavka nepozostdva zo zoznamu klucovych slov,

sofistikovanejsie jazykové technoldgie.

ale z otizky alebo z iného typu vety, ziskavanie
relevantnej odpovede na dant poziadavku si vyzaduje

syntakticki a sémantickd analyzu tejto vety, ako
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Predbezné spracovanie Sémantickd analyza

Predbezné spracovanie Analyza hladaného vyrazu

[ Indexdcia ]

Pérovanie

relevancia

5: Architektira vyhladdvania na webe

aj dostupnost indexu, ktory by pocital s rychlym
ziskanim relevantnych dokumentov.  Predstavte si
napriklad zadant vstupnd poziadavku ,Dajte mi
zoznam spolo¢nosti, ktoré boli za poslednych (niektori
ludia by tu dokonca pouzili vyraz ,ostatnych® — idealny
vyhladédvaci systém by si s tym vedel poradit) pit rokov
odkupené inymi spolo¢nostami®. Pre uspokojujucu
odpoved je potrebnd syntaktickd analyza na urcenie
gramatickych Strukear vety a stanovenie faktu, Ze
zadavatel hladé spolo¢nosti, ktoré boli odkupené, a nie
spolo¢nosti, ktoré ich odkupili. Podobne musi byt
spracovany aj vyraz poslednych pit rokov, aby sa zistilo,

na ktoré roky sa vyraz vztahuje.

Budica generdcia vyhladdvaéov musi zahrndf
ovela sofistikovanejsie jazykové technolégie

Pre uspesné vyhladanie pozadovanej informdcie
sa napokon musi spracovand poziadavka porovnat
s obrovskym mnozstvom ne$truktirovanych dé,

v ktorych by sa vyhladala aspon ¢ast pozadovanej

informacie. To sa ¢asto oznacuje terminom ziskavanie

informdcii a zahffia vyhladdvanie a posudenie

relevantnych  dokumentov. Navy$e, ak chceme
ziskat zoznam spolo¢nosti, potrebujeme extrahovat
informécie, Ze urdity retazec slov v dokumente

Tento druh

informacie nim spristupnuju takzvané rozpoznavace

sa vztahuje na ndzov spolo¢nosti.

pomenovanych entit.

Este naro¢nejsi je pokus spojit zadévatelovu poziadavku
s dokumentmi napisanymi v inom jazyku.  Pre
medzijazykové ziskanie informdcii musi byt poZiadavka
automaticky prelozend do vietkych moznych
vychodiskovych jazykov a ziskana informacia musi byt
prenesend spit do cielového jazyka. Rastice percento
dét dostupnych v netextovych formatoch zvysuje dopyt
po sluzbach umoznujucich ziskavanie multimedialnych
informdcii, tzn. vyhladdvanie obrazkov, zvukovych
aobrazovych dat. Prizvukovych a obrazovych suboroch
ide o modul rozpoznivania re¢i na konvertovanie
re¢ového obsahu do textovej alebo fonetickej podoby,

ktord by zodpovedala poziadavkim zadévatela.



Na Slovensku existovali viaceré firmy, ktoré rozvijali
technoldgie vyhladévania, alebo sa takisto pouzivali
vyhladdvacie technoldgie vyvinuté ¢eskymi firmami.
Prvy slovensky vyhladdva¢ , ktory zacal brat do
tivahy slovensku morfolégiu (systém bol vyvinuty na
Matematicko-fyzikilnej fakulte Karlovej univerzity
v Prahe), bol morfeo.sk, previdzkovany internetovym
portédlom centrum.sk, krory zac¢al poskytovat fulltextové
.sk
Na vyhladévanie ohybanych slov

vyhladavanie webovych strinok s doménou
v roku 2003.
vyuzival lematiziciu a morfologicki anotdciu, aby
tak pouzivatelovi poskytol relevantnejsie vysledky
ako len tie, ktoré zahfniali iba zdkladnt formu slov.
Taktiez disponoval fuzzy vyhladdvanim. Do roku 2009
presiahol pocet indexovanych stranok 117 miliénov,
pretoze uz vtedy Google zahrnul podporu slovenskej
morfoldgie, prevysil pocet indexovanych stranok

a centrum.sk preslo na Google Vyhladévanie.

V tejto oblasti pracuje napriklad Forma, s.r.o. [41],
ktor4 na baze dat z Jazykovedného ustavu L. Sttra SAV
vypracovala lingvistické moduly: jazykovy korektor,
rozdelova¢ slov, lematizator a slovnik synonym. Takisto
mé samostatné produkey na fulltextové vyhladdvanie
v sloven¢ine a doteraz prevadzkuje vyhladavanie

v star$ich verzidch niektorych slovnikov.

Pozornost pri rozvoji vyhladavacich technoldgii
sa kladie na poskytovanie doplnkov a modernych
vyhladévacov pre zdujmovo $pecifické portély, pricom
sa ¢o najviac vyuziva sémantika relevantnd pre danu
oblast.  Vzhladom na vysoké ndroky na vypoctovy
vykon sa takéto vyhladdvace vyuzivaju len v relativne
malych textovych korpusoch. Casom spracovania
a tisicndsobnym rozsahom lahko prekond bezny
Statisticky  vyhladavac,

aky poskytuje napriklad

Google. Tieto vyhladdva¢e maji vysoké ndroky aj
na modelovanie tematicky zameranej domény, c¢o
znemoziiuje pouzivat tieto mechanizmy na webe. Tejto

oblasti vyskumu sa venuje hlavne Ustav informatiky

SAV, kde sa v roku 2006 zacali venovat oblasti
spracovania pisané¢ho prirodzeného jazyka. V tom case
sa inicioval aj vznik workshopov WIKT [42], ktorych
sucastou je v kazdom ro¢niku vydévanie niekolkych
lankov alebo celej sekcie venovanej spracovaniu
slovenského jazyka. Vyskum v UI SAV v spolupraci
s Univerzitou Pavla Jozefa Safirika v Kosiciach sa od
r. 2006 rozvijal hlavne v rémci projektu NAZOU
[43], kde sa tvorili ndstroje na ziskanie, spracovanie,
organizovanie a prezentciu informdcii z internetu.
Konkrétnou aplikiciou boli pracovné ponuky, néstroje
sa testovali aj na textoch slovenskych pracovnych
pontk. VUISAV bolavypracovan analyza spracovania
sloven¢iny [44] a zdroven bol vyvinuty ndstroj na
extrakciu informdcii Ontea [45, 46, 47], ktory bol
integrovany s nastrojmi na identifikiciu jazyka [48]

a néstrojom na lematiziciu [49].

Ontea pracuje na zéklade hladania vzorov. Tieto vzory
mozu byt jednak jazykovo zévislé vzory, ako napriklad
pouzitie predloziek, vetna skladba, ale aj jednoduchsie
vzory typu pouzitie velkych pismen, skratiek, ako
napriklad s. 7. 0., 4. s. na hladanie firiem, Sk, SKK, EUR,
EURO, € na hladanie ceny, alebo skratiek slovenskych
krstnych mien na hladanie 0sob v texte. Princip je
platny pre rozne jazyky, ale vzory sa musia tvorit pre
konkrétny jazyk, napriklad sloven¢inu. V sucasnosti
bol nastroj Ontea rozvijany na spracovanie e-mailovej
komunikacie. 'V ramci projektu AITIA [50, 51] bol
systém otestovany na slovenskych e-mailoch firmy
Anasoft a zdruzenia SANET. Ontea pouziva nielen
vzory, ale aj slovniky urbanonym (gazetteers), ako aj ich
kombindciu na extrakciu a identifikdciu entit v texte.
Pri pouziti slovnikov (ale aj niektorych typov hladania)
nastdva problém identifikicie entity, ak je v inom ako
zékladnom tvare, preto je vhodné pouzit lematizitor.
KedZe ide hlavne o nédzvoslovné entity ako ludia,
miesta, ndzvy produktov, mena projektov alebo sluzieb,

je tazké ich lematizovat. Tieto problémy sa zatial
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nepodarilo uspokojivo vyriesit, je v§ak mozné riesit ich
novym spdsobom kombindcie slovnika, tokenizicie po
znakoch, lematizécie a overenia entity v slovniku.
Extrakcia entit pomocou vzorov bola pouzitd
aj v experimente na rozsiahlych datach, ked sa
spractivali slovenské webové stranky s cielom extrakcie
geografickych dét (slovenskych adries) a ndsledného
vyhladdvania [52].

4.2.3 Reéové technolégia

Recovd technolégia tvori zaklad na vytvorenie
rozhrania, ktoré umoznuje pouzivatelovi komunikovat
so zariadeniami prostrednictvom hovoren¢ho jazyka
jednoduchsie nez napriklad pomocou grafického
displeja, klavesnice alebo mysi. Dnes sa takéto hlasové
pouzivatelské rozhrania pouZivaju na plne alebo
diasto¢ne automatizované ponuky sluzieb poskytované
spolo¢nostami ich zdkaznikom, zamestnancom alebo
partnerom na teleféne.  Obchodné ¢innosti, ktoré
vo velkej miere zévisia od hlasovych pouzivatelskych
rozhrani, su bankovnictvo, logistika, verejna doprava
a telekomunikdcie. Iné vyuzitia technoldgie recovej
interakcie st rozhrania pre $pecidlne zariadenia,
napriklad naviga¢né systémy do dut & uplatnenie
hovoreného jazyka ako alternativy k vstupno-
vystupnym modalitdim grafickych pouzivatelskych
rozhrani, napriklad v smartphonoch alebo tabletoch.

Vo svojej podstatc pozostava recova interakcia zo

styroch réznych technolégii:

= Automatické rozpozndvanie re¢i zodpovedd
za uréenie, ktoré slova v slede zvukov vypovedanych
pouzivatelom boli aktudlne hovorené.

» Syntaktickd analyza a sémantickd interpreticia
sa zaoberaju analyzovanim syntaktickej Struketry
vypovede pouzivatela a jej interpreticiou podla
ucelu prislusného systému.

= Dialégovy manazment je potrebny pri uréovani

opatreni, ktoré by sa mali podniknit na strane

systému, s ktorym pouzivatel komunikuje,

vzhladom na vstup pouzivatela a funkénost systému.
» Syntéza re¢i (Text-to-Speech, TTS) sa uplatiuje
na transformovanie textovej vypovede do zvukovej

formy, ktord bude pre pouzivatela vystupom.

Jednou z najvacsich vyziev je vytvorit systém
automatického rozpozndvania re¢i, ktory by dokazal

To
si vyzaduje bud obmedzenie moznych vypovedi

¢o najpresnejSie rozpoznat pouzivatelove slova.

pouzivatela na limitovany stbor klucovych slov, alebo
manudlne vytvorenie jazykovych modelov, ktoré by
pokryvali velké mnozstvo prirodzenych vypovedi
vjazyku pouzivatela. Zakladnou poziadavkou pre dobry
vykon je takisto dobre natrénovany akusticky model
zalozeny na obrovskom mnoZstve zaznamenanych
dét rozliSujucich prizvuk, vekovu skupinu, pohlavie
atd.

a nepruznému vyuzivaniu hlasového pouzivatelského

Kym prvd moznost vedie skor k strnulému

rozhrania a pravdepodobne by ju pouzivatelia dobre
neprijali, tvorenie, ladenie a zlepSovanie akustickych
a jazykovych modelov by zas vyrazne zvysilo néklady.
Hlasové pouzivatelské rozhrania, ktoré vyuzivaju
jazykové modely a dovoluju na zadiatku pouzivatelovi
flexibilne vyjadrit svoju potrebu — po vyzvani napriklad
frizou ,Ako vim moéZzem pomdct® - vykazuju
lepS$iu moznost automatizicie, aj lepsiu akcepticiu
pouzivatelmi, a teda maji vyhodu oproti nez menej
flexibilnému pristupu riadeného dialégu. Vynimku
tvoria tzv. embedded systémy, ktoré vyzaduju na
ovladanie relativne malo prikazov. V takom pripade je
pouzitie jazykovych modelov skor nevyhodou a aj dnes
sa takéto systémy tspesne buduji s pouzitim gramatik.
Pre vystupné ¢asti hlasového pouzivatelského rozhrania
inklinuju spolo¢nosti k pouzivaniu vopred nahranych
vypovedi profesiondlov — idedlne registrovanych
hovoriacich. V pripade statickych vypovedi, ktorych
obsah nezavisi od kontextu pouzitia alebo od osobnych

udajov daného pouzivatela, bude vysledkom vysoka
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Syntéza reci

Spracovanie signdlu

é D a N

Foneticky prepis &
vyber intondcie .
Porozumenie
prirodzenému
jazyku a dialég v
prirodzenom jazyku

Rozpozndvanie

6: Architektira jednoduchého dialégového systému

spokojnost pouzivatela. Cim dynamickejsi bude obsah
vypovede, tym vicsie problémy modze mat pouzivatel
s nejasnou prozédiou vyplyvajicou z retazenia
jednotlivych zvukovych segmentov. Dnes$né systémy
na syntézu re¢i sa vzhladom na optimalizovatelna
prozodicku prirodzenost dynamickych vypovedi javia

ako lepsie.

Trh  technolégii recovej interakcie presiel pocas
poslednej dekddy silnou $tandardizaciou rozhrani
medzi odlisnymi technologickymi komponentmi,
ako aj $tandardmi na tvorenie danych softvérovych
artefaktov pre danu aplikdciu. Za poslednych desat
rokov takisto prebicha silnd konsolid4cia trhu, hlavne
v oblasti automatického rozpozndvania reéi a syntézy
re¢i. Ndrodné trhy krajin G20, tzn. ekonomicky silnych
krajin so zna¢nou populdciou, st celosvetovo ovlidané
niekolkymi velkymi sipermi, pricom Nuance, Google

a Microsoft patria dnes medzi najvyznamnejsie.

Na Slovensku ma rozpoznévanie re¢i dlhu histériu,
ale vykondvalo sa len na pdde univerzit a vo
vedeckych institdcidch. Vidsina z nich sa sustreduje
na zdkladny vyskum a rieSenia $pecifickych problémov
rozpozndvania re¢i.  Oddelenie analyzy a syntézy
re¢i Ustavu informatiky Slovenskej akadémie vied
ako udastnik projektu SpeechDat-E sa ststreduje

prevazne na akustické modely telefonnych systémov.

S rastiicim mnozstvom inych re¢ovych nahrévok, ako

napriklad parlamentné diskusie, sa tstav pomocou
existujucich ndstrojov na rozpozndvanie re¢i snazi
vytvorit Sirie pouzitelné akustické modely pre
Hlavny déraz sa kladie
Katedra

elektroniky a multimedialnych komunikdcii Slovenskej

prepis diktovaného textu.

na rozpoznédvanie re¢i zdvislé od re¢nika.

Technickej univerzity v Bratislave sa sustreduje hlavne
na spracovanie re¢ového signalu v podmienkach hluku

Okrem

mnohého iného vytvorila katedra aj pocetné malé

(detekcia reci/hluku, extrahovanie atd.).

systémy na rozpoznévanie re¢i, aby mohla porovnévat
ich vykonnost a pouzitelnost na rozpoznivanie
Na Technickej

univerzite v KoSiciach existuju viaceré katedry, ktoré sa

volnej re¢i v slovenskom jazyku.

sustreduji na automatické rozpoznévanie reci. Katedra
telekomunikécii Slovenskej technickej univerzity sa
povodne zameriavala na zdkladny vyskum digitalneho
spracovania re¢ového signédlu, ktory postupne svoj
vyskum zamerala na rozvoj recovych interaktivnych

systémov.

Katedra so Slovenskou

akadémiou vied, Slovenskou technickou univerzitou

vytvorila v spoluprici

a Zilinskou univerzitou inteligentny komunika¢ny

pristupny
v slovenskom jazyku a demonstruje re¢ové interaktivne

re¢ovy systém, krory je verejnosti

systémy pri telefonovani. V stcasnosti je na katedre

jednym z jej najpozoruhodnejsich produktov v oblasti
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jazykového modelovania systém na rozpozndvanie
plynulej re¢i. Bazou jazykového modelu je korpus

pozostavajuciz 2 - 10 tokenov.

Druhé vyznamné pracovné miesto na Technickej
univerzite v KoSiciach je Katedra kybernetiky a umelej
inteligencie, kde bol pre slovendinu vytvoreny prvy
re¢ovy dialdgovy informa¢ny systém a fonetickad
SAMPA. Dnes na katedre

aktivity tykajice sa rozpozndvania re¢i okrajovu

abeceda zohrévaju
rolu. Katedra aplikovanej matematiky a Statistiky na
Fakulte matematiky, fyziky a informatiky Univerzity
Komenského v Bratislave pracuje predovsetkym
na rozpozndvani re¢i prostrednictvom izolovanych
slov detskych hlasov.  Vysledky boli aplikované vo
vzdeldvacom procese na verifikovanie textu ¢éitaného
detmi. Zo zvukovych dat zaznamenanych pre akusticky
modelovy nécvik boli vytvorené len dve re¢ové databédzy
(Alica a Viktdria). Hlavnd indtittcia na rozpoznéavanie
redi na Zilinskej univerzite je Katedra telekomunikécif
a multimédii. Jej tim sa zameriava predovSetkym na
spracovanie digitalneho signalu pre rozpoznanie redi
a rozpoznévanie izolovanych slov pomocou pouzitia
skrytych Markovovskych modelov.

Uzka

a multimedidlnych komunikicii TU v Kosiciach

spoluprdca medzi Katedrou elektroniky
a Oddelenim analyzy a syntézy re¢i Ustavu informatiky
Slovenskej akadémie vied vyustila do prvych viditelnych
uspechov rozvoja systému na rozpoznévanie plynulej
re¢i.  Vysledkom spoluprice je automaticky systém
prepisovania redi, ktory mozno vyuzit v oblasti
sudnictva.

Z komerénych systémov na rozpozndvanie redi
v slovendine stoji za pozornost produkt ¢eskej firmy
Newton Technologies, ktory mozno povazovat za prvy
systém prepisovania v slovencine, ktory je nezavisly od

re¢nika.

Odhliadnuc od stacasného stavu technolégie mozeme

konstatovat, ze v blizkej budtcnosti nastant vyrazné

zmeny, ktoré budu okrem vplyvov telefénu, internetu
a e-mailovych spojeni podnietené hlavne rozsirenim
smartphonov ako novej platformy na manazovanie
zékaznickych vztahov.  Tento trend ovplyvni aj
Na

jednej strane sa dopyt po hlasovych pouzivatelskych

vyuzivanie technoldgii recovej interakcie.

rozhraniach na telefonickej baze postupom casu
znizi, na druhej strane pouzivanie hovoreného jazyka
ako uzivatelsky komfortnej vstupnej modality pre
smartphony vyrazne ziska na doleZitosti  Tento
trend je podporovany aj olividnym zlepSenim kvality
rozpoznavania re¢i nezdvisle od hovoriaceho, a to pre
potreby diktovania, ktoré sa uz ponukaji pouzivatelom
smartphonov ako centralizované sluzby. Ak posunieme
outsourcing rozpozndvania re¢i do infraStrukedry
aplikécii, vyuzitie zikladnych lingvistickych technoldgii
pre $pecifické vyuzitie pravdepodobne v porovnani so

st¢asnostou ziska na ddlezitosti.

4.2.4 Strojovy preklad

S myslienkou vyuzivat digitdlne po¢itate na preklad
prirodzenych jazykov prisiel v roku 1946 A. D. Booth
a uchytila sa aj vdaka zna¢nej finan¢nej podpore tejto
oblasti v 50. a 80. rokoch 20. storo¢ia. Naprieck tomu
sa strojovému prekladu nepodarilo splnit o¢akévania,
ktoré nari boli kladené uz v za¢iato¢nych rokoch po jeho
vzniku.

Strojovy preklad jednoducho nahriddza slova jedného
prirodzen¢ho jazyka slovami iného jazyka. To sa da
vyuzit v oblastiach s velmi obmedzenym, stereotypnym
jazykom, akym je napriklad jazyk predpovede pocasia.
Pre dobry preklad menej $tandardizovanych textov
viak treba priclenit vidie textové celky (frazy,
vety alebo dokonca celé pasize) k ich najbliz§im
ndprotivkom v cielovom jazyku. Hlavny problém
tkvie vo fakte, ze Iudsky jazyk je dvojznaény. Jazykova
dvojzna¢nost prindsa problémy na mnohych jazykovych

urovniach, napriklad viaczna¢nost slovnych vyznamov
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na lexikdlnej rovine (,Leopard“ méze znamenat zviera
alebo opera¢ny systém) alebo pripojenie atributov na

syntaktickej rovine ako v prikladoch:

Otcovi priatelia neprisli, moji dno.

Otcovi priatelia neprisli, mne dno.

Jeden z moznych pristupov k problému sa zakladd
na lingvistickych pravidlach.  Pre preklad medzi
blizko pribuznymi jazykmi (ako viak aj uz uvedenych
prikladoch) je pripustnd aj metéda priameho prekladu.
Takéto systémy zalozené na pravidlich analyzuju
vstupny text a vytvaraju ,prostrednika®, symbolicka
reprezentaciu, z ktorej sa generuje text cielového jazyka.
Uspech tychto metdd velmi zévisi od dostupnosti
rozsiahlych lexikénov s morfologickymi, syntaktickymi
a sémantickymi udajmi a aj s velkymi subormi
gramatickych pravidiel vypracovanych skasenymi
lingvistami.

Koncom 80. rokov 20. storoéia, teda v case, ked sa
pocitate zacali rozméhat a stali sa cenovo dostupnejsie,
zvysil sa zdujem o Statistické modely pre strojovy
preklad.  Parametre tychto $tatistickych modelov st
odvodené z analyzy bilingvalneho textového korpusu,
akym je aj paralelny korpus Europarl, ktory obsahuje
rokovania Eurdpskeho parlamentu v 21 eurdpskych
jazykoch. Ak dostane Statisticky strojovy preklad
dostatok udajov, funguje dostatoéne dobre na to, aby
odvodil priblizny vyznam cudzicho jazyka v texte.
Na rozdiel od systémov riadenych znalostami vsak
Statisticky (alebo ddtami riadeny) strojovy preklad ¢asto
generuje gramaticky nespravne vystupy. Na druhej
strane vSak okrem zniZenej potreby ludského usilia
na pravopisné pisanie dokdze strojovy preklad riadeny
détami pokryt také $pecifikd jazyka, akymi st napriklad
idiomatické vyrazy, ktoré zas chybaju v systémoch
riadenych vedomostami.

Kedze sa silné a slabé stranky strojového prekladu
riadeného  vedomostami a

prekladu

strojového

riaden¢ho datami navzdjom dopfﬁajﬁ, v stdasnosti sa
vedci usilujd kombinovanim oboch metéd uplatnit
hybridné postupy. To je uskuto¢nitelné mnohymi
sposobmi.  Jednym z nich je moznost pouzit oba
typy systémov a nechat rozhodnut vyberovy modul
o najvhodnejSom vystupe pre kazda vetu. Pre dlhsie
vety vSak nebude dokonaly Ziadny vysledok. Lep$im
rieSenim je preto skombinovanie najlepsich (asti
kazdej vety z viacerych vystupov, ¢o vSak moéze byt
znatne zlozité, kedze koreSpondujuce ¢asti rozli¢nych
alternativ nie st vzdy zrozumitelné a musia byt nanovo
usporiadané.

V 90. rokoch 20. storo¢ia bol navrhnuty prototyp
strojového prekladu medzi blizko pribuznou ¢estinou
a sloven¢inou na Karlovej univerzite v Prahe.

TEOS Trendin uviedol na trh prvy prakeicky
pre

slovensky jazyk spolu s ich PC slovnikovym softvérom.

mnohojazyény softvér  strojového  prekladu
KedZe viak systém nepouzival nijakd hlbsiu lingvisticka
analyzu a jednoducho nahrédzal slovd jedného jazyka
slovami druhého jazyka (zvi¢Sa obmedzené len na
lemy), jeho uplatnenie sa obmedzovalo len na jazyky,
ktoré nedisponuji bohatym morfologickym systémom,
tj. na angli¢tinu. Novsie verzie vedia prekladat webové
stranky za behu, ¢o je funkcia mimoriadne uZito¢nd pre
anglicko-slovenské preklady (zdroveti jediny fungujici

smer prekladu).

Kvalita systémov strojového prekladu disponuje
stale obrovskym potencidlom na zlep3enie

Kvalita systémov strojového prekladu disponuje stéle
obrovskym potencidlom na zlep$enie. Sucasné vyzvy
spo¢ivaji hlavne v adaptabilite jazykovych zdrojov
na dantt doménu alebo pouzivatelsku oblast a v ich
integrécii do existujiceho pracovného toku vyrazovych
zékladni a prekladovych pamit. Vi¢sina sucasnych

systémov (niclen tych orientovanych na slovensky
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él’aﬁstick)'l

Analyza textu (formdtovanie,
morfolégia, syntax, atd')

strojovy
preklad

s

Posteditdcia textu
(formdtovanie, kontext, atd’)

vy

7: Strojovy preklad (3tatisticky; zaloZzeny na pravidlach)

jazyk) je orientovand na angli¢tinu. Najvyssiu kvalitu
prekladu z/do angli¢tiny pontka predovsetkym Google
Translate.

Dostupnost velkého mnozstva bilingvélnych textov je
v Statistickom strojovom preklade skuto¢ne klucova.
Pre slovendinu sa v sucasnosti korpus paralelnych
textov spolu s mnohymi inymi jazykmi len buduje.
Najviac dit — spolu milidny pérov viet — je dostupnych
v slovensko-¢eskom a slovensko-anglickom paralelnom
korpuse, ktory sa zostavuje v Jazykovednom ustave
L. Sttira. Obsah korpusu tvori prevazne beletria a vety
su automaticky zarovnané.

Na obrazku 1 (s. 28) je tabulka, ktora bola vytvorena
v rdmci projektu Euromatrix+, zndzornuje presnost
prekladov medzi 22 jazykmi z 23 oficidlnych
eurépskych jazykov (neporovndvala sa ir¢ina). Vysledky
sa hodnotili podla BLUE skére (¢im viac bodov, tym
lepsi preklad) [54]. Za beznych podmienok dokdze
¢lovek ziskat priblizne 80 bodov.

4.3 DALSIE APLIKACNE OBLASTI

Tvorba aplikdcii jazykovych technoldgii v sebe zahfria
mnozstvo Ciastkovych tloh, ktoré sice v interakcii
s pouzivatelom nevyjdu vzdy na povrch, ale poskytuju
rozli¢né funkcie skrytého systému. Koncipuji preto
v danej oblasti vyskumu doélezité otazky, ktoré sa

stali samostatnymi akademickymi subdisciplinami

pocitacovej lingvistiky.

Zodpovedanie otdzok sa stalo aktivnou oblastou
vyskumu, pre ktory boli vytvorené anotované korpusy
a ktory odstartoval vedecké superenie. Idea spociva
v posune od vyhladdvania pomocou kldvesnice (na
kroré pristroj odpovedd celym suborom potencidlne
relevantnych dokumentov) k variantu, v ktorom
pouzivatel kladie konkrétnu otdzku a systém generuje

jedind odpoved:

Otizka: Kolko rokov mal Neil Armstrong, ked

vystipil na Mesiac?

Odpoved: 38.

Pokial to stvisi s uz spominanou zdkladnou oblastou
vyhladavania na webe, zodpovedanie otizok je
predovietkym  zastreujicim vyrazom vyskumnych
otdzok typu: Aké druby otizok by sa mali rozliSovat
a ako by sa malo s nimi zaobchddzat, ako sa moze sibor
dokumentov, ktory potencidlne obsahuje odpoved,
analyzovat a porovndvat (ddvaju tieto dokumenty

konfliktnd odpoved?)

informdcia — odpoved - spolahlivo extrahovana

a ako moze byt Specifickd
zdokumentu bez neopravneného ignorovania kontextu.
V Centre pre informaéné technolégie v Kosiciach

bola vyvinutd softvérovéd kniznica, ktord spravuje
textové dokumenty
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Ciclovy jazyk —

DA EL ES ET FI FR HU IT LT LV MT NL PL PT
37.
34.5 46.9 25.5 26.7 42.4 22.0 43.5 29.3 29.1 25.9 44.9 35.1 45.9
32.8 47.1 26.7 29.5 39.4 27.6 42.7 27.6
34.6 48.9 30.7 30.5 41.6 27.4 44.3 34.5
343 475 27.8 31.6 41.3 24.2 43.8 29.7
26.5 29.0 48.3 23.7 49.6 29.0
24.0
33.4 30.9 37.0 35.0
29.5 27.2 36.6 30.5
25.5

EN BG DE CS
40.5 46.8
38.7

EN
BG 61.3
DE
CS
DA
1L
ES
ET
FI 49.3
FR 64.0
HU 48.0
IT 61.0
LT

LV

MT 72.1
NL
PL
PT
RO
SK
SL
SV

41.0 34.8 38.6

26.3
32.0 42.6
28.7 44.1
32.4 431
31.1 42.7
24.6 37.3
23.2 36.0
34.5 45.1
247 343
32.1 44.3
27.6 33.9
29.1 35.0
32.2 37.2 37.9 389
29.3 46.9 37.0 454
31.5 40.2 44.2 42.1
31.4 42.9 384 42.8 40.2 60.7 26.4 29.2
60.8 33.1 38.5 37.8 40.3 35.6
60.8 32.6 39.4 48.1 41.0
61.0 33.1 37.9 43.5 42.6 34.0 47.0 31.1 28.8
26.9 41.0 35.6 46.6 33.3 46.6 27.4 30.9

39.4 39.6
35.4 431
43.6

1\

SSERN

B
N

39.4
282 40.4
272 39.7 349
4 42.8 60.9 267 300
33.0 25.5 34.1 29.6 29.4
45.8 40.6 26.9 25.0 29.7
36.8 26.5 21.1 34.2 32.0
385 29.7 8.0 342 324
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N

30.7
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o

1 00
o

PR

1
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o

O

60.8
60.7

2

242
34.4 28.5 36.8
35.6 29.3 38.9 38.4
33.7 487 269 258 42.4 22.4 437 30.2
35.3 49.7 27.5 29.8 434 25.3 44.5 28.6
34.2 46.2 29.2 29.0 40.0 24.5 43.2 33.2
23.8
24.6 26.2 46.5 25.0 44.8 28.4 29.9 28.7 43.0 35.8 48.5
33.3 46.2 29.8 284 39.4 274 41.8 33.8 36.7 28.5 44.4 39.0 43.3 35.3
382 25.7 42.3 34.6 37.3 30.0 45.9 38.2 44.1 35.8
38.9 227 42.0 28.2 31.0 23.7 45.6 32.2 44.2 32.7 31.3

Target language
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 33.9 33.0 36.2 47.2
34.2 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 26.5 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
— 394 321 34.4 439
31.5 35.1 394
42.6 41.8
427

39.6 434 39.8 49.2
30.3

35.8 26.3 46.5
32.9 21.1 48.5
32.6 23.8 48.9
30.5 24.6 48.8
36.9 20.5 41.3
32.5 40.6
31.9 253
31.9
32.6 24.6
40.1 22.2 38.1
23.3 415
32 - 440
7 22.0
35.6 27.9 44.8
28.0 31.5 24.8 49.3

26.8

28.3
33.5 29.6
294

.
J

6.1

Vo= (W

R
3
S
J
2 p—
34.5
389 -
33.5

8: Strojovy preklad medzi 22 jazykmi EU - Machine Translation between 22 EU-languages [53]

To na druhej strane stvisi s tlohou ziskavania
informécii, s oblastou, ktord sa tesila velkej popularite
a vplyvu v obdobi ,$tatistického obratu® v pocitacovej
rokoch 20.

Extrahovanie informdcii sa sustreduje na identifikdciu

lingvistike v ranych 90. storodia.

$pecifickych informécii v  $pecifickych  triedach
dokumentov; akymi by mohli byt napriklad detekcia
kla¢ovych hrac¢ov prevzatia podnikov, ktori st uvedeni
v novinovych ¢ldnkoch. Druhy variant, na ktorom sa
pracovalo, st spravy o teroristickych utokoch, v pripade
ktorych problémom zostiva zmapovanie textu do
$ablony Specifikujucej pachatela, ciel, ¢as a miesto utoku,

ako aj jeho dosledky.

$ablony je ustrednou charakteristikou extrahovania

Doménovo $pecifickd naplii

informécii, ktora je aj z tohto dévodu dal$im prikladom
»zékulisnej* technoldgie, ktora predstavuje dobre
ohrani¢ent oblast vyskumu, ale z praktickych dévodov

musi byt vsadend do vhodného aplika¢ného prostredia.

JBOWL (Java kniznica Bag-OfWords) softvérova
kniznica bola vyvinutd v Centre pre informaéné
technolégiec (FEI-CIT) v KoSiciach na podporu
NLP Text JBOWL

moduldrny systém umoziujuci spravovanie textovych

Mining  aplikdcii.

je
dokumentov. Poskytuje funkcie a prostriedky
podporujice spracovanie textov prirodzené¢ho jazyka
(napr. tokenizdciu, morfologicku analyzu, lematiziciu,
viacznalnost, syntaktickd analyzu zalozenu na sietach
ATN, identifikdciu klasterov a fraz, meranie zdvaznosti
terminov a ich oznatovanie), objavuje znalosti
a tazi z neStruktirovanych textovych dokumentov.
Okrem iného systém implementuje viaceré algoritmy
kontrolovaného a nekontrolovaného strojového ucenia
s nastavite[nymi vstupnymi parametrami a metédami

na hodnotenie kvality modelov Text Miningu.

Dve hrani¢né oblasti, ktoré nickedy hraju rolu

samostatnej aplikdcie a inokedy rolu podporného,
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skryté¢ho komponentu, st sumarizovanie a generovanie
textu. Sumarizovanie zjavne suvisi s ilohou skracovania
textu a ponuka sa napriklad aj ako funkcia MS
Wordu.

metdd, pricom najprv identifikuje ,délezité slova

Pracuje prevazne na zdklade Statistickych

v texte (napriklad slova, ktoré s v tomto texte vysoko
frekventované, ale vyrazne menej pouzivané v beznom
jazyku), a ndsledne uréuje tie vety, ktoré obsahuju
vela ,dolezitych® slov. Tieto vety su v dokumente
vyzna¢ené alebo su z neho extrahované a pouzité na
tvorbu sumiru. V tomto variante, ktory je doteraz
najpouzivanejsi, sa sumarizovanie rovnd extrahovaniu
viet: text je redukovany na podskupinu jeho viet.
Vsetky komeréné sumarizéry vyuzivaji préve tento
ndpad. Alternativny postup, ktorému sa venuje len
cast vyskumu, spociva v aktudlnej syntéze novjch viet,
t. j. buduje stuhrn viet, ktoré sa nemusia ukézat v takejto
forme vo vychodiskovom texte. Takyto postup si vak
vyzaduje ur¢ité hlbsie porozumenie textu a je ovela
menej priamociary. Textovy generdtor ako celok vo
vi¢ine pripadov nie je samostatnou aplikdciou, ale
je véleneny do vid&Sicho softvérového prostredia, ako
napriklad do klinického informa¢ného systému, kde sa
udaje o pacientoch zhromazduju, skladujd, spractvajy,
pri¢om generovanie sprav je len jednou z mnohych

funkecii.

4.4 JAZYKOVE TECHNOLOGIE
VO VZDELAVANI

Jazykové technolégie predstavuju vysoko interdisciplinirnu

oblast, ktord si okrem iného vyZaduje expertizy
lingvistov, vedcov vypoctovej techniky, matematikov,
filozofov, psycholingvistov a neurolégov.  Jazykové
technoldgie si na slovenskych fakultach stile hladaju

pevné miesto.

Pracovnici Ustavu informatiky SAV vedd kurz
ziskavania informdcii, grafovych algoritmov na
ich podporu a spracovania velkého mnoZstva dét

Od roku 2007 viedli vjskumnici z Ustavu informatiky
Slovenskej akadémie vied (Michal Laclavik a Martin
Seleng) na  Fakulte
STU kurz ziskavania

zameriavali na problematiku ziskavania a extrahovania

informa¢nych  technoldgii

informdcii, v ktorom sa
informdcif [55], grafovych algoritmov na ich podporu
a spracovania velkého mnozstva dit. Studenti riesia
v tejto doméne rozli¢né projekty, pricom viaceri
pouzivaju slovenské zdroje, pripadne, nicktori riesia
priamo problémy spracovania slovenského jazyka.
Ako priklad uvddzame viaceré projekty zamerané na
vytvorenie Statistického, slovnikovo orientovaného
alebo algoritmického stemera zalozeného na projektoch
Snowbal alebo Egothor, ako aj projekty zamerané
na urcovanie uc¢innosti a Statistiky pri jednoduchych
stemeroch, ktoré funguji na principe vynechania
samohlasok, diakritickych znamienok, celych slovnych
atd.
prebiehajuce projekty Statistickych prekladov alebo

zakondéeni Takisto sem patria aj subezne
tvorba automatického slovnika, ktory prekladd medzi
sloven¢inou a inymi jazykmi (angli¢tinou, ¢eStinou).
Napokon st to projekty vyuzivajuce slovniky alebo
frekvenéné jazykové slovniky pre aplikacie ako T9,
extrahovanie pomenovanych entit s pouzitim metéd
strojového ucenia, kniZnice ako OpenNLP, tvorba
morfologického analyzdtora, ako aj extrahovanie

udalosti z e-mailov alebo zo slovenskych webovych

stranok a pod.

Dodnes neexistuje Ziadny pravidelny $tudijny program

pocitacovej lingvistiky.
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4.5 STATNE PROGRAMY A
INICIATIVY

Jazykové technolégie a ich vyvoj sa na Slovensku
stale povazuju za sucast vedy a vyskumu. Zaraduju
sa najmd do oblasti aplikovaného vyskumu, a to
v ramci lingvistiky (predovietkym lexikografie)
alebo informatiky. Kontakt s komerénou sférou je
nedostatoény az sporadicky. 'V stlasnosti sa vSak
zadinaju jazykové technoldgie v zna¢nej miere vyuzivat
v roznych softvérovych aplikéciach. Prvé velké projekty
zamerané na jazykové technolégie a zdroje na Slovensku
boli osobitne schvélené a financované vlidou. Iilo o
projekty Vybudovanie Narodného korpusu slovenského
Jjazyka a elektronizdcia jazykovedného vyskumu v rokoch
2002-2006 a Komplexné spracovanie slovenského jazyka
a jeho elektronizdcia na icely jazykovedného vyskumau.
Oba projekty sa realizovali v Jazykovednom dtstave

Ludovita Sttira Slovenskej akadémie vied.

Projekt Vybudovanie Nirodného korpusu slovenskébo
Jjazyka a vyskumu
v rokoch 2002-2006 bol schvdleny uznesenim
vlady ¢ 137/2002.

reprezentativny korpus slovenského jazyka, ktory je

elektronizdcia  jazykovedného
Jeho cielom bolo vybudovat

nevyhnutnym zékladom a materidlovym zdrojom pre
vietky lingvistické vyskumy a vyskumy pocitatového
spracovania prirodzeného jazyka. Jazykovy materidl
korpusu je zdkladnou bézou pri tvorbe velkého
diela -  Slovnika  stéasného

lexikografického

slovenského jazyka.

V rdmci projektu sa vytvorilo oddelenie Slovenského
narodného korpusu, ktoré sa nasledne stalo vedicim
pracoviskom v oblasti spracovania prirodzeného jazyka
V rokoch 2007-2011 (druha fiza)

projekt pokracoval pod ndzvom Budovanie Slovenského

na Slovensku.

ndrodného  korpusu a elektronizicia jazykovedného
vyskumu na Slovensku na zéklade zmluvy a jeho

spolufinancovani medzi Ministerstvom $kolstva SR,

Ministerstvom kultary SR a SAV.

V rokoch 2003-2006 sa v rdmci $titneho programu
vyskumu a vyvoja Aktudlne otdzky rozvoja spolo¢nosti
2003SP200280307

Komplexné spracovanie slovenského jazyka a jeho

zdroverl realizovala tdloha &
elektronizdcia na ticely jazykovedného vyskumu. Vdaka
rie$eniu tejto tlohy sa mohlivyvijat potrebné néstroje na
pocitatové spracovanie slovenského jazyka a rozirovat
dalSie zdroje: morfologicka a syntaktickd anoticia,
elektronické  lingvistické ~ zdroje,  terminologicka
databédza a pod. Vysledky tohto projektu sa vyuzivaju
a dalej rozvijaju v pokracujucom projekte a nasli si cestu
aj do komer¢nej sféry.

Dalsim  vyznamnym  projektom v  spracovani
slovenského jazyka bol projekt APD - Automaticky
prepis diktdtu pre Ministerstvo spravodlivosti Slovenskej
republiky koordinovany Oddelenim analyzy a syntézy
re¢i Ustavu informatiky Slovenskej akadémie vied v
spoluprici s Katedrou elektroniky a multimedialnych
komunikacii Technickej univerzity v Kosiciach. Projeke
sa realizoval v rokoch 2009-2011. Ciclom bolo
vytvorit kompletny systém na prepis hovoreného
slovenského jazyka, S$pecidlne v oblasti sudnictva.
Projeke bol financovany Ministerstvom spravodlivosti
Slovenskej republiky. 'V stcasnosti sa systém zac¢ina
vyuzivat v pilotnej prevadzke na stidoch Slovenskej
republiky. Tieto projekty boli na Slovensku doteraz
jedinou vyznamnou iniciativou v oblasti po¢ita¢ového
spracovania slovenéiny.  Pripravili vychodisko pre
hlbsi vyskum, ako aj rozmach komerénych projektov
v tejto oblasti. Financovanie dalSicho vyskumu je viak

jednozna¢ne nevyhnutné.

4.6 DOSTUPNOST NASTROJOV
A ZDROJOV

Na obrizku 9 pontkame sumarizdciu sucasného

stavu jazykovych technoldgii pre slovendinu. Kritéria
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9: Stav podpory jazykovych technolégii v slovenéine

existujicich ndstrojov a zdrojov v rozmedzi 0 (velmi opitovné pouzitic a prisposobenie potrebdm

nizky) az 6 (velmi vysoky) navrhli popredni odbornici. pouzivatela (v pripade, Ze tam st napr. dva rdzne
zdroje, jeden z nich Giplne otvoreny a druhy tplne

1. Kvantita: ~ Existuje pre dany jazyk nejaky

nastroj/ zdroj? Cim viac nastrojov/ zdrojov existuje,
tym je hodnotenie vyssie.

= 0: neexistuju ziadne nastroje/zdroje

= 6: mnoho nastrojov/zdrojov, velkd roznorodost
. Dostupnost: St néstroje/zdroje dostupné? -
t. j. st Open Source volne pouzitelné na akejkolvek
platforme alebo st dostupné len za vysoku cenu,

resp. za obmedzenych podmienok?

= 0: takmer vSetky ndstroje/zdroje stt dostupné len
za vysoku cenu

» 6: velké mnozstvo nastrojov/zdrojov je volne
dostupnych vdaka licencidm OpenSource, ako

napr. Creative Commons, ktoré umoziiuji

. Kvalita:

. Pokrytie:

uzavrety, do tabulky zaddme priemer, t.j. 3)

Do akej miery sa jednotlivé kritérid
spravania ndstrojov a ukazovatele kvality zdrojov
priblizujat  ku  kvalite najlepsich  dostupnych

nastrojov, aplikacii ¢ zdrojov? St tieto

néstroje/zdroje aktudlne a udrziavané?
= 0: amatérsky néstroj/zdroj

» 6: kvalitny ndstroj/zdroj, anoticie v zdroji sa
kvalitou rovnaju ru¢nym anotécidm

Do akej miery spliiaji najlepsie

dostupné nastroje prislusné kritérid pokrytia (3tylov,

zénrov, druhov textov, jazykovych javov, typov

vstupov/vystupov, poltu jazykov podporovanych
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5. Vyspelost:

MT systémami atd.)? Do akej miery su zdroje

reprezentantmi danych jazykov, resp. subjazykov?

s O:

osobité pripady, malé pokrytie, pouziva salen vo

zdroj/nastroj urcéeny na $pecifické ucely,

velmi $pecifickych, neobvyklych pripadoch
= 6

nastroj, Siroko uplatnitelny, velké mnozstvo

zdroj so Sirokym pokrytim, robustny

podporovanych jazykov
Mobze sa né.stroj/zdroj povazovat
Daju

sa najlepSic dostupné ndstroje/zdroje priamo

za vyspely, stabilny a pripraveny na trh?

pouzit alebo sa musia upravit? Je vykon takychto
technol6gii dostato¢ny a pouzitelny? Alebo su to
len prototypy, ktoré st nevhodné pre produktivne
systémy? Ukazovatelom vyspelosti moze byt prijatie
nastrojov/zdrojov do komunity a ich uspesné

pouzivanie v systémoch jazykovych technologii.

s O:

overenie koncepcic

predbezny prototyp, amatérsky systém,

= 6: okamzite integrovatelny/pouzitelny prvok

systému

. Udrzatelnost: Ako sa dd ndstroj/zdroj udrziavat,

resp. integrovat do sucasnych informaénych

systémov? Spfﬁa néstroj/zdroj uréitd trover
udrzatelnosti vzhladom na dokumentaciu/manualy,
vysvetlenie pripadov pouzitia, front-endy, GUI atd.?
Vyuziva dany nastroj Standardné/najspolahlivejsie
programovacie jazyky (napr. Java EE)? Existuju
technické/vyskumné normy, resp. kvazinormy? Ak
4no, vyhovuje néstroj/zdroj tymto normém (d4tové

forméty a pod.)?
= 0: stkromné zdroje, ddtové forméty a APTad hoc
= 6: zdroje uplne vyhovujice normam, kompletna
dokumentdcia
. Adaptabilnost: Do akej miery sa daji najlepsie

, . . ' TRy 1
naStrOJC/Zdl‘O}e adaptovat, resp. rozsirit na nove

ulohy/domény/zénre/typy textov/pripady pouzitia
atd.?
= 0: je prakticky nemozné adaptovat nistroj/zdroj
na nové tlohy, dokonca ani s pouzitim velkého
mnozstva zdrojov ¢i ¢lovekohodin
= 6: vysokd troven adaptabilnosti; néstroje/zdroje

sa daju velmi jednoducho a efektivne adaptovat

Tabulka sa d4 zhrnat do niekolkych klu¢ovych bodov:

Na Slovensku existuje nickolko $pecializovanych
kvalitnych korpusov, ale dosial tu nie je dostupny
ziaden velky, syntakticky anotovany korpus.
Referenénym korpusom pre slovenéinu je Slovensky
nérodny korpus. Kvoéli licenénym obmedzeniam je
viak pristupné len jeho vyhladavacie rozhranie.

Na druhej strane, korpus hovorenych textov
nepodlicha zdkonu o ochrane autorskych prév a je
verejne dostupny. Jeho rozsah je viak oproti rozsahu
korpusu pisanych textov nepatrny.

Mnohé zdroje st ne$tandardizované, t. j. aj ked
existujd, nie st udrziavané. Na Standardizéciu déc
a vymenu formdtov je nevyhnutné spolo¢né usilie
a iniciativa.

Spracovat sémantiku je taz$ie ako spracovat syntax;
spracovat textovu sémantiku je taz$ie nez spracovat
lexikdlnu a vetnt sémantiku.

Sloven¢ina md ontologicky zdroj (zmapovany
na anglické ontologické zdroje), no jeho pokrytie
je obmedzené.

V zmysle reprezenticie vedomosti o svete existuju
standardy pre sémantiku (RDF, OWL, atd.), ktoré
sa viak tazko aplikujt na ulohy NLP.

Spracovanie  pisaného

textu je rozvinutejsie

ako spracovanie hovoreného textu (najmi
rozpoznévania redi).

V sloventine chybaji mnohé zdroje, ktoré sa v inych
jazykoch povazuju za Standard; jazykovy vyskum

NLP je na Slovensku velmi slabo financovany.
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» Nicktoré vyskumné a vyvojové aktivity pre
sloven¢inu sa realizuji v Ceskej republike —

na ¢eskych univerzitdch alebo v sikromnom sektore.

= Vyskum re¢i sloven¢inu

rozpoznavania pre
prebieha na niekolkych univerzitich a vyskumnych
pracoviskdch, no mnoZstvo volne dostupnych
néstrojov a dit je obmedzené.

= Naopak, syntézu redi spractivaju univerzity a iné
vedecké pracoviskd v ovela mensom rozsahu.

= V oblasti syntézy re¢i su dostupné OpenSource
baliky a niekolko jednoduchych syntetizatorov redi,
no syntéza re¢i s prirodzenej$imi hlasmi nie je
dostupnd.

= Slovenské dialdgové systémy st velmi malo roz$irené
v dosledku nizkej dostupnosti kvalitnych modulov

rozpoznavania reci pre sloven¢inu.

4.7 POROVNANIE JAZYKOV

Stcasny stav jazykovych technolégii je rozdielny
v kazdej krajine.  Na porovnanie situdcie medzi
jednotlivymi jazykmi slazi nasledujice ohodnotenie
vzorovych aplikdcii v oblasti strojového prekladu
a spracovania jazyka, textovej analyzy a zdrojov
prislusného jazyka, ktoré st nevyhnutné na tvorbu
jazykovych technolégii. Tieto jazyky sa zoskupili na
zéklade nasledujicej patbodovej Skély:

1. vynikajica podpora jazykovych technoldgii
velmi dobrd podpora
dobréd podpora

diasto¢nd podpora

AN S

slab4 alebo Ziadna podpora

Podpora jazykovych technoldgii sa merala podla

nasledovnych kritérii:

= Spracovanie re¢i: Kvalita existujucich technolégii na

rozpozndvanie redi, kvalita existujucich technolégii

re¢ovej syntézy, zaber domén, pocet a velkost

existujicich  hovorenych korpusov, mnozstvo
a pestrost dostupnych na reci zalozenych aplikdcii

= Strojovy preklad: Kvalita existujicich technolégii
strojového prekladu, pocet pokrytych jazykovych
parov, pokrytie lingvistickych fenoménov a domén,
kvalita a velkost existujucich paralelnych korpusov,
mnozstvo a pestrost dostupnych aplikacii strojového

prekladu

» Textovd analyza: Kvalita a pokrytie existujicich
technoldgii textovej analyzy (morfoldgie, syntaxe,
sémantiky), pokrytie lingvistickych fenoménov
a domén, mnozstvo a pestrost dostupnych aplikacii,
kvalita a velkost existujicich (anotovanych)

textovych korpusov, kvalita a pokrytie existujucich

lexikdlnych zdrojov (napr. WordNet) a gramatik

= Zdroje: Kvalita a velkost existujucich textovych
korpusov, hovorenych korpusov a paralelnych
korpusov, kvalita a pokrytie existujicich lexikdlnych

zdrojov a gramatik

4.8 ZAVERY

Touto sériou bielych knih sme uskutocnili prvé kroky
na stanovenie stupia podpory jazykovych technoldgii pre
30 eurdpskych jazykov a na vysokej sirovni sme poniikli
Po

odhaleni medzier, potrieb a nedostatkov moze Eurdpska

porovnanie situdcie medzi jednotlivimi jazykmi.

Jjazykovd komunita a jej zainteresované strany realizovat
rozsiably vyjskum a rozvojovy program s cielom vybudovar
s pomocou technoldgii v Eurdpe skutocne multilingvdlnu
komunikdcin.

Biela kniha dokazuje, ze na Slovensku existuje kvalitné
prostredie pre lingvisticky vyskum aj napriek tomu,
ze dany technologicky priemysel sa tu dostatoéne
nerozvinul. Slovensky vyskum sa realizuje iba s malym
poc¢tom dostupnych technoldgif a zdrojov. Tento pocet

je niz$i ako v pripade inych jazykov ako st ¢estina alebo
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A

polstina a podstatne nizsi ako je to v pripade hlavnych
jazykov EU (angli¢tiny, nemdéiny alebo francdzitiny).
Slovenské jazykové technolédgie a zdroje maju navyse
zjavne horsiu kvalitu.

Na§ pohlad na technologickii podporu slovenského
jazyka naozaj nemdze byt optimisticky. Na Slovensku
méme rodiaci sa vyskum v oblasti jazykovych
technolégii pre slovendinu, a to najmi na univerzitéch,
vo vedeckych pracoviskach, ako aj v malych a strednych
podnikoch, ktoré sa zameriavaju na zékladny vyskum a
rieSenia Specifickych problémov v oblasti jazykovych
technolégii.  Rozne indtiticie zasvitili svoj vyskum
rozvoju jazykovych technolégii, ako su tvorba velkych
korpusov sloventiny (pisanych textov ale aj hovoreného
jazyka), morfologickd analyza, strojovy preklad,
komplexné recové interaktivne systémy, rozpozndvanie
re¢i a podobné. Ich rozvoj je viak nutné dalej rozvijat a

podporovat.

Ako uvédza tato sprava, skor ako bude mozné urobit
nejaky posun v spracovévani slovencéiny, musia sa
podniknut okamzité kroky. Je jasné, Ze sa musi vynalozit
vi¢Sia snaha vytvorit zdroje jazykovych technolégii
pre slovendinu a viest vyskum, inovdciu a rozvoj
ako taky. Potreba velkoobjemovych dat a extrémna
komplikovanost systémov jazykovych technolégii robi
rozvoj novej infratrukedry velmi délezitym. Podporilo
by to spolupricu vsetkych zainteresovanych stran.

Vo financovani vyskumu a rozvoja chyba kontinuita.
Kritkodobo koordinované programy sa striedaju s
obdobiami nizkeho az zriedkavého financovania,
pri¢om je tu badatelny celkovy nedostatok koordinicie
programov v daldich krajinich EU a v samotnej
Eurdpskej komisii.  Slovencine by spolu s dalsimi
jazykmi pomohol va¢si zdujem o jazykové technolégie
a vytvorenie viacjazyéného programu pre eurdpske

krajiny a cely svet [56].
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Vynikajtca Velmi dobrd Dobri Ciasto¢nd Slaba/Ziadna
podpora podpora podpora podpora podpora

10: Klastre jazykov pre spracovanie reci

Vynikajica Velmi dobra Dobri Ciastond Slabé4/Ziadna
podpora podpora podpora podpora podpora

11: Klastre jazykov pre strojovy preklad
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Vynikajica Velmi dobra Dobra Ciasto¢na Slab4/Ziadna
podpora podpora podpora podpora podpora

12: Klastre jazykov pre textovi analyzu

Vynikajica Velmi dobrd Dobra Ciasto¢na Slaba/Ziadna
podpora podpora podpora podpora podpora

13: Klastre jazykov pre zdroje
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O META-NET-E

META-NET je sict excelentnosti ¢iastoéne financovana
z fondov Eurdpskej komisie. Siet tvori v sti¢asnosti
54 vyskumnych centier z 33 krajin [57]. META-NET
buduje Multilingvélnu eurdpsku technologicku alianciu
META, ktord predstavuje narastajucu komunitu
profesiondlov jazykovych technolégii a organizacii
v Eurépe.

META-NET  podporuje zéklady

multilingvélnej eurdpskej informacnej spolo¢nosti tym,

technologické

v

Zc:

= umoziuje komunikdciu a spolupridcu v roznych
jazykoch;

= garantuje vSetkym Eurépanom rovnaky pristup
k informacidm a vedomostiam v [ubovolnom jazyku;

funkcie  zosietovanych

vylepsuje
informa¢nych technolégii.

= buduje a

Siet podporuje Eurdpu tym, Ze ju spdja ako jediny
META-NET

stimuluje a podporuje rozvoj viacjazy¢nych technoldgii

digitdlny trh a informac¢ny priestor.
vietkych eurdpskych jazykov.  Tieto technoldgie
vyuzivaji automaticky preklad, generuju obsah,
spractivaju informdcie, riadia vedomostny manazment
a i Vyuzivaji tiez intuitivne jazykové rozhrania
aplikovatelné na rozmanité technologické vydobytky
ako je domdca elektronika, stroje, autd alebo pocitace ¢i
roboty.

Od 1. februdra 2010 v sebe META-NET zahfnia tri
nasledujtce okruhy ¢innosti: META-VISION, META-
SHARE a META-RESEARCH.

META-VISION podporuje dynamicki a vplyvnt

komunitu zainteresovanych strén, ktort zjednocuje

(SRA;  Strategic
Research Agenda) pre oblast eurépskych jazykovych
Hlavnym cielom META-VISION je

vytvorit v Eurdpe ucelent a sudrznd komunitu

strategicky  vyskumny  program
technolégii.

jazykovych zoskupenie  roéznych

technolégii  cez
zainteresovanych  strn. Stcasnd séria  Dbielych
knih bola pripravovand v 29 jazykoch.  Spolo¢nd
technologicka vizia sa vytvérala v troch vizionarskych
skupindch. Technologickd rada META vznikla s cielom
prediskutovat a pripravit strategicky vyskumny program
zalozeny na vizii vzdjomnej spolupricie celej komunity
jazykovych technoldgii.

META-SHARE

a spristupnenie zdrojov. Siet datovych dlozisk bude

vytvira moznosti na vymenu
obsahovat publikicie, subory dit, multimedidlne

subory, vypoltové néstroje, sluzby a aplikdcie
usporiadané do $tandardizovanych kategérii. Zdroje
sa daju jednoducho vyhladat. Su to jednak bezplatné
avolne pristupné materidly, ale aj zdroje s obmedzenym
a spoplatnenym pouzitim.

META-RESEARCH spdja pribuzné technologické
oblasti. Tito oblast sa snazi vyuzit poznatky inych
oblasti a zuzitkovat ich na vyskum jazykovych
technolégii.  Tento okruh sa obzvlist zameriava
na $pickovy vyskum v oblasti strojového prekladu,
dar,

organizovania jazykovych zdrojov na uéel hodnotenia;

pripravy  ditovych suborov a

zbierania

na zostavovanie inventira nastrojov a metdéd a

pre

organizovanie semindrov ¢ Skoleni ¢lenov

komunity.
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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 and Italian to Icelandic, every-
day communication between Europe’s citizens as well as
communication in the spheres of business and politics is
inevitably confronted with language barriers. The EU’s
institutions spend about a billion euros a year on main-
taining their policy of multilingualism, i. e., translating
texts and interpreting spoken communication. Yet does
this have to be such a burden? Modern language tech-
nology and linguistic research can make a significant
contribution to pulling down these linguistic borders.
When combined with intelligent devices and applica-
tions, language technology will in the future be able to
help Europeans talk easily to each other and do business

with each other even if they do not speak a common lan-

guage.
Language technology builds bridges.

One classic way of overcoming the language barrier is to
learn foreign languages. Yet without technological sup-
port, mastering the 23 official languages of the member
states of the European Union and some 60 other Euro-
pean languages is an insurmountable obstacle for the cit-
izens of Europe and its economy, political 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

but also in trade relations with third countries, espe-
cially emerging economies. To achieve this goal and pre-
serve Europe’s cultural and linguistic diversity, it is nec-
essary to first carry out a systematic analysis of the lin-
guistic particularities of all European languages, and the
current state of language technology support for them.
Language technology solutions will eventually serve as

a unique bridge between Europe’s languages.

Language technology as a key for the future.

Language technologies and natural language processing
of the Slovak language have been lagging behind a lot,
compared with the situation in neighbouring countries.
For example, there was a high quality natural language
processing research carried on in the Czech Republic al-
ready in the mid-1990s, and the Czech language tech-
nologies have strong commercial backing. In Slovakia,
the first foray into the field was in the beginning of this
millennium, with the creation of the Slovak National
Corpus.

The first two big government funded research projects
with a focus on language technologies and resources
in Slovakia were National Corpus of the Slovak Lan-
guage and Electronisation of Linguistic Research in the
years 2002-2006 and Integrated Computational Pro-
cessing of the Slovak Language for Linguistic Research
Purposes, both carried out at L. Sttr Institute of Lin-
guistics, Slovak Academy of Sciences, and their contin-
uation as Construction of Slovak National Corpus and

Electronisation of Linguistic Research in Slovakia (in the

39



years 2007-2011), sponsored by the Ministry of Educa-
tion of the Slovak Republic, Ministry of Culture of the
Slovak Republic and the Slovak Academy of Sciences.
Another major project concerning the Slovak language
processing was the project Automatic Transcription of
Dictate for the Ministry of Justice of the Slovak Repub-
lic, coordinated by the Department of Speech Analysis
and Synthesis of the Institute of Informatics of the Slo-
vak Academy of Sciences, with participation of the De-
partment of Electronics and Multimedia Communica-
tions of the Technical University of KoSice, carried out
in the years 2009-2011, funded by the Ministry of Jus-
tice of the Slovak Republic. The goal of the project was
to create a complete system for transcribing spoken Slo-
vak language, specialised for judicial domain and is cur-
rently being deployed in the courts of law in the Slovak
Republic.

These three projects were so far the only major initia-
tives concerning natural language processing of the Slo-
vak language. As this white paper series shows, there is

a dramatic difference between the level of research and

the state of language tools and resources for Slovak and
other European languages. Therefore, a focused effort is
needed to bring up the Slovak language technologies to

a comparable level.

Language technology helps unify Europe.

META-NET’s long-term goal is to introduce high-
quality language technology for all languages in order to
achieve political and economic unity through cultural
diversity. The technology will help tear down existing
barriers and build bridges between Europe’s languages.
This requires all stakeholders - in politics, research, busi-
ness, and society - to unite 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 [58] or the
Strategic Research Agenda (SRA) can be found on the
META-NET web site: http://www.meta-net.cu.
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LANGUAGES AT RISK: A CHALLENGE FOR
LANGUAGE TECHNOLOGY

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

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 and knowledge exchange were accom-
plished by efforts such as Luther’s translation of the
Bible into vernacular language. In subsequent centuries,
cultural techniques have been developed to better han-

dle 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;

= the creation of editorial and bibliographic guidelines
assured the quality and availability of printed mate-

rial;

= 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 of the processes:

= desktop publishing software has replaced typewrit-

ing and typesetting;

= presentation software, such as OpenOffice/LibreOfhice

Impress or Microsoft PowerPoint has replaced over-
head projector transparencies;
m e-mail send and receive documents faster than a fax

machine;

» SIP telephony and Skype offers cheap Internet

phone calls and hosts virtual meetings;

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

change multimedia content;

= search engines provide keyword-based access to web
pages;

= 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 such tools and applications are helpful, they
are not yet capable of supporting a sustainable, multi-
lingual European society for all where information and

goods can flow freely.

41



2.1 LANGUAGE BORDERS
HOLD BACK THE EUROPEAN
INFORMATION SOCIETY

We cannot predict exactly what the future informa-
tion society will look like. But there is a strong like-
lihood that the revolution in communication technol-
ogy is bringing people speaking different languages to-
gether in new ways. This is putting pressure on individ-
uals to learn new languages and especially on develop-
ers to create new technology applications to ensure mu-
tual understanding and access to shareable knowledge.
In a global economic and information space, more lan-
guages, speakers and content interact more quickly with
new types of media. The current popularity of social
media (Wikipedia, Facebook, Twitter, YouTube, Pokec,
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 we do not understand. According to a re-
cent report from the European Commission, 57% of In-
ternet users in Europe purchase goods and services in
non-native languages (English is the most common for-
eign language followed by French, German and Span-
ish). 55% of users read content in a foreign language
while only 35% use another language to write e-mails or
post comments on the Web [2]. A few years ago, English
might have been the lingua franca of the Web — the vast
majority of content on the Web was in English — but
the situation has now drastically changed. The amount
of online content in other European (as well as Asian
and Middle Eastern) languages has exploded. Surpris-
ingly, this ubiquitous digital divide due to language bor-

ders 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 Ro-
mani and Rusyn were mostly limited to oral forms of
transmission, which in turn restricted their scope of
use. Will the Internet have the same impact on our lan-
guages? Europe’s approximately 80 languages are one
of its richest and most important cultural assets, and
a vital part of its unique social model [3]. While lan-
guages such as English and Spanish are likely to sur-
vive in the emerging digital marketplace, many Euro-
pean languages could become irrelevant in a networked
society. This would weaken Europe’s global standing,
and run counter to the strategic goal of ensuring equal
participation for every European citizen regardless of
language. According to a UNESCO report on multi-
lingualism, languages are an essential medium for the
enjoyment of fundamental rights, such as political ex-

pression, education and participation in society [4].

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

2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investment efforts in language preservation

focused on language education and translation. Accord-
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ing to one estimate, the European market for transla-
tion, interpretation, software localisation and website
globalisation was €8.4 billion (shortscale, i. e., 8.4-10°.)
in 2008 and is expected to grow by 10% per annum [5].
Yet this figure 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 appropriate technology, just as we use technology to
solve our transport, energy and disability needs among
others.

Digital language technology (targeting all forms of writ-
ten text and spoken discourse) helps people collaborate,
conduct business, share knowledge and participate in
social and political debate regardless of language barri-
ers and computer skills. It often operates invisibly inside

complex software systems to help us:

» find information with an Internet search engine;

= check spelling and grammar in a word processor;

= view product recommendations in an online shop;

= hear the verbal instructions of a car navigation sys-
tem;

= translate web pages via an online service.

Language technology consists of a number of core appli-
cations that enable processes within a larger application
framework. The purpose of the META-NET language
white papers is to focus on how ready these core tech-

nologies are for each European language.

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

To maintain our position in the frontline of global inno-
vation, Europe will need language technology adapted
to all European languages that is robust, affordable and

tightly integrated within key software environments.

Without language technology, we will not be able to
achieve a really effective interactive, multimedia and

multilingual user experience in the immediate future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image of a text (a page) using
a suitably powered printing press. Human beings had to
do the hard work oflooking up, reading, translating, and
summarizing knowledge. We had to wait until Edison
to record spoken language — and again his technology
simply made analogue copies.

Digital language technology can now automate the
very processes of translation, content production, and
knowledge management for all European languages. It
can also empower intuitive language/speech-based in-
terfaces for houschold electronics, machinery, vehicles,
computers and robots. Real-world commercial and in-
dustrial applications are still in the early stages of devel-
opment, yet R&D achievements are creating a genuine
window of opportunity. For example, machine transla-
tion is already reasonably accurate in specific domains,
and experimental applications provide multilingual in-
formation and knowledge management as well as con-
tent production in many European languages.

As with most technologies, the first language appli-
cations such as voice-based user interfaces and dia-
logue systems were developed for highly specialised do-
But

there are huge market opportunities in the education

mains, and often exhibit limited performance.

and entertainment industries for integrating language
technologies into games, cultural heritage sites, edu-
tainment packages, libraries, simulation environments
and training programmes. Mobile information ser-
vices, computer-assisted language learning software, e-

learning environments, self-assessment tools and plagia-
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rism detection software are just some of the application
areas where language technology can play an important
role. The popularity of social media applications like
Twitter, Pokec or Facebook suggest a further need for
sophisticated language technologies that can monitor
posts, summarise discussions, suggest opinion trends,
detect emotional responses, identify copyright infringe-

ments or track misuse.

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

Language technology represents a tremendous oppor-
tunity for the European Union. It can help address
the complex issue of multilingualism in Europe — the
fact that different languages coexist naturally in Euro-
pean businesses, organisations and schools. But citi-
zens need to communicate across these language borders
criss-crossing the European Common Market, and lan-
guage technology can help overcome this final barrier
while supporting the free and open use of individual lan-
guages.

Looking even further forward, innovative European
multilingual language technology will provide a bench-
mark for our global partners when they begin to enable

their own multilingual communities.

Language technology can be seen as a form of ‘assistive’
technology that helps overcome the ‘disability’ of lin-
guistic diversity and make language communities more
accessible to each other. Finally, one active field of re-
search is the use of language technology for rescue op-
erations in disaster areas, where performance can be a
matter of life and death: Future intelligent robots with
cross-lingual language 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 difhiculties 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 technology 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 use it, let’s look briefly at
the way humans acquire first and second 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 its 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 effort, largely because the child is not immersed
in a language community of native speakers. At school,
foreign languages are usually acquired by learning gram-
matical structure, vocabulary and spelling using drills
that describe linguistic knowledge in terms of abstract
rules, tables and examples. Learning a foreign language

gets harder with age.

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

The two main types of language technology systems ‘ac-
quire’ language capabilities in a similar manner. Sta-
tistical (or ‘data-driven’) approaches obtain linguistic
knowledge from vast collections of concrete example
texts. While it is sufficient to use text in a single lan-
guage for training, e. g., a spell checker, parallel texts in
two (or more) languages have to be available for train-
ing a machine translation system. The machine learn-
ingalgorithm then “learns” patterns of how words, short
phrases and complete sentences are translated.

This statistical approach can require millions of sen-
tences and performance quality increases with the
amount of text analysed. This is one reason why search
engine providers are eager to collect as much written
material as possible. Spelling correction in word pro-
cessors, and services such as Google Search and Google
Translate all rely on statistical approaches. The great ad-
vantage of statistics is that the machine learns fast in
continuous series of training cycles, even though qual-

ity can vary arbitrarily.

The second approach to language technology and ma-
chine 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 twenty 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 mistakes
in the software and give detailed feedback to the user, es-
pecially when rule-based systems are used for language
learning. But due to the high cost of this work, rule-
based language technology has so far only been devel-
oped for major languages.

As the strengths and weaknesses of statistical and rule-
based systems tend to be complementary, current re-
search focuses 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. Due to its multilingual com-
munity, this is particularly true of Europe’s economic
and information space. Although language technology
has made considerable progress in the last few years,
there is still huge potential in improving the quality of
language technology systems. In the following, we will
describe the role of Slovak in European information so-
ciety and assess the current state of language technology

for the Slovak language.
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SLOVAK IN THE EUROPEAN INFORMATION

SOCIETY

3.1 GENERAL FACTS

The Slovak Republic is a country in Central Europe
neighbouring both Slavic (Czech Republic, Poland,
Ukraine) and non-Slavic countries (Hungary, Austria).
Its geographic location, mostly mountainous landscape
and historical development created the considerably
multi-ethnic and multicultural character of the coun-
try. It also caused a variety of Slovak dialects and the
subsequent codification of (modern) standard Slovak
as an over-regional communication mean by as late as
1843. Although part of the territory of Slovakia be-
longed to the historic Great Moravia, where Constan-
tine and Methodius, invited from the Byzantine Empire
in the 9 century were spreading the Christian religion
and education through Old Church Slavonic and the
Glagolitic alphabet. Later development of Slovakia and
the Slovak language was influenced by the Latin alpha-
bet and Roman culture. Several influences subsequently

occurred that left traces on the Slovak language as well.

The Slovak language— in the Indo-European family of
languages, together with Polish, Czech, Lower and Up-
per Sorbian — belongs to the West branch of Slavic lan-
guages. Linguistic, historic, and archaeological sources
prove that Slovak developed directly from Proto-Slavic.
The Proto-Slavic basis of Slovak was formed in the area
between the Carpathians, the Danube, and the Upper
Moravia. The Slavonians, predecessors of the Slovaks,
came to this area in the 6™ century from the south-cast.

The reconstructed language of the Great Moravian eth-

nic group, which was divided into dialects but formed
a certain cultural form can be regarded as the basis of
Slovak. The Slovak language went through fast develop-
ment in the 10™ to 12 centuries (jer vocalisation, dis-
appearance of nasal vowels), and stabilised in the 13 to
15 centuries. In the 16™ to 18™ centuries, Czech was
used as the cultural language in Slovakia, together with
several types of cultural Slovak, such as cultural West
Slovak, cultural Central Slovak and cultural East Slovak.
By the end of the 18 century, attempts at the forma-
tion of literary Slovak had started. At the end of the 18t
century, Anton Bernoldk based his codification on cul-
tural West Slovak, but failed to get wide recognition due
to changed social and economic conditions. Ludovit
Star used Central Slovak as the basis and his idea took
hold very soon, and with certain modifications (Martin
Hattala, Michal Miloslav Hodza) lasts up to these days.
Slovak is the official language in the Slovak Republic.
Since May 2004 it has also been one of the administra-
tive languages of the European Union. Slovak is spo-
ken by 4.5 million inhabitants of Slovakia, more than 1
million emigrants in the United States, and approx. 300
thousand people in the Czech Republic. Smaller lan-
guage groups of Slovaks are situated in Hungary, Ro-
mania, Serbia, Croatia, Bulgaria, Poland, the United
Kingdom, France, Germany, Belgium, Austria, Nor-
way, Denmark, Finland, Sweden, Italy, Switzerland, the
Netherlands, Cyprus, Russia, Ukraine, Kyrgyzstan, Is-
racl, Canada, South Africa, Argentina, Brazil, Uruguay,

Australia, New Zealand, and other countries. The Slo-
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vak language is the “esperanto” of all the Slavic lan-
guages due to its most comprehensible character for

other users of Slavic langugages.

The Slovak language is the “esperanto” of all the
Slavic languages.

Slovaks abroad pertain to different groups: they are de-
scendants of indigenous inhabitants of Slovakia, who
moved to other areas of former Austro-Hungary; de-
scendants of later migrants from Slovakia, living over-
seas (emigration wave from the late 19% to the mid
20 century); political and economic migrants after
1945, 1948, and 1968 and their descendants; and fi-
nally, mostly young people settled abroad after the
year 1990. It is estimated that some 270 000 Slovaks
went abroad in the last wave of emigration in the years
2007-2008. A special group consists of descendants
of Slovaks, who remained abroad due to political and
geographical changes after the year 1918 or the year
1945. At the same time, there are ethnic minorities liv-
ing in Slovakia (Hungarians, Gypsies, Czechs, Rutheni-
ans, Ukrainians, Germans, Poles, Moravians, Croatians,
Bulgarians, Jews), which together account for 14.2% of
population of Slovakia.

The Slovak language has several forms: standard Slo-
vak is mainly used in written form and in official com-
munication and colloquial Slovak represents a standard
mainly used in verbal communication. Each form has
specific subgroups, which form the Slovak language
stratification: literary language / nationwide standard
language / nationwide substandard language / regional
variant / local variant, territorial variant (dialects), social
variant (slang, jargon, argot, professional languages). At
the time of compiling this dcument, responsibility for
control over language and language policy was borne by
the Ministry of Culture (Act on State Language, Cen-

tral Language Board). Its decisions should be based on

the knowledge and opinions of the scientific and pro-
fessional community led by the Ludovit Star Institute
of Linguistics of the Slovak Academy of Sciences. The
Institute is a founder and coordinator of several com-
missions with nationwide coverage: spelling commit-
tee, orthoepic committee, onomastic committee, and
the committee for codification. The committees pre-
pare and recommend codification of orthoepic, spelling,
grammatical and lexical rules. Spelling rules are sub-
ject to a broader discussion with the involvement of
the general public, but due to the interconnection of
many factors and social impact of any changes they are
not amended too often. The last amendments, espe-
cially in the rules of rhythmic alternation and capital-
isation, were made in 1991. The lexicographic works
(Krétky slovnik slovenského jazyka, Slovnik su¢asného
slovenského jazyka A — G, H - L, Synonymicky slovnik,
Slovnik cudzich slov — akademicky [6,7, 8,9, 10]) com-
piled at the L. Stdr Institute of Linguistics of the Slovak
Academy of Sciences cover not only the orthography
but also lexical, grammar and orthoepic rules. Mono-
graphs and scientific articles published by the Institute
capture the Slovak language situations in all its areas.

The territorial arrangement of Slovakia (a territory with
an area of almost 50 000 km? is mainly situated length-
wise; the length between eastern and western border-
lines is almost 430 km) and specifics of individual di-
alects also affect forms of Slovak language in specific re-
gions and locations, which represents a problem to be
coped with mainly by foreigners learning Slovak and
moving throughout the territory of the Slovak Repub-

lic.

3.1.1

Slovak Dialects

Slovak dialects are a means of communication of the au-
tochthonous population of the respective dialect areas
in everyday social and working relations with the near-

est environment. Slovak dialects are inherited from one
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1: Map of Slovak Dialects

generation to the next in verbal form, although the pro-

cess of levelling can be observed in this area.

Vocabularies of individual dialects in Slovakia are de-
scribed in more detail in the Dictionary of Slovak Di-
alects and several dialects are described in separate stud-
ies with an extension to other linguistic levels.

Slovak dialects are divided into three basic groups (see

figure 2):

a) The Western Slovak dialects are spread throughout
the Tren¢in, Nitra, Trnava, Myjava areas and other
regions.

20. Upper Trenc¢in dialects
21. Lower Tren¢in dialect
22. Vih river dialect

23. Central Nitra dialects
24. Lower Nitra dialects
25. Trnava area dialects

26. Zahorie dialect

b) The central Slovak dialects are spoken in the regions

of Liptov, Orava, Turiec, Tekov, Hont, Novohrad,

Gemer and in the Zvolen area.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Liptov dialects
Orava dialects
Turiec dialect
Upper Nitra dialects
Zvolen dialects
Tekov dialects

Hont dialect
Novohrad dialects

Gemer dialects

c) The eastern Slovak dialects can be found in the re-

gions of Spis, Saris, Zemplin and Abov.

30.

Spis dialects

31. Abov dialects

32.
33.

Sari$ dialects

Zemplin dialect
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34. Sotdk dialects

35. Uz dialects

40. Goral dialects
41. Ukrainian dialects
42. Various dialects

43. Hungarian dialects

These groups are further divided into a variety of subdi-
alects (cach village has its own dialect); especially moun-
tainous regions have highly varied dialects. In the past,
the mountainous character of the country caused cer-
tain (language) isolation of the population in individ-
ual provinces. These specific characteristics were also
caused by the reorganisation and migration of the pop-
ulation, colonisation, mixing of different dialect types,
influence from neighbouring Slavic and non Slavic lan-
guages, changes in the employment of the population,
etc. According to the nature of dialects and the occur-
rence of the individual characteristics, Slovak dialects in
Hungary, Serbia, Croatia, Romania, Bulgaria and other
countries, where large compact groups moved to in the
past, can be included in these groups. In view of the lim-
ited number of old written monuments, Slovak dialects

are the basic source of historical Slovak grammar.

3.2 PARTICULARITIES OF THE
SLOVAK LANGUAGE

The Slovak language started to develop directly from
Old Church Slavonic in the 10% century. Main changes
took place and were stabilised before the 15% century;
some of them equally (reduction of the nasal vowels)
and the others differentially (vocalisation of hard jers
in eastern and the western parts of contemporary Slo-
vakia was of western Slavic type and in the central part it
was of non-western Slavic type). A part of these changes

was also the decomposition of the Old Church Slavonic

syllable structure, which influenced the changes in de-
clension and conjugation. Although the Slovak and
Czech languages developed under different conditions
for a long period (Slovakia became a part of the King-

dom of Hungary in the 11th

century), they have re-
mained close to each other. However, some specific
features of the Slovak language (the forms laker/clbow,
Cesi/the Czechs, the suffix -7 in the first person singu-
lar, etc.) are parallel in South Slavic languages. With
some less significant characteristics, Slovak resembles
Polish (prefix pre- unlike the Czech pro-, preservation
of the consonant dz, and several expressions such as
teraz/now, pivnica/cellar). By other characteristics it ap-
proaches East Slavic languages. Therefore we talk about
the central position of Slovak among the Slavic lan-
guages and about the good understandability of Slovak

for the members of other Slavic nations.

Some specific features of the Slovak languages
are parallel in South Slavic languages.

Modified Latin with diacritical marks is used in Slo-
vakia. The palatalisation of consonants is marked with a
caron (d, 4 7, ['; also used for graphemes 2, 5, & d2) and
the length of vowels and consonants by an acute accent
(4, ¢ 1, 9, 6, 4, % [ ). Vowels are not subject to reduc-
tion, they are pronounced in full form in each position.
In Slovak, besides vowels and consonants, several diph-

thongs (ia, ie, iu) and one u-diftong (6) occur.

Modified Latin with diacritical marks
is used in Slovakia.

A phonetic speciality of the Slovak standard lan-
guage (and of Central Slovak dialects) is the so-called
rthythmic rule, which is a tendency not to have two

long syllables adjacent (pekny/nice — krdsny/beautiful,



prosim/please — smiitim/1 am sad). Slovak has dynamic
stress on the first syllable of the word that is not very
strong (it is weaker than in Russian or Polish). In
prepositional phrases with one-syllable prepositions, the
stress is usually put on the prepositions: v skole/near the

school.

Unlike Russian or Czech, Slovak has a simpler structure
of declension and conjugation paradigms. However, the
system of substantive and verbal forms is clearly struc-
tured, in spite of unification tendencies. The Slovak lan-
guage has six grammatical cases (nominative, genitive,
dative, accusative, locative and instrumental). Unlike
Czech, the vocative is not frequently used in Slovak any-
more; it is usually identical with the nominative. Slovak
recognises 4 genders: masculine animate and masculine
inanimate, feminine, and neuter for nouns and related
adjectives, pronouns and numerals. Masculine and fem-
inine genders with animate concreta are determined ac-
cording to the natural gender and in other cases it is a
matter of convention, which is not signalised by any arti-
cle,and only sometimes by the ending (e. g., strom/tree -
masc. inanimate, jablori/apple tree — tem., jablko/apple -
neuter.). For each gender there are given several patterns
in student grammar books and their paradigms differ
especially in — G/A sing. and N/G plur. (e. g., mascu-
line animate chlap / chlapa / chlapi | chlapov, hrdina /
brdinu | brdinovia | hrdinov; Zena | Zeny | Zenu | Zeny
/ Zien, dlari | dlane | dla | dlane | dlani). In some
patterns and cases there is some significant homonymy:
G and A sing. of animate masculine, N and A sing. of
inanimate masculine, in feminine gender of G sing. and
N plur., etc. There are possible transitions among the
paradigms, e.g., the feminine paradigm kos? is nowa-
days more productive than the paradigm dlaz. Words
formally assigned to a certain paradigm quite often do
not follow the pattern, which is the reason for many ex-
ceptions. In NLP literature a much larger number of

paradigms is mentioned [11, 12, 13].

In the conjugation of verbs, three tenses are distin-
guished: past, present, and future. In addition to the
three forms — indicative, imperative, and conditional,
most of the verbs exist in two aspects — perfective (za-
volat') and imperfective (volar). Slovak is a highly in-
flectional language with elements of analytical construc-
tions (especially in verb forms such as budem pisat, bol
by som prisiel). The grammar function of words is clearly
designated by inflection, therefore the word order in
a sentence is relatively free. From the syntactic point
of view, Slovak is characterised by a basic construction
scheme S(ubject) — V(erb) — O(bject), however, it is a
rather theoretical scheme, whose realisation varies as a
consequence of the free word order. Cases are helpful
for the unambiguous determination of S and O (S is in
N case, O is usually in A or G, D cases, rarely in other
cases), homonymy of the forms, however, can be a cause
of an uncertainty in subject and object functions (espe-
cially in foreign proper names but also in several other

cases).

Highly unbound verbal morphemes cause
problems for foreigners and computer processing.

Special problems for foreigners and computer process-
ing of the Slovak language are caused by highly movable
verbal morphemes sa, si, by which the verb can be pre-
ceded or followed even in distance of several words, or
even in a different part of the sentence structure (Nezr-
valo dlbo, ked sa im ich hviezda, ktorii predtym videli v
dialke, zrazu pribliZila). In Slovak, two-unit sentences
with a subject (agents) are the most frequent but one-
unit constructions without agents are also frequently
used (Prst., Prislo mu zle., Na stavbe sa tvrdo pracuje.).
The subject is known from the context and the form
of the predicative verb is not expressed formally (Nasie/
som bo.); its presence in the sentence in the form of a per-

sonal pronoun marks an emphasis (Jz som ho nasiel!).
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3.3 SLOVAK ON THE INTERNET

At the end of 2010, the size of the Slovak Internet
population reached approximately 2 394 000 which is
more than 44% of all Slovak inhabitants. In the case of
the younger generation, this percentage has been much
higher as young people spend a lot of time on the In-
ternet. By the end of 2010 the number of Slovak do-
mains exceeded the level of 231 thousand [14]. The
amount of .sk domains on the worldwide web was about
1%o (the number of all domains according to http://
www.verisigninc.com was reaching approximately 200
million) by the end of 2010. The style of Internet com-
munication and the texts to be found on the Internet are
interesting for natural language research but also for text
collecting purposes. The Internet is also a place for the
usage of various applications which use language data as
a source.

Shared with many other European languages, a specific
feature of early Slovak language presence on the inter-
net (and generally, in anything computer related) was
the habit of using the language without diacritics. Ow-
ing to the “character encoding mess” in the late 80’s and
90’s and the lack of software support for different char-
acter encodings, the “proper” language on the Internet
started to dominate only in the late 1990’s. Nowadays,
with the almost universal Unicode and UTF-8 encod-
ing, there are no more outstanding problems and the di-
acritics are used universally (however, in informal con-
texts such as in e-mails and discussion forums, and espe-
cially in SMS, Slovak without diacritics is common).

A special category consists of bilingual dictionaries,
which are freely accessible to Slovak users through three
major Slovak portals (azet.sk, centrum.sk, zoznam.sk).
Google is developing a freely accessible automatic text
translator from various languages into Slovak and vice
versa. The degree of correctness is, however, low in the
case of the majority of languages. There is an inter-

esting result regarding the mutual translation between

the closely related languages Slovak <> Czech, where the
percentage of correctness of the translation is good. Of
course, even these translations are sometimes incorrect,
however, they are much more successful than transla-
tions between Slovak and English, German, French, and
other major languages.

The use of the Internet by Slovak Internet users is re-
flected by more than 60 000 registered Slovak users of
the Internet encyclopedia Wikipedia in the Slovak lan-
guage. Slovak Wikipedia includes more than 285000

articles.

3.4 SLOVAK AS A FOREIGN
LANGUAGE
3.4.1 Slovak Online

Slovak Online [15] is a project enabling free-of-charge
Slovak language studies by means of e-learning on the
web. Provided language courses in different levels (mini
course for tourists, courses Al and A2 according to the
Common European Framework of Reference for Lan-
guages) are divided into topical chapters and they are
supplemented by audio and video recordings and ex-
ercises. 'The site includes an outline of Slovak gram-
mar and orthography, a multilingual dictionary and lan-
guage games. It also provides some basic information
and trivia about Slovakia and the Slovak language, a
library with extracts from Slovak literary works and
the possibility of instant messaging communication be-

tween l‘CgiStCI’Cd uscers.

The target group is foreigners living in Slovakia,
partners in mixed marriages, inhabitants of
border areq, Slovaks living abroad, slovakists
and slavists, etc.

The target group of the site is foreigners living in Slo-

vakia, partners in mixed marriages, inhabitants of bor-
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der area, Slovaks living abroad, slovakists and slavists,
immigrants, students and tourists. Currently, the site
has a German, English, Esperanto, French, Lithuanian,
Polish and Slovak version.

The project, the first of its kind, came into existence
on the basis of experience gained by the operation of
the lernu! [16] site — the biggest portal for Esperanto
language studies. The Slovak Online project was sup-
ported by European Committee in the frame of the
KA2 programme — languages — lifelong learning. The
project is coordinated by a civic association Eduka-
cia@Internet (Slovakia), with the partnership of Lu-
dovit Stdr Institute of Linguistics (Slovakia), Studio
GAUS (Germany), Vilniaus universitetas (Lithuania),
Wyzsza Szkola Informatyki, Zarzadzania i Adminis-
tracji w Warszawie (Poland) and Slovak Centre London

(UK).

3.4.2 Studia Academica Slovaca

Studia Academica Slovaca — The Centre for Slovak as
a Foreign Language (SAS) is a specialised centre at the
Faculty of Arts (officially also called Faculty of Philoso-
phy), Comenius University (FF UK) in Bratislava. The
pedagogical and research activities focus on the edu-
cation of foreigners interested in Slovak language and
culture, propagation of Slovak science, culture and art
abroad, implementation and coordination of the re-
search of Slovak as a foreign language, realisation of in-
ternational and domestic research projects and activi-
ties aimed at creating and publishing academic Slovakist
material and textbooks of Slovak as a foreign language.
Besides the SAS being an expert centre for Slovak as a
foreign language, it also traditionally participates in sci-
entific methodical preparation for lecturers of Slovak
as a foreign language at universities abroad. The result
of the cooperation with the lectorates and foreign Slav-
ists builds a database of Slavonic studies abroad. An-

other part of the Centre’s activities is the annual organ-

isation and realisation of a Summer School of Slovak
Language and Culture Studia Academica Slovaca, which
has been offered to foreign applicants since 1965. The
Methodical Centre SAS reassumed its successful history
in 1992, and in 2006 it was transformed into SAS — The
Centre for Slovak as a Foreign Language. In its almost
half-century of existence of SAS, almost 6 000 foreign
alumni interested in Slovak language, culture and re-
alia from more than 50 countries all over the world have
utilised its services. On the grounds of Studia Academ-
ica Slovaca the basis of scientific description and didac-
tics of Slovak as a foreign language was laid, and the first
textbooks and didactics of Slovak as a foreign language
were written. In relation to its wide tradition and ex-
perience, SAS currently works as a coordination and in-
formation centre with slovakiawide as well as an exterior

sphere of activity.

The activities focus on the education of foreigners
interested in Slovak language and culture.

In 2006 the SAS Centre acquired accreditation from the
Ministry of Education of the Slovak Republic for pro-
viding educational activities concerning Slovak as a For-
eign Language — language courses in contact and dis-
tance form for all levels of language development in-
cluding beginners (Al, A2), intermediate and upper-
intermediate (B1, B2) and advanced (C1, C2). Their
contents are published in printed version [17] and pub-
lished on the web [18].
Ministry of Education of the Slovak Republic under

Based on a grant from the

the project Educational Programme Slovak as a For-
eign Language, SAS offers those who are interested in
Slovak language a Slovak e-learning course for level Al
(Basic User — Breakthrough) and level A2 (Basic User
— Waystage). The objective of the project is to cre-
ate both content and forms of language development

for foreigners on individual levels corresponding to The
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Common European Framework of Reference for Lan-
guages, as well as to specify individual criteria of the
evaluation and certification of language competence.
The main scope is the preparation of standard and spe-
cialised learning materials for students and methodical
materials for teachers. Every year a Methodical seminary
on Slovak as a foreign language for teachers of grammar
and secondary schools abroad and for university lectors
takes place to inform about new approachinglinguistics,
literature, culture and didactics of Slovak as a foreign
language.

A product of the implementation of the project by
the Studia Academica Slovaca group “Educational pro-
gramme Slovak as a Foreign Language”, the Faculty of
Arts of Comenius University has been awarded the Ex-
ropean label 2007 by the European Commission in the

field of language education.

3.4.3 Summer School of Slovak Language
and Culture

The Summer School of Slovak Language and Culture
Studia Academica Slovaca is aimed at Slovakists and
Slavists abroad, cultural workers, managers, lecturers,
language teachers, translators and all those interested in
studying Slovak language and culture. The aim of the
course is to enable students to acquire and improve their
Slovak language competence on various levels, as well as
to extend their knowledge in Slovak linguistics, litera-

ture, history and culture.

The aim is to enable students to acquire and
improve their Slovak language.

Established in 1965, Summer School SAS is the oldest
summer university in Slovakia and has been under the
name Studia Academica Slovaca since 1966. Since its
establishment, SAS has continually maintained its pro-

file of Slovakist academic studies. The Summer School

SAS is usually attended by approximately 150 partici-
pants from more than 25 countries all over the world.
Those creating and holding the seminars are professional
teachers and lecturers, experts in teaching Slovak as a
foreign language, often experienced in teaching in Slo-

vakia as well as abroad.

3.5 SLOVAK NATIONAL
CORPUS

The creation of the Slovak National Corpus Depart-
ment of L. Sttr Institute of Linguistics has been stim-
ulated by the worldwide trend involving the language
and information technology development, the need to
create the source data for dictionaries. The department
was founded in 2002 with the support of the Ministry
of Culture of the Slovak Republic (program for main-
taining the national language), the Ministry of Edu-
cation (informatisation and use of innovative methods
in teaching) and the Slovak Academy of Sciences. An
eight-member team of predominantly young scientists
is involved in the project: Construction of the Slovak
National Corpus and the electronisation of linguistic re-
search in Slovakia [20].

In the initial stages of forming the department, its cor-
pus database, and the specific tools for its construc-
tion and use, the Slovak National Corpus department
regularly held scientific seminars presented by eminent
foreign specialists. Selected contributions were com-
piled in publication [21]. Since 2005 the Slovak Na-
tional Corpus team has organised the biennial inter-
national conference Slovko [22] on natural language
processing and corpus linguistic research, with partic-
ipation by Slovak as well as foreign researchers (from
Austria, Bulgaria, Croatia, the Czech Republic, France,
Germany, Hungary, Poland, Russia, Slovenia, Spain,
Ukraine, etc.). The published conference proceedings

contain contributions on the preparation, research, and
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results of diverse national and international projects in
the field of construction and use of general and specific
corpora and databases, in the field of language analysis
and synthesis, automatic translations, computer lexicog-
raphy and terminography, e-learning etc.

The department members have been involved in 7 Slo-
vak projects and 6 international projects and coopera-
tion. In 2005 they were awarded the Slovak Academy of
Sciences Prize for construction of scientific infrastruc-

ture.

3.5.1 Corpus of Written Language

The primary, general corpus prim covers Slovak texts
which arose after the year 1955. Three major styles
are represented in the corpus: journalistic, fiction, pro-
fessional (including popular science) as well as various
other genres and areas. The corpus database comprises
texts from throughout Slovakia as well as texts by Slo-
vaks living abroad, texts originally in Slovak and trans-
lated from other languages. For specialised research, the
general corpus prim-*-all can be divided into indepen-

dent subcorpora:

= sane — does not contain linguistic texts, texts with-

out diacritics, texts from Slovaks living abroad etc.

= vyv — journalistic, fiction, and professional texts are
represented by a third share each

» inf — journalistic texts only

= prf - professional texts only

= jmyg — fiction texts only

® skimg — original Slovak fiction texts only

The use of the texts the in Slovak National Corpus is
governed by the provisions of the Copyright Act.

The corpus texts and text units are accompanied by: ex-
ternal, bibliographical, style, and genre annotation [24]
and internal, morphological or morphosyntactic anno-

tation [25]. All the words are lemmatised.

3.5.2 Corpus of Spoken Language

The database of the Spoken Corpus of Slovak [26] con-
tains audio records of spontaneous and semi-prepared
speech from the entire Slovak territory and their text
transcripts. Specific characteristics of spoken language
are selectively captured in the transcripts, such as irreg-
ular structure of an utterance, pronunciation variants,
means of speech modulation, and presence of the non-
linguistic elements. The Spoken Corpus of Slovak pro-
vides material for research and description of the real

form of contemporary standard spoken Slovak.

3.5.3 Slovak Terminology Database

The Slovak Terminology Database [27] includes Slo-
vak terms and relevant terminological information from
various disciplines. The database serves for the stabiliz-
ing and unification of terminological systems, through
the cooperation of linguists and experts from relevant
professional fields. Its aim is to summarise and standard-
ise the Slovak terminology. The terms are obtained from
the specialised professional corpora (corpus of law texts,

economy texts, etc. ).

3.5.4 Parallel Corpora

Currently, in the Slovak National Corpus Department
there are available Slovak-Russian [28], Slovak-French
[29], Slovak-English [30], Slovak-Czech [31] parallel

corpora.

3.5.5 Llinguistic Resources

The most renowned and usable product of linguistic re-
search electronisation in Slovakia is a free file of the elec-
tronic forms of up-to-date editions of the Short Dic-
tionary of Slovak, Rules of Slovak Orthography, Slo-
vak Synonym Dictionary, Dictionary of Foreign Words,
and the older Slovnik slovenského jazyka [32] as well as
other dictionary works, monographs, miscellanies, and
linguistic periodicals [33]. On average, 40 000 input

queries are searched a day in the database.
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4

LANGUAGE TECHNOLOGY SUPPORT FOR

SLOVAK

Language technologies are information technologies
specialised in human language processing. Therefore
these technologies are also often subsumed under the
term human language technology. Human language
occurs in spoken and written form. While speech is
the oldest and most natural mode of language com-
munication, complex information and the bulk of hu-
man knowledge is recorded and transmitted in writ-
ten texts. Speech and text technologies process or pro-
duce language in these two forms. However, language
also has aspects common to both forms such as dictio-
naries, most of the grammar, and the meaning of sen-
tences. Thus, large parts of language technology can-
not be subsumed under either speech or text technolo-
gies. Knowledge technologies include technologies that
link language to knowledge. Figure 2 illustrates the lan-
guage technology in context. In our communication,
we mix language with other modes of communication
and other information media. We combine speech with
gestures and facial expressions. Texts can be combined
with pictures and sounds. Films may contain language
in spoken and written form. Thus, speech and text tech-
nologies overlap and interact with many other technolo-
gies that facilitate the processing of multi-modal com-
munication and multimedia documents. In this sec-
tion, we will discuss the main application areas of lan-
guage technology, i. e., language checking, web search,
speech interaction, and machine translation. These ap-

plications and basic technologies include

= spelling correction

= authoring support

= computer-assisted language learning
» information retrieval

= information extraction

® text summarisation

= question answering

= speech recognition

= speech synthesis

Language technology is an established area of research
with an extensive set of introductory literature. The in-
terested reader is referred to the following references:
(34, 35, 36, 37, 38].

Before discussing the above application areas, we will

briefly describe the architecture of a typical LT system.

4.1 APPLICATION
ARCHITECTURES

Typical software applications for language processing
consist of several components that mirror different as-
pects of language and of the task they implement. Fig-
ure 3 displays a highly simplified architecture that can be
found in a text processing system. The first three mod-

ules deal with the structure and meaning of the text in-

put:
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Speech Technologies

Multimedia &
Multimodality
Technologies

/\

Language
Technologies

Knowledge Technologies

2: Language technologies

1. Pre-processing: cleans the data, analyses or removes
formatting, detects the input languages, detects if

the text lacks diacritics and so on.

2. Grammatical analysis: finds the verb, its objects,
modifiers and other sentence elements; detects the

sentence structure.

3. Semantic analysis: disambiguation (Which meaning
of mier is the right one in a given context?), resolving
anaphora and referring expressions like o7, fo auto,
etc.; representing the meaning of the sentence in a

machine-readable way.

Task-specific modules then perform many different op-
erations such as automatic summarisation of an input
text, database look-ups and many others. In figure 3, we
will illustrate core application areas and highlight their
core modules. Again, the architectures of the applica-

tions are highly simplified and idealised, to illustrate the

Pre-processing Grammatical Analysis

complexity of Language Technology applications in a

generally understandable way.

After introducing the core application areas, we will give
ashort overview of the situation in language technology
research and education, concluding with an overview of
past and ongoing research programs. Finally, we will
present an expert estimation on the situation regarding
core language technology tools and resources on a num-
ber of dimensions such as availability, maturity, or qual-
ity. The general situation of LT for the Slovak language
is summarised in figure 8 (p. 68) at the end of this chap-
ter. This table lists all tools and resources that are bold-
faced in the text. LT support for Slovak is also compared

to other languages that are part of this series.

Taskspedific Modules

[ Semantic Analysis ]

3: A typical text processing architecture
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4.2 CORE APPLICATION AREAS
4.2.1 Language Checking

Anyone using a word processing tool such as Microsoft
Word has come across a spell checking component that
indicates spelling mistakes and proposes corrections.
40 years after the first spelling correction program by
Ralph Gorin, language checkers nowadays do not sim-
ply compare the list of extracted words against a dic-
tionary of correctly spelled words, but have become
increasingly sophisticated. In addition to language-
dependent algorithms for handling morphology (e. g.,
plural formation), some are now capable of recognizing
syntax—related errors, such as a missing verb or a verb
that does not agree with its subject in person and num-
ber, e. g., in ‘She *write a letter” However, most available
spell checkers (including Microsoft Word) will find no
errors in the following first verse of a poem by Jerrold

H. Zar (1992) [39]:

Eye have a spelling chequer,
It came with my Pea Sea.
It plane lee marks four my revue

Miss Steaks I can knot sea.

For handling these types of errors, analysis of the con-
text is needed in many cases, e. g., for deciding if a word

needs to be written with “y” or “1”, as in:

Kto chce psa bit, palicu si ndjde.

[He who wants to beat a dog will find a stick.]
Kto chee psom byt, pana si ndjde.

[He who wants to be a dog will find his master.]

This either requires the formulation of language-specific
grammar rules, i. e., a high degree of expertise and man-
ual labour, or the use of a so-called statistical language
model. Such models calculate the probability of a par-
ticular word occurring in a specific environment (i.e.,

the preceding and following words). For example, chce

psom byt is a much more probable word sequence than
chee psom bit, and chee psa bit is a much more probable
sentence than chee psa byt (nevertheless, we can contrive
contexts where all four sequences are grammatical). A
statistical language model can be automatically derived
using a large amount of (correct) language data (i.e.,
a corpus). Up to now, these approaches have mostly
been developed and evaluated on English language data.
However, they do not necessarily transfer straightfor-
wardly to Slovak with its flexible word order and richer
inflection.

The use of Language Checking is not limited to word
processing tools, but is also applied in authoring sup-
port systems. Accompanying the rising number of tech-
nical products, the amount of technical documenta-
tion has rapidly increased over the last decades. Fear-
ing customer complaints about wrong usage and dam-
age claims resulting from bad or badly understood in-
structions, companies have begun to increasingly focus
on the quality of technical documentation, at the same
time targeting the international market. Advances in
NLP lead to the development of authoring support soft-
ware, which assists the writer of technical documenta-
tion to use vocabulary and sentence structures consis-

tent with certain rules and terminology restrictions.

Spelling checkers for Slovak are mostly based on
a dictionary of basic word forms (lemmas).

The existing spelling checkers for Slovak are mostly
based on a dictionary of basic word forms (lemmas)
combined with a set of morphological rules enabling the
analysis or generation of all (correct) word forms. Al-
though this simple approach seems to be satisfactory,
it has two substantial drawbacks. The first issue con-
cerns the superficially correct word forms appearing in a
wrong context. The second drawback is the inability to

distinguish between real spelling errors and word forms
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Statistical Language Models

Spelling Check

[ Grammar Check ]

4: Language checking (top: statistical; bottom: rule-based)

which are correct, but which are not contained in the
dictionary. Such words will always exist due to the nat-
ural enhancement of a lexicon by newly created words,
by new scientific or technical terms etc.

Besides spell checkers and authoring support, Language
Checking is also important in the field of computer-
assisted language learning. Language checking applica-
tions also automatically correct search engine queries,

e.g., Google’s ‘Did you mean...” suggestions.

4.2.2 Web Search

Searching on the web, in intranets, or in digital libraries
is probably the most widely used and yet underdevel-
oped Language Technology today. The search engine
Google, which started in 1998, is nowadays used for
about 80% of all search queries world-wide. In 2006, the
verb googlovat/googlit very narrowly missed being in-
cluded in the first volume of the new Dictionary of Con-
temporary Slovak Language (Slovnik siéasného sloven-
ského jazyka), a fact that is over being used to reproach
the dictionary authors for. Neither the search interface
nor the presentation of the retrieved results have sig-
nificantly changed since the first version. In the cur-
rent version, Google offers a spelling correction for mis-
spelled words and also, in 2009, incorporated basic se-
mantic search capabilities into their algorithmic mix
[40], which can improve search accuracy by analysing
the meaning of the query terms in context.

The success story of Google shows that with a lot of

data at hand and efhcient techniques for indexing these

data, a mainly statistically-based approach can lead to
satisfactory results. However, for a more sophisticated
request for information, integrating deeper linguistic
knowledge is essential. In research labs, experiments us-
ing machine-readable thesauri and ontological language
resources like WordNet, have shown improvements by
allowing to find a page on the basis of synonyms of the
search terms, e. g., jadrovd, atémovd and nukledrna en-
ergia (nuclear, atomic and nuclear energy) or even more

loosely related terms.

The next generation of search engines will have
to include much more sophisticated Language
Technology.

The next generation of search engines will have to in-
clude much more sophisticated Language Technology.
If a search query consists of a question or another type
of sentence rather than a list of keywords, retrieving rel-
evant answers to this query requires an analysis of this
sentence on a syntactic and semantic level as well as the
availability of an index that allows for a fast retrieval of
the relevant documents. For example, imagine a user in-
puts the query ‘Give me a list of all companies that were
taken over by other companies in the last five years. For
a satisfactory answer, syntactic parsing needs to be ap-
plied to analyse the grammatical structure of the sen-
tence and determine that the user is looking for com-
panies that have been taken over and not companies

that took over others. Also, the expression last five years
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needs to be processed in order to find out which years it

refers to.

Finally, the processed query needs to be matched against
a huge amount of unstructured data in order to find the
piece or pieces of information the user is looking for.
This is commonly referred to as information retrieval
and involves the search for and ranking of relevant doc-
uments. In addition to generating a list of companies,
we also need to extract the information that a particular
string of words in a document refers to a company name.
This kind of information is made available by so-called

named-entity recognisers.

Even more demanding is the attempt to match a query
to documents written in a different language. For cross-
lingual information retrieval, we have to automatically
translate the query to all possible source languages and
transfer the retrieved information back to the target lan-
guage. The increasing percentage of data available in
non-textual formats drives the demand for services en-
abling multimedia information retrieval, i. ¢., informa-

tion search on images, audio, and video data. For audio

and video files, this involves a speech recognition mod-
ule to convert speech content into text or a phonetic

representation, to which user queries can be matched.

In Slovakia, there were several different small and
medium enterprises (SMEs) developing search tech-
nologies, or search technologies developed by Czech
SMEs were used. The first Slovak search engine taking
Slovak morphology (developed at the Faculty of Math-
ematics and Physics, Charles University, Prague) into
account was 7zorfeo.sk, run by the internet portal cen-
trum.sk, which started to provide a fulltext search of
the .sk domain webpages in 2003. It used lemmatisa-
tion and morphology annotation to look for inflected
words in order to be able to provide the user with more
relevant results than those including the basic forms of
the words. It also included fuzzy search possibilities and
search by synonyms. By 2009 the number of indexed
pages was over 117 million. Since that time, Google has
already included Slovak morphology support and sur-
passed the number of the indexed pages and centrum.sk

has switched to a customised Google Search.
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One of the enterprises engaged in this field is Forma
s.r.0. [41], a company that developed three linguistic
modules: speech check, hyphenator, lemmatiser and
thesaurus, on the basis of data obtained from the I. Sttr
Institute of Linguistics of the Slovak Academy of Sci-
ences. The company also developed separate programs
for full-text Slovak search and still operates online ver-

sions of some older dictionaries.

Focus on development for search technologies lies in
providing add-ons and advanced search engines for
special-interest portals by exploiting topic-relevant se-
mantics. Due to the still high demands in processing
power, such search engines are only economically usable
in relatively small text corpora. The processing time eas-
ily exceeds that of a common statistical search engine as,
e. g., provided by Google by a magnitude of thousands.
These search engines also have a high demand in topic-
specific domain modelling, making it infeasible to use

these mechanisms on a web scale.

Research in this field is mainly performed by the Insti-
tute of Informatics of the Slovak Academy of Sciences,
which started to deal with the processing of written nat-
ural language in 2006. At the same time, WIKT [42]
workshops, containing several articles or even entire sec-
tions dedicated to the processing of Slovak language in
each year have been initiated. Since 2006, the research
in the Institute of Informatics in cooperation with Pavol
Jozef Saf4rik University in Kosice has been mainly per-
formed within the NAZOU [43] project aimed at the
development of the tools for obtaining, processing, or-
ganising and presenting Internet information. Job offers
represented a specific application with the tools having
been tested on Slovak job offers as well. The Institute
prepared an analysis of processing texts in Slovak [44]
and, at the same time, Ontea [45], a tool for extracting
of information [46, 47] was developed. The tool was
later integrated with the tools for language identifica-

tion [48] and lemmatisation [49].

Ontea works on the basis of searching for patterns,
which can either be linguistically dependent patterns,
such as use of prepositions and sentence structure, but
also simpler patterns, such as use of capitals and abbre-
viations e. g. s. 1. 0. and a. s. for searching for businesses,
SK, SKK, EUR, EURO, € for price searching, or abbre-
viations of Slovak first names for searching for people
in a text. A principle is applicable to various languages,
but the patterns have to be made for a specific language,
e. g., Slovak. At the present, the Ontea tool is being im-
proved for use in the processing of e-mail communica-
tion. The system was tested within the AIIA project
(50, 51] on Slovak e-mails from the Anasoft company
and SANET association. Ontea not only uses the pat-
terns, but also dictionaries (gazetteers) as well as their
combinations in order to extract and identify entities in
a text. Since the use of dictionaries (but also some pat-
terns) can cause problems with the identification of an
entity that is in other than basic form, use of lemmatiser
seems to be appropriate. Since the entities are mostly of
a nomenclatural nature, such as people, locations, prod-
uct names, names of projects or services, they are dif-
ficult to be lemmatised. Although the problems have
not yet been successfully resolved, they could be settled
by a new method with the combination of dictionaries,
character based tokenisation, lemmatisation, and verifi-
cation of an entity in a dictionary.

The extraction of entities using patterns was also used
in an experiment with large group of data, when Slovak
websites were processed with an aim of extraction of ge-
ographical data (Slovak addresses) and their subsequent
finding [52].

4.2.3 Speech Technology

Speech technology is the basis for the creation of in-
terfaces that allow a user to interact with machines us-
ing spoken language rather than with graphical display,

keyboard, and mouse. Today these voice user interfaces
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(VUIs) are employed for partially or fully automating
service offerings provided by companies to their cus-
tomers, employees, or partners via telephone. Business
domains that rely heavily on VU]Is are banking, logistics,
public transportation, and telecommunications. Other
usages of Speech technology are interfaces to particular
devices such as in-car navigation systems, and the em-
ployment of spoken language as an alternative to the in-
put/output modalities of graphical user interfaces, e. g.,
in smartphones or tablets.

At its core, Speech technology comprises the following

four different technologies:

1. Automatic speech recognition (ASR) is responsible
for determining which words were actually spoken

given a sequence of sounds uttered by a user.

2. Syntactic analysis and semantic interpretation deal
with analysing the syntactic structure of a user’s ut-
terance and interpreting the latter according to the

purpose of the respective system.

3. Dialogue management is required for determining,
on the part of the system the user interacts with,
which action shall be taken given the user’s input and

the functionality of the system.

4. Speech synthesis (Text-to-Speech, TTS) technol-
ogy is employed for transforming the wording of
that utterance into sounds that will be output to the

Uuscr.

One of the major challenges is to have an ASR system
recognising the words uttered by a user as precisely as
possible. This requires either a restriction of the range
of possible user utterances to a limited set of keywords,
or the manual creation of language models that cover a
large range of natural language user utterances. A fun-
damental requirement for good performance is also a
well trained acoustic model based on a huge amount
of recorded data covering different accents, age groups,

genders etc. Whereas the former results in a rather

rigid and inflexible usage of a VUI and possibly causes
a poor user acceptance, the creation, tuning and main-
tenance of acoustic and language models may increase
the costs significantly. However, VUIs that employ lan-
guage models and initially allow a user to flexibly express
their intent — evoked by a ‘How may I help you’ greeting
— show both a higher automation rate and higher user
acceptance and may therefore be considered as advanta-
geous over aless flexibly directed dialogue approach. An
exception to the above mentioned are so-called embed-
ded systems. They require a small set of commands and
the usage of language models in such cases is a disadvan-
tage. Embedded systems are today still successfully built
with grammars. For the output part of a VUI, compa-
nies tend to use utterances pre-recorded by professional
— ideally corporate — speakers a lot. Static utterances
in which the wording does not depend on the partic-
ular contexts of use or the personal data of the given
users will result in a rich user experience. However, the
more dynamic the content an utterance needs to con-
sider, the more the user experience may suffer from a
poor prosody resulting from concatenating single audio
files. In contrast, today’s TTS systems prove superior,
though optimisable, regarding the prosodic naturalness

of dynamic utterances.

Regarding the market for Speech technology, the last
decade underwent a strong standardisation of the inter-
faces between the different technology components, as
well as by standards for creating particular software arte-
facts for a given application. There also has been strong
market consolidation in the last ten years, particularly in
the field of ASR and T'TS. Here, the national markets in
the G20 countries - i. e., economically strong countries
with a considerable population - are dominated by few
big players worldwide led mainly by Nuance, Google
and Microsoft.

Speech recognition in Slovakia has a long history but

has been done only at universities or scientific institu-
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tions. Most places focus on basic research and solutions
of specific problems of speech recognition. The Depart-
ment of Speech Analysis and Synthesis of the Institute of
Informatics of the Slovak Academy of Sciences as a par-
ticipant of the SpeechDat-E project focuses mainly on
acoustic models for telephony systems. With a grow-
ing number of speech data such as for example parlia-
mentary discussions the institute is using existing tools
for speech recognition to try to create widely usable
acoustic models for applications such as dictation, talk
transcription, etc. with focus on speaker dependent sys-
tems. The main focus of the Department of Telecom-
munication of the Slovak Technical University in Bra-
tislava is the processing of speech signals in noisy con-
ditions (speech/silence detection, features extraction,
etc.). Among others, the department created several
small speech recognition systems to compare the per-
formance and usability of different free speech recogni-
tion systems for the Slovak language. At the Technical
University of KoSice there are several departments fo-
cusing on automatic speech recognition. The Depart-
ment of Electronics and Multimedia Communications,
which was originally focused mainly on basic research
for the digital processing of speech signals, has gradually
extended its research focus toward developing complex
interactive speech systems. A few years ago in cooper-
ation with research teams from the Slovak Academy of

Sciences, Slovak University of Technology and Univer-

sity of Zilina the Smart Speech Communication System
was developed at the Department of Electronics and
Multimedia Communications. The system is available
to public and continually serves as a demonstrator of the
speech interactive services in Slovak over the telephone.
Today one of the most noticeable outputs represents the
activities in the field of language modelling for the Slo-
vak large vocabulary continuous speech recognition sys-
tem. The language model created at the department is

based on a corpus of 2 - 109 tokens.

The second important workplace at the Technical Uni-
versity of Kosice is the Department of Cybernetics and
Artificial Intelligence where the first voice retrieval in-
formation dialogue system and SAMPA for the Slovak
language were created. Today the speech recognition
activities at the department plays a rather minor role.
The Department of Applied Mathematics and Statis-
tics of the Faculty of Mathematics, Physics and Infor-
matics at Comenius University in Bratislava is working
mainly on speech recognition of isolated words for chil-
dren’s voices. The results were applied in an educational
process to verify a text read by children. From the au-
dio data recorded for the acoustic model training two
speech databases have been created (Alica and Viktéria).
The main institution for speech recognition at the Uni-
versity of Zilina is the Department of Telecommunica-
tions and Multimedia. Its team focuses mainly on dig-

ital signal processing for speech recognition and recog-
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nition of isolated words using Hidden Markov Models.
Close cooperation between the Department of Elec-
tronics and Multimedia Communications of the Tech-
nical University of KoSice and the Department of
Speech Analysis and Synthesis of the Institute of Infor-
matics of the Slovak Academy of Sciences resulted in the
first visible success in developing the Slovak large vocab-
ulary continuous speech recognition system. The result
of the cooperation is an automatic speech dictation sys-
tem commercially usable in judiciary.

Regarding commercial systems for Slovak speech recog-
nition, it is worth mentioning the product from New-
ton Technology Company. It can be considered as the
first usable speaker independent dictation system for
the Slovak language. Looking beyond today’s state of
technology, there will be significant changes due to the
spread of smartphones as a new platform for managing
customer relationships — in addition to the telephone,
internet, and email channels. This tendency will also af-
fect the employment of technology for Speech Interac-
tion. On one hand, demand for telephony-based VUIs
will decrease in long run. On the other hand, the usage
of spoken language as a user-friendly input modality for
smartphones will gain significant importance. This ten-
dency is supported by the observable improvement of
speaker-independent speech recognition accuracy for
speech dictation services that are already offered as cen-
tralised services to smartphone users. Given this ‘out-
sourcing’ of the recognition task to the infrastructure
of applications, the application-specific employment of
linguistic core technologies will supposedly gain impor-

tance compared to the present situation.

4.2.4 Machine Translation

The idea of using digital computers for the translation
of natural languages came up in 1946 by A. D. Booth
and was followed by substantial funding for research in

this area in the 1950s and beginning again in the 1980s.

Nevertheless, Machine Translation (MT) still fails to
fulfil the high expectations it gave rise to in its early
years.

At its basic level, MT simply substitutes words in one
natural language with words in another. This can be use-
ful in subject domains with a very restricted, formulaic
language, e.g., weather reports. However, for a good
translation of less standardised 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 here lies in the fact that hu-
man language is ambiguous, which yields challenges on
multiple levels, e. g., word sense disambiguation at the
lexical level (‘Leopard’ can mean an animal or an oper-
ating system) or the attachment of attributes on the syn-

tactic level as in:

Otcovi priatelia neprisli, moji dno.
[Father’s friends did not come, mine did.]
Otcovi priatelia neprisli, mne dno.
[The friends did not come to the father,

[but] to me.]

One way of approaching the task is based on linguis-
tic rules. For translations between closely related lan-
guages, a direct translation may be feasible in cases
like the example above. But often, rule-based (or
knowledge-driven) systems analyse the input text and
create an intermediary, symbolic representation from
which the text in the target language is generated. The
success of these methods is highly dependent on the
availability of extensive lexicons with morphological,
syntactic and semantic information as well as large sets
of grammar rules carefully designed by a skilled linguist.
Beginning in the late 1980s, as computational power
increased and became less expensive, more interest was
shown in statistical models for MT. The parameters of
these statistical models are derived from the analysis of
bilingual text corpora such as the Europarl parallel cor-

pus, which contains the proceedings of the European
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Parliament in 21 European languages. Given enough
data, statistical MT works well enough to derive an ap-
proximate meaning ofa foreign language text. However,
unlike knowledge-driven systems, statistical (or data-
driven) MT often generates ungrammatical output. On
the other hand, besides the advantage that less human
effort is required for grammar writing, data-driven MT
can also cover particularities of the language that go
missing in knowledge-driven systems, for example id-

iomatic expressions.

As the strengths and weaknesses of knowledge- and
data-driven M T are complementary, researchers nowa-
days unanimously target hybrid approaches by combin-
ing the methodologies of both. This can be done in
several ways. One is to use both knowledge-driven and
data-driven systems and have a selection module decide
on the best output for each sentence. However, for
longer sentences, no result will be perfect. A better solu-
tion is to combine the best parts of each sentence from
multiple outputs, which can be fairly complex, as cor-
responding parts of multiple alternatives are not always

obvious and need to be aligned.

In the 1990s a prototype of M T between closely related
languages was proposed for the pair Czech and Slovak

at Charles University in Prague.

TEOS Tren¢in markets the first practical multilingual
MT software for the Slovak language, bundled with

their PC dictionary software. However, since the sys-

tem did not use any further linguistic analysis and sim-
ply substituted words from one language with words in
the other language (mostly limited to lemmas), its us-
ability was limited to languages that do not have much
morphology - i.e., English. A later version allowed
to translate webpages on the fly, a functionality that is
particularly useful in the English — Slovak translation,
which coincidentally was the only translation direction

that “worked”.

The quality of MT systems is still considered to have
a huge improvement potential. Challenges include the
adaptability of the language resources to a given subject
domain or user area and the integration into existing
workflows with term bases and translation memories.
In addition, most of the current systems (not limited to
the Slovak language) are English-centred. In particular,
Google Translator offers the best translation quality for

translations from/to English.

The availability of large amounts of bilingual texts is re-
ally the key in statistical M T. For Slovak, corpora of par-
allel texts with several other languages are currently be-
ing created. The largest data — in total several million
pairs of sentences — is available in the Slovak-Czech and
Slovak-English parallel corpora compiled at the L. Star
Institute of Linguistics. The corpora contain mostly fic-

tion and are automatically sentence aligned.

Figure 1 (p. 28), which was prepared during the EC

Euromatrix+ project, shows the pair-wise performances
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obtained for 22 of the 23 official EU languages (Irish
was not compared). The results are ranked according to
a BLEU score, which indicates higher scores for better
translations [54]. A human translator would normally

achieve a score of around 80 points.

The quality of MT systems is still considered to
have a huge improvement potential.

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 provide significant
service functionalities ‘under the hood’ of the system.
Therefore, they constitute important research issues that
have become individual sub-disciplines of Computa-
tional Linguistics in academia.

Question answering has become an active area of re-
search, for which annotated corpora have been built and
scientific competitions have been started. The idea is to
move from a keyword-based search (to which the engine
responds with a whole collection of potentially relevant
documents) to the scenario of the user asking a concrete

question and the system providing a single answer:

Question: How old was Neil Armstrong when he

stepped on the moon?

Answer: 38.

While this is obviously related to the aforementioned
core area Web Search, question answering nowadays is
primarily an umbrella term for research questions such
as what #ypes of questions should be distinguished and
how they should be handled, how a set of documents
that potentially contain the answer can be analysed and

compared (do they give conflicting answers?), and how

specific information — the answer — can be reliably ex-
tracted from a document, without unduly ignoring the

context.

This is in turn related to the information extraction (IE)
task, an area that was extremely popular and influen-
tial at the time of the ‘statistical turn’ in Computational
Linguistics in the early 1990s. IE aims at identifying
specific pieces of information in specific classes of docu-
ments; this could be, e. g., the detection of the key play-
ers in company takeovers as reported in newspaper sto-
ries. Another scenario that has been worked on is re-
ports on terrorist incidents, where the problem is to map
the text to a template specifying the perpetrator, the tar-
get, time and location of the incident and the results
of the incident. Domain-specific template-filling is the
central characteristic of IE, which for this reason is an-
other example of a ‘behind the scenes’ technology that
constitutes a well-demarcated research area but for prac-
tical purposes then needs to be embedded into a suitable

application environment.

The JBOWL (Java Bag-Of-Words Library) software li-
brary was developed at the Centre for Information
Technologies (FEI-CIT) in Kogice for the support of
NLP and Text Mining applications. JBOWL is a mod-
ular system enabling the maintenance of textual docu-
ments. It provides functions and the means of support-
ing the processing of natural language texts (e. g., tokeni-
sation, morphological analysis, lemmatisation, disam-
biguation, syntactic analysis based on ATN networks,
clustering and phrase identification, term weightingand
indexing) as well as the knowledge discovery and mining
from unstructured textual documents. In addition, the
system provides implementations of several algorithms
of controlled and uncontrolled machine learning with
customisable input parameters and methods for evalu-

ating the quality of Text Mining models.

Two ‘borderline’ areas, which sometimes play the role

of astandalone application and sometimes that of a sup-
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portive, ‘under the hood’ component are text summari-
sation and text generation. Summarisation, obviously,
refers to the task of making a long text short, and is of-
fered for instance as a functionality within MS Word.
It works largely on a statistical basis by first identifying
‘important’ words in a text (that is, for example, words
that are highly frequent in this text but markedly less
frequent in general language use) and then determin-
ing those sentences that contain many important words.
These sentences are then marked in the document, or ex-
tracted from it, and are taken to constitute the summary.
In this scenario, which is by far the most popular one,
summarisation equals sentence extraction: the text is re-
duced to a subset of its sentences. All commercial sum-
marisers make use of this idea. An alternative approach,
to which some research is devoted, is to actually synthe-
sise zew sentences, i. ., to build a summary of sentences
that need not show up in that form in the source text.
This requires a certain amount of deeper understanding
of the text and therefore is much less robust. Allin all, a
text generator is in most cases not a stand-alone applica-
tion but embedded into a larger software environment
such as a clinical information system where patient data
is collected, stored and processed, and report generation

is just one of many functions.

The software library was developed at the Centre
for Information Technologies in Koice to maintain
textual documents.

4.4 LANGUAGE TECHNOLOGY
IN EDUCATION

Language Technology is a highly interdisciplinary field
involving the expertise of linguists, computer scien-

tists, mathematicians, philosophers, psycholinguists,

and neuroscientists among others. As such, it has not

yet acquired a fixed place in the Slovak faculty system.

A course on information retrieval, information
extraction, graph algorithms for their support and
processing large amounts of data can be studied

at the Institute of Informatics.

Since 2007 the researchers from the Institute of Infor-
matics of the Slovak Academy of Sciences (Michal La-
clavik and Martin Seleng) have been teaching the In-
formation retrieval course [55] at the Faculty of Infor-
mation Technologies of the Slovak Technical Univer-
sity. This course focuses on such themes as information
retrieval, information extraction, graph algorithms for
their support as well as processinglarge amounts of data.
The students solve various practical projects in this do-
main, while many of them use Slovak text sources, and
some of them directly solve the NLP problems of Slo-
vak language processing. As an example, let us men-
tion several projects aimed at the creation of a statisti-
cal, dictionary-oriented or algorithmic stemmer based
on the “snowball” or “Egothor” projects, and at the de-
termination of the efficiency and statistics for the simple
stemmers which function on the principle of omitting
the vowels, diacritic marks or, eventually, word endings
etc. At the same time, there are also statistical transla-
tion projects or the automatic dictionary creation be-
tween the Slovak or other languages (English, Czech).
Finally, let us mention the projects utilising dictionar-
ies or frequency language dictionaries for applications
such as T9, named entities extraction using computer
learning methods and libraries such as OpenNLP, the
creation of POS tagging algorithms as well as the extrac-
tion of events from e-mails or from Slovak webpages and
the like.

There is no regular Computational Linguistics study

programme otherwise.
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4.5 NATIONAL PROJECTS AND
INITIATIVES

In Slovakia, the language technologies and their devel-
opment are still considered mostly a scientific area and
are included predominantly in applied research, either
linguistic (particularly lexicography) or computer sci-
ence. The connection with the business sector has been
rather weak and sporadic. However, recently the lan-
guage technologies have been making strong and reso-
lute entrance to many software applications.

The first two big government funded research projects
with a focus on language technologies and resources in
Slovakia were National Corpus of the Slovak Language
and Electronisation of Linguistic Research in the years
2002-2006 and Integrated Computational Processing of
the Slovak Language for Linguistic Research Purposes,
both carried out at L. Stir Institute of Linguistics, Slo-
vak Academy of Sciences.

National Corpus of the Slovak Language and Electron-
isation of Linguistic Research in years 2002-2006, ap-
proved by a government resolution n. 137/2002, was
aimed at building a representative corpus of Slovak lan-
guage, as a necessary foundation and data source for any
linguistic and natural language processing research. The
corpus data form the base in compiling the comprehen-
sive Dictionary of Contemporary Slovak.

In this project, the Slovak National Corpus Department
was created and subsequently became the leading insti-
tution in NLP research in Slovakia. The project contin-
ued in its 27 period as Construction of Slovak National
Corpus and Electronisation of Linguistic Research in Slo-
vakia (in the years 2007-2011) as agreed by the Min-
istry of Education of the Slovak Republic, Ministry of
Culture of the Slovak Republic and the Slovak Academy
of Sciences.

The project Integrated Computational Processing of
the Slovak Language for Linguistic Research Pur-
poses, n. 20035P200280307 was carried out in years

2003-2006 in the frame of the State research and de-
velopment programme Current Issues in Society Devel-
opment. The project supplemented the Slovak language
resources with necessary tools and additional data (mor-
phological astylistic annotation, electronic linguistic re-
sources, terminology database etc.). The results of the
project are further used in subsequent projects and also

in commercial environment.

Another major project concerning the Slovak language
processing was the project Automatic Transcription of
Dictate for the Ministry of Justice of the Slovak Republic,
coordinated by the Department of Speech Analysis and
Synthesis of the Institute of Informatics of the Slovak
Academy of Sciences, with participation of the Depart-
ment of Electronics and Multimedia Communications
of the Technical University of Kosice, carried out in the
years 2009-2011. The goal of the project was to create
a complete system for transcribing spoken Slovak lan-
guage, specialised for judicial domain. The project has
been funded by the Ministry of Justice of the Slovak Re-
public, and is currently being deployed commercially in

the courts of law throughout the Slovak Republic.

These three projects were so far the only major initia-
tives concerning natural language processing of the Slo-
vak language. They paved the way for further research
and commercial projects, but the need for additional re-

search and its funding is clearly necessary.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 8 (p. 68) summarises the current state of language
technology support for the Slovak language. The rating
for existing tools and resources was generated by lead-
ing experts in the field who provided estimates based on
a scale from 0 (very low) to 6 (very high) according to

seven criteria.
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8: State of language technology support for Slovak

1. Quantity: Does a tool/resource exist for the lan- pletely closed, we put the average (i. e., 3))

2 i . .
guage at hand? The more tools/resources exist, the 3 Quality: How well are the respective performance

higher the rating.

= 0: no tools/resources whatsoever
= 6: many tools/resources, large variety

. Availability: Are tools/resources accessible, i. e.,are
they Open Source, freely usable on any platform or
only available for a high price or under very restricted

conditions?

= 0: practically all tools/resources are only avail-

able for a high price

» 6: a large amount of tools/resources is freely,
openly available under sensible Open Source or
Creative Commons licenses that allow re-use and
re-purposing (if there are, e.g., two resources,

one of them completely open and the other com-

criteria of tools and quality indicators of resources
met by the best available tools, applications or re-
sources? Are these tools/resources current and also

actively maintained?

= 0: toy resource/tool

= 6: high-quality tool, human-quality annotations

in a resource

. Coverage: To what degree do the best tools meet the

respective coverage criteria (styles, genres, text sorts,
linguistic phenomena, types of input/output, num-
ber of languages supported by an MT system etc.)?
To what degree are resources representative of the

targeted language or sublanguages?

= 0: special-purpose resource or tool, specific case,
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7. Adaptability:

very small coverage, only to be used for very spe-

cific, non-general use cases

= 6: very broad coverage resource, very robust tool,

widely applicable, many languages supported

5. Maturity: Can the tool/resource be considered ma-

ture, stable, ready for the market? Can the best avail-
able tools/resources be used out-of-the-box or do
they have to be adapted? Is the performance of such
a technology adequate and ready for production use
or is it only a prototype that cannot be used for pro-
duction systems? An indicator may be whether re-
sources/tools are accepted by the community and

successfully used in LT systems.

= 0: preliminary prototype, toy system, proof-of-

COI‘lCCpt, example resource exercise

= 6: immediately integratable/applicable compo-

nent

. Sustainability: How well can the tool/resource
be maintained/integrated into current IT systems?
Does the tool/resource fulfill a certain level of
sustainability concerning documentation/manuals,
explanation of use cases, front-ends, GUIs etc.?
Does it use/employ standard/best-practice pro-
gramming environments (such as Java EE)? Do in-
dustry/research standards/quasi-standards exist and
if so, is the tool/resource compliant (data formats

etc.)?

= 0: completely proprietary, ad hoc data formats
and APIs

= 6: full standard-compliance, fully documented

How well can the best tools

be

tasks/domains/genres/text types/use cases etc.?

or resources adapted/extended to new

= 0: practically impossible to adapt a tool/resource
to another task, impossible even with large

amounts of resources or person months at hand

= 6: very high level of adaptability; adaptation also
very easy and efficiently possible

The key results for the Slovak language are as follows:

While some specific corpora of high quality exist, a

very large syntactically annotated corpus is not avail-

able.

For Slovak, the Slovak National Corpus is the refer-
ence language corpus, but only the query interface is
generally available, due to licensing restrictions.

On the other hand, the Corpus of Spoken Slovak is
not encumbered by copyright law and is therefore
publicly available, but its size is minuscule compared
to the corpus of written language.

Many of the resources lack standardisation, i. e., even
if they exist, sustainability is not given; concerted
programs and initiatives are needed to standardise
data and interchange formats.

Semantics is more difficult to process than syntax;
text semantics is more difficult to process than word
and sentence semantics.

There is an ontological resource for Slovak (even
mapped to English ontological resources) but its
coverage is limited.

Standards do exist for semantics in the sense of world
knowledge (RDF, OWL, etc.); they are, however,
not easily applicable to NLP tasks.

Written text processing is more mature than speech
processing (especially speech recognition)

Many of the resources taken as standard in other
languages are missing for Slovak; NLP language re-
search in Slovakia is severely underfunded.

Some of the research and development activities for
the Slovak language is carried out in the Czech Re-
public by Czech universities and Czech SMEs.
Speech Recognition of the Slovak language is stud-
ied at several universities and workplaces but the

amount of free tools and data is limited.
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= In contrast with speech recognition, speech synthe-
sis is less covered by universities and other work-

places.

= In the field of speech synthesis, there are open source
packages available together with several other simple
synthesizers but the speech synthesis with more nat-

ural voices is not available.

= Slovak dialogue systems are not extended due to the
poor accessibility of high quality speech recognition

modules of the Slovak language.

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 basis 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

AT

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 syn-
thesis technologies, coverage of domains, number
and size of existing speech corpora, amount and va-

riety of available speech-based applications

» Machine Translation: Quality of existing MT tech-
nologies, number of language pairs covered, cover-
age of linguistic phenomena and domains, quality
and size of existing parallel corpora, amount and va-

riety of available MT applications
» Text Analysis: Quality and coverage of existing

text analysis technologies (morphology, syntax, se-
mantics), coverage of linguistic phenomena and do-
mains, 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 grammars

= Resources: Quality and size of existing text corpora,
speech corporaand parallel corpora, quality and cov-

erage of existing lexical resources and grammars

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.

This white paper demonstrates that high-quality lin-
guistic research in Slovakia exists; however, the technol-
ogy industry here is not sufficiently developed. Slovak
research exists only in a small number of available tech-
nologies and resources. This number is lower than for
languages such as Czech and Polish, and substantially
lower than for the main EU languages (English, German
or French). Slovak language technologies and resources
are of noticeably poorer quality.

We cannot really be optimistic about technology sup-

port for the Slovak language. There is a nascent re-
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search scene in Slovakia concerning Slovak Language
LT, mostly in universities, scientific institutions, much
like at the small and medium enterprises that focus on
basic research and solutions of specific LT problems.
Various institutions have devoted their efforts to re-
search and development of the LT products such as pro-
duction of huge corpora of Slovak (of both written and
spoken language), the morphology analysis, machine
translation, complex speech interactive system, speech
recognition system, etc. But those must be further de-
veloped and supported.

According to the assessment detailed in this report, im-
mediate action must be taken before any breakthroughs
for the Slovak language can be achieved. It is clear that

there must be a greater Cﬂ:01‘t to create LT resources

for Slovak, and drive research, innovation and develop-
ment in general. The need for large amounts of data and
the extreme complexity of language technology systems
makes it vital to develop a new infrastructure to spur
greater sharing and cooperation.

There is also a lack of continuity in research and devel-
opment funding. Short-term coordinated programmes
tend to alternate with periods of low or sparse fund-
ing, and there is an overall lack of coordination among
programmes in other EU countries and at the European
Commission.

A large coordinated effort focused on language tech-
nologies would help save the Slovak language, together
with other languages, and establish a genuine multilin-

gual agenda for Europe and the world as a whole [56].
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

9: Speech processing: state of language technology support for 30 European languages

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

10: Machine translation: state of language technology support for 30 European languages
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

11: Text analysis: state of language technology support for 30 European languages

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

12: 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. The network
currently consists of 54 research centres in 33 European
countries [57]. META-NET forges META, the Multi-
lingual Europe Technology Alliance, a growing commu-
nity of language technology professionals and organisa-
tions in Europe. META-NET fosters the technological
foundations for a truly multilingual European informa-

tion 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 unites 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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Takmer 100 odbornikov na jazykové technolégie - predstavitelov krajin a jazykov META-NET-u - prediskutovalo
a sformulovalo klé¢ové vychodiskd a odkazy série bielych knih na stretnuti META-NET-u 21. a 22. oktdbra v
Berline v Nemecku. — About 100 language technology experts - representatives of the countries and languages
represented in META-NET - discussed and finalised the key results and messages of the White Paper Series at a
META-NET meeting in Berlin, Germany, on October 21/22, 2011.
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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 Slovak language. It is part of a se-
ries that analyzes 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, NGOs, language commu-
nities and European universities. META-NET's vision is
high-quality language technology for all European lan-

guages.

V beznej komunikdcii s6 obé&ania Eurépy, obchodni

partneri & politici  neustdle konfrontovani s

jazykovymi  bariérami. Jazykové technolégie
by mohli E&asom prekonaf tieto bariéry a poskytndf
inovativne technologické a znalostné pristupy.
Tato biela kniha odrdZa sicasny stav jazykovych
technoldgii pre slovendinu. Je siéastou série, ktord
analyzuje dostupné jazykové zdroje a technolégie
pre 30 jazykov Eurdépy. Analyza sa realizuje pod
z&stitou  META-NET-y,

je financovand Eurépskou komisiou.

siete excelentnosti, ktord

META-NET
pozostdva z 54 vyskumnych centier v 33 krajindch,
ktoré spolupracuji so zainteresovanymi stranami
z oblasti ekondmie, vladnych agentir, vyskumnych
organizdcii, nevlddnych organizdcii, jazykovych
komunit a eurépskych univerzit. Viziou META-NET-u
je tvorba vysokokvalitnych jazykovych technolégii

pre vietky eurdpske jazyky.

“This book is proof of deeper European integration increasing with the need for qualitative progress in LT for Slo-

vak.”

— Jozef Ivanecky (European Media Laboratory)

+Aktudlne globalizaéné procesy, mnohojazyénd Eurdpa a existencia jazykovych technoldgii vytvérajo podmienky

pre vyvoj ndstrojov ulahéujicich komunikéciu v réznych oblastiach. Interdisciplinarny projekt META-NET pred-

stavuje cestu, ktorou sa bude uberat dalsi rozvoj jazykovych technolégii v podmienkach jazykovej plurality zo-

.....

— Viera Rosovd (podpredsednicka Slovenskej akadémie vied pre ekonomiku)

www.meta-net.eu
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