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REAMHRA

T an péipéar bdn seo mar chuid de shraith a chuireann
chun cinn faisnéis maidir le teicneolaiocht teanga
agus a cumas. Dirionn sé ar oideachasdiri, iriseoiri,

polaiteoiri, pobail teanga agus daoine eile.

Tadifriochtai idir inthaighteacht agus tsdid teicneolaiocht

teanga san Eoraip 6 theanga go teanga. D4 bhri sin,
ni hionann na gniomhaiochtai a theastaionn chun

tuilleadh tacaiochta a thabhairt do thaighde agus

forbairt teicneolaiochtai teanga i ngach teanga. Braitheann

na gniomhaiochtaia theastaionn ar go leor tosca, cosuil
le castacht na teanga agus méid a pobail.
Taanailis déantaag META-NET, Gréasdn Sarmhaitheasa

arna mhaoinit ag Coimisiin na hEorpa, ar na hacmhainni

agus teicneolaiochtai teanga reatha (Ich. 89). Dhirigh
an anailis seo ar na 23 teanga oifigitiil Eorpach mar aon
le teangacha ndisiinta agus réigitinacha tabhachtacha
eile san Eoraip. Tugann torthai na hanailise seo le fios

go bhfuil bearnai taighde suntasacha i ngach teanga.

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. 89). 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

Cuideoidh anailis agus meastinu saineolach nios mionsonraitgaps for each language. The given detailed expert anal-

aran gcds reatha le tionchar taighde bhreise a uasmhéada
agus na rioscai a foslaghdu.

T4 54 ionad taighde as 33 tir i META-NET atd ag
oibrit le geallsealbhdiri 6 ghnélachtai trachtala (Ich. 85),
gniomhaireachtai rialtais, tionscal, eagraiochtai taighde,
cuideachtai bogearrai, solathraithe teicneolaiochta
agus ollscoileanna san Eoraip. Le chéile, td siad ag
crutht comhfhis teicneolaiochta agus ag forbairt clér
taighde straitéiseach a léirfonn an chaoi gur féidir le
feidhmchlair teicneolaiochta teanga dul i ngleic le
bearna i dtaighde faoi 2020.

ysis and assessment of the current situation will help
maximise the impact of future research.

As of November 2011, META-NET consists of 54
research centres in 33 European countries (p. 85).
META-NET is working with stakeholders from econ-
omy (software companies, technology providers and
users), government agencies, research organisations,
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.



META-NET - office@meta-net.cu — http://www.meta-net.cu

Ta udair na cdipéise seo buioch d’tdair an Phéipéir Bhdin ar
an nGearmdinis as cead a thabhairt 4bhair neamhspledch 6

theanga 6na gedipéis a athusaid [1].

Mhaoinigh an Seachtd Creatchlér agus Clér Tacafochta
Beartais TFC de Choimisitin na hEorpa faoi na conarthai
T4ME  (Combhaontt 249119), CESAR
(Comhaontt 271022), METANET4U
(Comhaontd Deontais 270893) agus META-NORD
(Comhaontt Deontais 270 899) forbairt an phdipéir bhain
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The authors of this document are grateful to the authors of
the white paper on German for permission to re-use selected

language-independent materials from their document [1].

The development of this white paper has been funded by the
Seventh Framework Programme and the ICT Policy Support
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T4ME (Grant Agreement 249 119), CESAR (Grant Agree-
ment 271 022), METANET4U (Grant Agreement 270 893)
and META-NORD (Grant Agreement 270 899).
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ACHOIMRE FHEIDHMEACH

Le 60 bliain anuas, td an Eoraip tagtha chun cinn
amhail struchtdr polaitivil agus eacnamaioch, ach td
éagstilacht mhor fés inti maidir le culttr agus teangacha.
Da bhri sin, én bPortaingéilis go Polainnis agus 6
lodiilis go hioslainnis, bionn baic theanga i geeist le
cumarsaid laethuil idir saordnaigh na hEorpa mar aon
le cumarsdid sa saol gnd agus polaitinil. Caitheann
institittidi an AE timpeall billitn euro sa bhliain ar
a mbeartas ilteangachais a chothabhdil, i.e. aistria
téacsanna agus teangaireacht a dhéanamh ar chumarsaid
labhartha. An gi gur ualach chomh mér a bheadh
ansco?  Tig le teicneolafocht teanga (TT) nua-
aimseartha agus taighde theangeolaioch cabhru leis na
teorainneacha teangeolaiocha a shdrd. Nuair a nasctar
an teicneolaiocht teanga le gairis agus feidhmchldir
chliste, beidh si in ann amach anseo cuidit le muintir
na hEorpa labhairt go héasca lena chéile agus gné a
dhéanamh lena chéile, it mura labhraionn siad an

teanga chéanna.

Cruthaionn teicneolaiocht teanga droichid do
thodhchai na hEorpa.

Baineann geilleagar na hEireann an-bhuntiiste as an
margadh Eorpach aonair:

In 2010, bionann trdddil san AE agus 57.9%
d'easpértalacha na hEireann agus blionann tridail le
Ach tig le baic

theanga stop a chur le gné, go héirithe le SMEanna

tiortha Eorpacha ecile agus 4.9% [2].

nach bhfuil na hacmhainnf airgeadais acu an cés a chur

ina cheart. An t-aon rogha (tubaisteach) a bheadh ann

ar an Eoraip ilteangach sco go mbeadh teanga amhdin
ceannasach agus go dtiocfadh si in it na dteangacha
eile.

Bealach amhdin chun bac teanga a shart is ea teangacha
iasachta a fhoghlaim. Ach gan tacaiocht theicneolaioch,
ni fhéadfadh saorinaigh na hEorpa agus a geilleagar,
diospéireacht pholaititil agus dul chun cinn eolaiochta
maistreacht a fhail ar na 23 teanga oifigiuil agus na 60
eile teanga Eorpach.

Is ¢ réiteach na faidhbe priomhtheicneolaiochtai
Gheobhaidh rannphiirtithe

Eorpacha buntdisti ollmhéra astu seo, ni hamhdin

cumasaithe a thogail.

sa chémhargadh Eorpach agus i gcaidreamh trddéla
le geilleagair forbarthacha, go hairithe le geilleagair
éiritheacha.  Chun an sprioc seo a bhaint amach
agus ¢agsulacht chulttir agus theangeolaioch na
hEorpa a chaomhnd, is g ar dtus anailis chérasach a
dhéanamh ar mhionsonraiochtai teanga na dteangacha
Eorpacha ar fad, agus an bhail reatha atd ar thacaiocht

teicneolaiochta d6ibh. Beidh réitigh teicneolaiochta

teanga ina ndroichid uathula idir teangacha Eorpacha

faoi dheireadh.

Teicneolaiocht teanga ina heochair don todhchai.

Ni shasaionn na huirlisi aistriichdin uathoibriocha
agus proiseala urlabhra atd ar an margadh faoi
lathair an sprioc uaillmhianach seo. T4 na

rannphdirtithe ceannasacha sa réimse seo faoi

tinéireacht phriobhdideach go priomha chun brabach
a dhéanamh agus bunaithe i Meiriced Thuaidh. Bhi



a thios ag an AE faoi dheireadh na 1970idi go raibh
teicneolaiocht teanga andbhartha mar thiomanai
daontacht Eorpach, agus chuir siad tds leis na
chéad tionscadail taighde, amhail EUROTRA. Ag
an am céanna, bunaiodh go leor tionscadail ndisitinta
a chothaigh torthai luachmhara, ach ndr eascair
gniomhaiocht Eorpach astu. I gcodarsnacht leis
an iarracht mhaoinithe ardroghnach seo, bhunaigh
sochaithe ilteangacha cile cosuil leis an India (22 teanga
oifigiuil) agus an Afraic Theas (11 theanga oifigitla)
cldir ndisitinta fhadtéarmacha do thaighde agus forbairt
teicneolaiochta teanga.

Ta na gniomhairi is mé i dteicneolaiocht teanga inniu
ag brath ar chur chuige staitistitil neamhbheacht nach
n-usdideann modhanna agus faisnéis theangeolaioch
nios doimhne. Mar shampla, aistritear abairti go
huathoibrioch tri abairt nua a chur i gcompardid leis
na milte abairt a d’aistrigh daoine cheana. Braitheann
caighdedn an aschuir go mér ar mhéid agus caighdedn
an chorpais shamplaigh atd ar f4il. Cé gur féidir torthai
sastla a fhdil as aistritt uathoibrioch abairti simpli i
dteangacha ina bhfuil déthain dbhair théacs ar féil, ni
éireoidh le modhanna staitistitila chomh héadomhain
sin i gcds teangacha ina bhfuil corpas abhar téacs i bhfad

nios |4 né i geds abairti le struchtuir chasta.

Cuidionn Teicneolaiocht Teanga chun an Eoraip
a chomhaontd.

Da bhri sin, ta cinneadh déanta ag an Aontas Eorpach
maonit a thabhairt do thionscadail cosuil le EuroMatrix
agus EuroMatrixPlus (6 2006) agus iTranslate4 (6 2010)
a dhéanann taighde buntsach agus feidhmeach agus
a chothaionn acmhainni chun réitigh theicneolaiochta
teanga ardchaighdedin a bhunt do gach teanga Eorpach.
Is ¢ an t-aon bhealach chun dul chun cinn a dhéanamh
anailis a dhéanamh ar airf struchtdrtha nios doimhne

teangacha m4 theastajonn uainn feidhmchldir a thogiil

afheidhmionn go maith don réimse teangacha ar fad san

Eoraip.



Ta rath bainte amach ag taighde Eorpach sa réimse
seo cheana. Mar shampla, tsdidtear MOSES, bogearra
aistritichdin uathoibrioch foinse oscailte, a forbraiodh
go priomha tri thionscadail taighde Eorpacha anois
i seirbhisi aistriuchdin an Aontais Eorpaigh. Chuir
tionscadal Verbmobil, arna mhaoinit ag Aireacht
Oideachais agus Taighde na Gearmdine (BMBF) idir
1993 agus 2000, an Ghearmdin chun tosaigh i réimse
an taighde um aistritt urlabhra ar feadh scathaimh.
Dunadh né bogadh chuig ionad cile go leor de na
saotharlanna taighde agus forbartha a bhi sa Ghearmain
ag an am (e.g., IBM agus Philips). In ionad dul ar
aghaidh 6 thorthai na dtionscadal taighde seo, dhirigh
an Eoraip ar ghniomhaiochtai taighde aonair nach
raibh tionchar chomh forleatach acu ar an margadh.
Is féidir luach geilleagrach na n-iarrachtai is luaithe
fit a theicedil sa lion seachthionscadal. Dioladh an
chuideachta Trados, a bunaiodh i 1984, le SDL atd
bunaithe sa RA in 2005.

Ag tarraingt ar an léargas a fuarthas go dti seo, is
léir go mbeidh teicneolaiocht teanga ‘hibride’ an lae
inniu, a mheascann proéisedil dhomhain le modhanna
staitistitlla, in ann an bhearna idir gach teanga Eorpach
agus teangacha eile nach iad a lionadh. Mar a léiritear
sa tsraith pdipéar bdna seo, td difriocht ollmhér sa
staid ullmhachta maidir le réitigh theanga agus an
staid taighde idir ballstdit na hEorpa. T4 an Ghaeilge,
mionteanga san AE, agus go deimhin in Eirinn, i
mbaol bheith fégtha taobh thiar i ndail le dul chun
cinn mura ngniomhaitear i dtreo bunteicneolaiocht
teanga comhphdirte a sholdthar le tact leis an teanga.
Ag an am céanna, ta Eire i staid ldidir chun na
teicneolaiochtai seo a thorbairt agus rél larnach bheith
aici go geilleagrach agus i dtaobh na heolajochta i ndul
chun cinn suntasach a dhéanamh sa réimse ina iomldine,
de bharr ardchaighdedn in aistriichdn agus logdnu agus
taighde teicneolaiocht teanga.

Is { sprioc fhadtéarmach META-NET teicneolaiocht
teanga ardchaighdedin a chur ar fdil do gach teanga
d’'fhonn comhaontacht pholaitivil agus gheilleagrach
a bhaint amach tri éagstlacht chultartha. Cuideoidh
an teicneolaiocht le baic reatha a bhaint anuas agus
droichid a chruthu idir teangacha na hEorpa. Chun
¢ seo a bhaint amach, caithfidh gach geallsealbhdir -

Cuireann an tsraith péipéar bén seo le gniomhaiochtai
straitéiseacha eile a rinneadh META-NET (feic an
aguisin chun léargas ginearalta a thail). Is féidir faisnéis
suas chun data cosuil le leagan reatha an phéipéir thise
META-NET (3] né Clér Taighde Straitéiscach (SRA)
a thdil ar shuiomh gréasdin META-NET: http://www.

meta-net.eu.


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

RIOSCA DAR DTEANGACHA AGUS DUSHLAN
DAR DTEICNEOLAIOCHT TEANGA

Taimid i lar réabhl6id dhigiteach a bhfuil tionchar
suntasach aiciar chumarsdid agus ar an tsochai. Cuirtear
forbairti a rinneadh le déanai i dteicneolaiocht fainséise
agus chumarsdide digiti i gcompardid uaireanta le
hairgeadh Gutenberg an chléphreasa. Céard a insionn
an analach seo ddinn faoi thodhchai shocai faisnéise na

hEorpa agus 4r dteangacha go héirithe?

| lathair na huaire ta réabhléid dhigiteach ar sidl
ar féidir i a chur i gcompardid le hairgeadh
Gutenberg an chléphreasa.

Tar éis airgeadh Gutenberg, baineadh amach dul chun
cinn suntasach i gcumarsdid agus malartd faisnéise
tri iarrachtai cosuil le haistria Luther ar an mBiobla
i dteanga loginta. Sna haoiseanna ina dhiaidh sin,
forbraiodh teicniochtai cultdrtha chun proéisedil teanga
agus malartd faisnéise a lidimhsedil ar bhealach nios

fearr:

» chumasaigh caighdednu ortagrafach agus gramadai

na moértheangacha scaipeadh tapa smaointe

eolafocha agus intleachta nua;

» chuir forbairt teangacha oifigitla ar chumas
saordnaigh cumarsdid a dhéanamh laistigh de
theorainneacha éagstla (teorainneacha polaitiula go
minic);

= chumasaigh muineadh agus aistriti teangacha

malartuithe thar theangacha;

= chinntigh cruthu treoirlinte eagarthéireachta agus
bibleagrafacha caighdedn agus infhaighteacht dbhar
priontailte;

= shdsaigh crutht medn éagsula costil le nuachtain,
raidio, teilifis, leabhair agus formaidji eile riachtanais

éagsula chumarsaide.

Le fiche bliain anuas, t4 teicneolaiocht fasnéise ag cuidia

le go leor proiseas a uathoibrit agus a éascu:

= ta bogearrai um fthoilsitheoireacht deisce tagtha in
ionad cléscriofa agus cléchuir;

= td Microsoft PowerPoint tagtha in ionad leathanaigh
thrédhearcacha ar osteilgeoir;

= seolann agus faigheann riomhphoist cdipéisi nios
tapula nd meaisin facséla;

= is féidir glaonna Idirlin saora agus cruinnithe fiorula
a reachtail le Skype;

m is éasca dbhar ilmhedin a mhalartd i bhformaidi
ionchddaithe fuaime agus fise;

» tugann innill chuardaigh rochtain ar leathanaigh

ghréasain bunaithe ar eochairfhocail;

= tugann seirbhisi costil le Google Translate
neasaistriichdin ghasta;

m éascafonn léibhinn mhedin shdisialta amhail
Facebook, Twitter agus Google+ cumarsiid,

comhoibrit agus roinnt faisnéise.

Cé go bhfuil uirlisi agus feidhmchlair mar seo tsdideach,

nil siad in ann tact le sochai inbhuanaithe, ilteangach na



hEorpado chich go f6ill, inar féidir le faisnéis agus earrai

sreabhadh go héasca.

2.1 CUIREANN
TEORAINNEACHA TEANGA
BAC AR SHOCHAI FAISNEISE
NA HEORPA

Ni thig linn a thuar ¢én chuma a bheidh ar an tsochai
faisnéise amach anseo. Ach td seans ldidir ann go
bhfuil an redbhldid i dteicneolaiocht chumarsdide ag
tabhairt daoine a labhraionn teangacha difritla le chéile
ar bhealai nua. T4 brt 4 chur aige seo ar dhaoine
teangacha nua a thoghlaim agus go héirithe ar thorbroéiri
chun feidhmchlair theicneolaiochta nua a chruthu a
chinnteoidh comhthuiscint agus rochtain ar fhaisnéis
is féidir a roinnt. I spds geilleagrach agus faisnéise
domhanda, déanann nios mé teangacha, cainteoiri agus
dbhar idirghniomhaiocht nios tapila le cinedlacha nua
mean. Nil san éileamh mér atd ar mhedin shéisialta faoi
lathair (Wikipedia, Facebook, Twitter, YouTube agus le

déanai, Google+) ach tus an scéil.

Ta geilleagar domhanda agus spds faisnéise ag
cur nios mé teangacha, cainteoiri agus dbhar os
ar gcomhair.

Inniu, tig linn téacs gigibhearta a sheoladh ar fud an
domhain i soicindi sula mbionn a fthios againn go bhfuil
s¢ i dteanga nach dtuigimid. De réir tuarascdil nua 6
Choimisitiin na hEorpa, ceannaionn 57% d “Gsdideoiri
an Idirlin san Eorpaip earrai agus seirbhisi i dteangacha
nach iad a dteanga dhuchais iad. (Is ¢ an Béarla an
teanga iasachrta is coitianta, agus ansin an Fhraincis, an
Ghearmdinis agus an Spdinnis.) Léann 55% d’tsdideoirf
dbhar i dteanga iasachta cé nach n-usdideann ach 35%

teanga cile chun teachtaireachtai a scriobh né nétai

trichtaireachta a fhégail ar an ngréasén [4]. Roinnt
blianta ¢ shin, ba ¢ an Béarla francbhéarla an ghréasain
— bhi formhér an 4bhair ar an ngréasin i mBéarla
— ach t4 athrd ollmhdr tagtha ar chdrsai anois. T4
méadu as cuimse tagtha ar dbhar ar line i dteangacha
cile na hEorpa (mar aon le teangacha Aiseacha agus 6n
Mednoirthear).

Nil mérén aird phoibli faighte ag an deighilt dhigiteach
uileldithreach seo; cé go n-ardaionn sé ceist an-
tdbhachtach: C¢é na teangacha Eorpacha a bheidh faoi

bhléth sa tsochai faisnéise agus eolais ghréasénaithe,

agus cé acu a imeoidh i l¢ig?

2.2 AR DTEANGACHA | MBAOL

C¢ gur chuidigh an cléphreas le malartt faisnéise san
Eoraip a fheabhsu, chuaigh roinnt teangacha Eorpacha
in éag mar gheall air chomh maith. B’annamh a cuireadh
teangacha réigiinacha nd mionlacha i gclé agus bhi
teangacha amhail Coirnis agus Dalmaitis teoranta do
chinedlacha aistrithe béil, a chur teorainn lena scép
tsdidte. An mbeidh an tionchar céanna ag an Idirlion
ar 4r dteangacha?

Ta timpeall 80 teanga na hForpa ar cheann da
sécmhainni cultdrtha is saibhre agus is tébhachtai
agus mar chuid larnach d4 mhunla séisialta [5]. Cé
gur déchuil go mairfidh teangacha amhail an Béarla
agus an Spdinnis san it mhargaidh dhigitigh nua,
d’théadfadh teangacha Eorpacha bheith midbhartha i
sochai ghréasdnaithe. Lagddh sé seo seasamh domhanda
na hEorpa, agus théadh sé in aghaidh na sprice straitéisi
de rannphdirtiocht chothrom a chinntit do gach

saoranach Eorpach beag beann ar theanga.

T4 an réimse leathan teangacha san Eoraip ar
cheann dd sécmhainni cultdrtha is saibhre agus is
tédbhachtai.



De réir thuarascdil UNESCO ar ilteangachas, is medn
rithdbhachtach iad teangacha chun bunchearta a fhiil,
cosuil le Iéirit polaititil, oideachas agus rannphdirtiocht

i sochai [6].

2.3 1S TEICNEOLAIOCHT
CHUMASAITHE ATA |
DTEICNEOLAIOCHT TEANGA

San am a caitheadh, dhirigh iarrachtai infheistiochta i
gcaomhnt teanga ar oideachas agus aistrit teanga. De
réir meastachdn amhain, b’ionann an margadh Eorpach
d’aistritichdn, teangaireacht, bogearrai loganaithe agus
domhandu suiomhanna gréasdin agus €8.4 billiun in
2008 agus tithar ag suil go bhfisfaidh sé¢ 10% sa
bhliain [7].

cuid bheag de riachtanais reatha agus amach anseo na

Ach ni chlddaionn an figiur seo ach

cumarsaide idir teangacha. Is ¢ an réiteach is fearr ata
ar fail chun leithead agus doimhneacht tsdid teanga a
chinntit san Eoraip sa todhchai an teicneolaiocht chui
a usaid, direach mar a tsdidimid teicneolaiocht chun ar
riachtanais iompair, fuinnimh agus michumais i measc
nithe eile a réiteach.

Cuidionn teicneolafocht teanga dhigiteach (ag diriu ar
gach cinedl téacs scriofa agus dioscursa labhartha) le
daoine comhoibrit, gné a dhéanamh, faisnéis a roinnt
agus bheith rannphdirteach i ndiospéireacht shoéisialta
agus pholaitiil in ainneoin baic theanga agus scileanna
riomhaireachta. Feidhmionn sé go minic laistigh de

chérais bhogearrai choimpléascacha le cuidit linn:

» faisnéis a fhil le hinneall cuairdaigh Idirlin;
» litritt agus gramadach a sheicedil i bpréisealai focal;
= féachaint ar mholtai tdirge i siopa ar line;

» treoracha 6 bhéal a chloistedil 6 chéras treoshuimh

chairr;

= leathanaigh ghréasdin a aistrit tri sheirbhis ar line.

Té roinnt priomh-theidhmchldr i dteicneolaiocht
teanga a chumasaionn proisis laistigh de chreat
feidhmchlair nios mé. Is { aidhm phdipéar bin
theanga META-NET diriti ar chomh réidh is atd na

croitheicneolaiochtai seo do gach teanga Eorpach.

Teastaionn teicneolaiocht teanga léidir agus
inacmhainne don Eoraip do gach teanga
Eorpach.

Chun 4r staid a chothabhadil ar thusline na nualaiochta
domhanda, beidh teicneolaiocht teanga de dhith
ar an Eoraip a bheidh in oiritint do gach teanga
Eorpach atd laidir, inacmhainne agus comhthdite go
daingean i dtimpeallachtai bogearrai tibhachtacha.
Gan teicneolajocht teanga, ni bheimid in ann taithi
tsdideora idirghniomhach, ilmhedin agus ilteanga atd

an-éifeachtach abhaint amach snablianta atd romhainn.

2.4 DEISEANNA DO
THEICNEOLAIOCHT TEANGA

I ndomhan na priontéla, ba é an t-iontas teicneolaiochta
an dubailt ghasta d’fomhd théacs (leathanach) agus
cléphreas oiritinach 4 tsdid. Bigean do dhaoine an
obair chrua a dhéanamh, cuardach, léambh, aistrit agus
achoimre a thabhairt ar fhaisnéis. B¢igean duinn
fanacht go dti gur thaifead Edison an teanga labhartha
-— agus arfs go dti go ndearna a theicneolaiocht
cdipeanna analéige.

Tigle teicneolaiocht teanga dhigiteach anois uathoibria
a dhéanamh ar na proéisis aistrithe, tdirgthe ébhar,
agus bainistithe faisnéise do gach teanga Eorpach.
Tig leis chomh maith cumhacht a thabhairt do
chomhéadain teanga/urlabhra do leictreonaigh, innill,

T4 feidhmchlair

thiora thrichtala agus thionscail fés sna céimeanna

feithicli, riomhairi agus rébait ti.

luatha forbartha, ach ta deis iontach 4 crutht ag



gnoéthachtalacha taighde agus forbartha. Mar shampla,
ta aistritichdn uvathoibrioch réasinta cruinn i bhfearainn
ar leith, agus cuireann feidhmchlair thrialacha faisnéis
ilteangach agus bainistiti faisnéise ar fail mar aon le

tdirgeadh abhair in go leor teangacha Eorpacha.

Mar aon le formhér teicneolajochtai, forbraiodh na
chéad feidhmchldir theanga costil le comhéadain
ghlérbhunaithe agus cérais  dialdige d’thearainn
ardspeisialaithe, agus go minic ni bhionn ach
feidhmiocht theoranta acu. Ach ta deiseanna margaidh
iontacha sna tionscail oideachais agus siamsaiochta
chun teicneolajochtai teanga a chomhthatha i
gcluichi, suiomhanna oidhreachta cultirtha, pacaisti
oideachas-siamsajochta, leabharlanna, timpeallachtai

oilitna. I
bhfuil 18l tdbhachtach

seirbhisi

ionsamhlaithe agus cldir measc

na bhfeidhmchldr ina
ag teicneolajocht

teanga td faisnéise

soghluaiste, ~ bogearrai um  fthoghlaim

tcanga

riomhchuidithe,  timpeallachtai  riomhfhoghlama,
uirlisi féinmheastnaithe agus bogearrai um brath
bradafola.  Tugtar le fios 6n ¢ileamh mér atd ar
theidhmchlair mhedin séisialta cosuil le Twitter agus
Facebook go bhfuil tuilleadh gd le teicneolaiochtai
teanga sofaisticitila ar féidir leo monatéireacht a
dhéanamh ar phostdlacha, achoimrit a dhéanamh
ar phléiti, treochtai tuairime a mbholadh, freagrai
mothuchdnacha a bhrath, sdruithe céipchirt a bhrath

7 e . <
no ml-usald a almsiu.

Tugann teicneolaiocht teanga deis iontach don
Aontas Eorpach. Tig léi cabhra le dul i ngleic le
saincheist choimpléascach an ilteangachais san Eoraip
— teangacha éagstla bheith i lithair go nadudrtha i
ngnolachtai, eagraiochtai agus scoileanna san Eoraip.
Ach teastajonn 6 shaordnaigh cumarsiid a dhéanamh
thar na teorainneacha teanga seo fud fad Mhargadh
an Choimisitin Eorpaigh, agus tig le teicneolaiocht
teanga cuidit leis an mbac seo a shért tri thact le husaid

shaor agus oscailte na dteangacha aonair. Ag breathna

nios faide chun tosaigh, cuirfidh teicneolajocht teanga
ilteangach tagarmharc ar fdil dr bpairtithe domhanda
nuair a thoséidh siad ag cumast a bpobail ilteangacha
féin. Is féidir breathnd ar theicneolaiocht teanga amhail
teicneolaiocht ‘chiinta’ a chuidionn leat ‘michumas’ na
héagsulachta teanga a shéra agus pobail teanga bheith

nios inrochtana da chéile.

Cuidionn teicneolaiocht teanga “michumas” na
g
héagsulachta teangeolaiche a shard.

Tugann teicneolaiocht teanga deis iontach don
Aontas Forpach. Tig Iéi cabhra le dul i ngleic le
saincheist choimpléascach an ilteangachais san Eoraip
— teangacha éagsula bheith i lithair go nadurtha i
ngnolachtai, eagraiochtai agus scoileanna san Eoraip.
Ach teastaionn 6 shaordnaigh cumarsiid a dhéanamh
thar na teorainneacha teanga seo fud fad Mhargadh
an Choimisitin Eorpaigh, agus tig le teicneolaiocht
teanga cuidit leis an mbac seo a shért tri thact le husaid
shaor agus oscailte na dteangacha aonair. Ag breathna
nios faide chun tosaigh, cuirfidh teicneolajocht teanga
ilteangach tagarmharc ar fiil dér bpdirtithe domhanda
nuair a thoséidh siad ag cumast a bpobail ilteangacha
féin. Is féidir breathnu ar theicneolaiocht teanga amhail
teicneolaiocht ‘chiinta’ a chuidionn leat ‘michumas’ na
héagstlachta teanga a shirt agus pobail teanga bheith

nios inrochtana da chéile.

Ar deireadh, réimse teanga gniomhach amhdin is
ea Usdid na teicneolaiochta teanga d’theidhmiochtai
tarrthdla i geeantair thubaiste, nuair a bhionn beatha
daoine i mbaol: Beidh sé de chumas ag rébait chliste

amach anseo a bhfuil cumais teanga thrasteangacha acu

beatha dhaoine a shabhail.



2.5 DUSHLAIN LE
TEICNEOLAIOCHT TEANGA

Cé go bhfuil dul chun cinn mér déanta agteicneolaiocht
teanga le blianta beaga anuas, t4 luas reatha an dul chun
cinn teicneolaiochta agus nualaiochta tdirge romhall. Is
ionduil go mbionn teicneolaiochtai coitianta cosuil le
ceartéiri litrithe agus gramadai i bpréisealaithe focail
aonteangacha, agus nil siad ar fdil ach do lion beag

teangacha.

Ta dul chun cinn na teicneolaiochta
rémhall faoi lathair.

Ta deacrachtai ag baint le seirbhisi uathaistritchdin ar
line nuair atd aistritichdin an-bheachta agus iomlana ag
teastdil, cé go bhfuil siad usiideach chun meastachdn
réastinta a chur ar féil d’abhar cdipéisi. De bharr castacht
teanga dhaonna, is gné fada, costasach atd i dteangacha
a mhunlt i mbogearrai agus iad a thastdil sa saol dirire
agus teastaionn tiomantais mhaoinithe mharthanacha
Caithfidh an Eoraip, d4 bhri sin, a rdl

ceannrédaioch indulingleicle dushldin teicneolaiochta

dé seo.

abhaineann le pobal ilteangach a chothabhdil tri bhealai
nua a chruthd chun borradh a chur faoi fthorbairt
ar fud na léarscala. D’théadfai a direamh anseo dul
chun cinn riomhaireachtuil agus teicniochtai cosuil le

sluathoinsit.

2.6 EADAIL TEANGA |
NDAOINE AGUS INNILL

Chun an chaoi a ldimhsedlann riomhairi teanga a léiria
agus minit a thabhairt ar an geuis go bhfuil sé¢ deacair
iad a riomhchldrd chun i a usdid, feicimid go tapa
ar an gcaoi a bhfaigheann daoine a gcéad agus dara
teangacha, agus ansin feicimid an chaoi a n-oibrionn

cérais teicneolajochta teanga.

Foghlaimionn daoine scileanna teanga ar dha bhealach
éagsula. Foghlaimionn leanai teanga tri bheith ag
éisteacht le hidirchaidreamh idir tuismitheoiri, siblini
agus baill teaghlaigh eile. O aois dh4 bhliain né mar
sin, labhraionn leanai a gcéad fthocail agus frsai gearra.
Is féidir ¢ seo a dhéanamh mar t4 claonadh géiniteach
ag daoine na rudai a chloiseann siad a aithris agus ansin

réastind a dhéanambh air.

Foghlaimionn daoine scileanna teanga ar dhé
bhealach éagsila: ag foghlaim samplai agus ag
foghlaim rialacha teanga bundsacha.

Teastaionn iarracht nios mé chun dara teanga a
thoghlaim agus td nios sine, go priomha mar gheall nach
bhfuil an leanbh tumtha i bpobal de chainteoiri duchais.
Ar an scoil, is ionduil go bhfoghlaimitear teangacha
iasachta trf struchtdr gramadai, stdr focal agus litria
a thoghlaim tri dhruileanna a Gsdid a dhéanann cur
sios ar fhaisnéis teanga i dtéarmai rialacha teibi, tdblai
agus samplai. Bionn sé nios deacra teanga iasachta a
thoghlaim nuair a bhionn td nios sine.

‘Foghlaimionn” an d4  phriomhchinedl  céras
teicneolaiochta teanga cumais teanga ar bhealach
costil leis sin. Faigheann cur chuige staitistitil (né
‘sonraithiomdnta’) faisnéis teanga ¢ bhailiachdin
ollmhéra de théacsanna samplacha coincréite. Cé gur
leor téacs aonair a tsdid i dteanga aonair doilivin, e. g.,
seicealai litrithe, caithfidh téacsanna comhthreomhara
in dhd theanga (né nios mo) bheith ar f4il chun céras
uathaistrithe a oilitint.  Ansin ‘foghlaimionn’ an ¢
algartam foghlama meaisin na patrtin a bhaineann le
focail, frdsai gearra agus abairti iomldna a aistrit.
D’théadfadh na millitin abairt bheith de dhith don chur
chuige staitistitil seo agus ardaitear an theidhmiocht
de réir an lin téacsanna ar a ndéantar anailis. Is cuis
amhéin { seo go bhfuil fonn ar sholdthraithe innill

chuardaigh a mhéid dbhar scriofa agus is féidir leo



a bhailit. Braitheann ceartt litrithe i bpréisedlaithe
focal, agus seirbhisi cosuil le Cuardach Google agus
Google Translate ar chur chuige staitistitiil. Is ¢ an
buntdiste is m6 a bhaineann le staitistici gur féidir leis an
inneall foghlaim go tapaisraith leantinach timthrialacha
oilitna, cé¢ gur féidir leis an gecaighdedn bheith an-
éagsuil.

D’théadfadh na millitin abairt bheith de dhith don chur
chuige staitistitil seo agus ardaitear an fheidhmiocht
de réir an lin téacsanna ar a ndéantar anailis. Is cuis
amhdin { seo go bhfuil fonn ar sholdthraithe innill
chuardaigh a mhéid dbhar scriofa agus is féidir leo
a bhailia. Braitheann ceartu litrithe i bpréisedlaithe
focal, agus seirbhisi cosuil le Cuardach Google agus
Gogle Translate ar chur chuige staitistioil. Is ¢ an
buntdiste is mé a bhaineann le staitistici gur féidir leis an
inneall foghlaim go tapaisraith leantinach timthrialacha
oilitna, cé¢ gur féidir leis an gecaighdedn bheith an-

éagsuil.

Mar gheall go mbionn laidreachtai agus laigi na gcéras
staitistitila agus riailbhunaithe comhldntach, dirionn
taighde reatha ar chur chuige hibride a chuireann
an d4 mhodheolaiocht le chéile. Ach, nior éirigh
chomh maith sin leis an geur chuige sin go dti seo
i bhfeidhmchldir thionscail agus a d¥irigh leo sa
tsaotharlann taighde.

Mar a chonaiceamar sa chaibidil seo, braitheann go leor
feidhmchldr a usdidtear go fairsing i sochai faisnéise
an lae inniu ar theicneolaiocht teanga. De bharr a
phobal ilteangach, is fior ¢ seo i spds geilleagrach agus
faisnéise na hEorpa. Cé go bhfuil dul chun cinn mér
déanta ag teicneolaiocht teanga le blianta beaga anuas,
td cumas mér ann go féill chun caighdedn na gedras
teicneolafochta teanga a fheabhst. Ansco a leanas,
déanfar cur sios ar rél na Gaeilge i sochai faisnéise

na hEorpa agus déanfar meastint ar staid reatha na

teicneolaiochta teanga don Ghaeilge.



AN GHAEILGE | SOCHAI FAISNEISE NA

HEORPA

3.1 FiRICI GINEARALTA

Is teanga cheilteach i an Ghaeilge, a bhfuil gaol gairid
aici le Gaeilge na hAlban, agus gaol nios faide amach
leis an mBreatnais agus an mBriotdinis. Bhi si 4 labhairt
go forleathan go dti lir an 184 haois, thdinig meath
tapa uirthi tar éis an Ghorta in Eirinn. Is teanga {
an Ghaeilge, a labhrafonn 1,656,790 duine ag leibhéal
dirithe, i bPoblacht na hEireann (daondireamh 2006)
agus 167,490 duine i d Tuaisceart Eireann (daondireamh
2001) le pobail bheaga Ghaeilge lonnaithe timpeall an
domhain i measc Dhiaspdra agus dhaoine acadula na
hEireann, go hairithe sna Stdit Aontaithe, i gCeanada
agus san Astrdil. Is forsa dearfach atd sa phobal
domhanda seo, atd 4 éascti agan ré digiteach, a chuireann
le cothabhail na Gaeilge.

Inniu, labhraitear an Ghaeilge mar chéad teanga i
bpobail sna ceantair Ghaeltachta, atd suite den chuid
is mé6 in Jarthar na hEireann (Dtn na nGall, Gaillimh,
Ciarrai, Maigh Eo, Corcaigh). Usaidtear an Ghaeilge
chomh maith taobh amuigh de na réigitin Ghaeltachta,
agus td gréasan de chainteoiri Gaeilge le f4il, go hdirithe
i gceantair uirbeacha. Is croi-abhar atd ann sa churaclam
scoile agus leibhéil bhunscoile agus mhednscoile, agus
d4 bhri sin, nochtar an teanga don phobal i geoitinne
go minic, fid na daoine sin nach labhraionn go rialta
i. Ba cheart go n-oibreodh an cohért de gach rud
teicneolajioch a bhaineann le rél lirnach an chérais
oideachais chun an teanga a tharchur do gach gltin nua

[8] agus na riachtanais oideolaiocha lena mbaineann -

agus fonn naduartha — chun timpeallacht thacuil a chur
ar fail do theicneolaiocht teanga don Ghacilge.

Is ¢ an pointe is suntasai a thagann 6 na sonrai
teanga sna Daondirimh agus sna suirbhéanna, go bhfuil
bearna mhér idir na leibhéil chumais agus tsdide don
phobal i geoitinne, agus na leibhéil usdide i bhfad nios
isle. T4 cumas fulangach (tuiscint) nios forleithne
go nidurtha nd cumas gniomhach (labhairt). Chun
tuiscint nios soiléire a fhail ar leibhéil tsiide, cuireadh
san direamh sna ceisteanna daondirimh sa Phoblacht le
déanai ceisteanna ar leith maidir le husdid na teanga
taobh amuigh den chéras oideachais.  Aithnitear i
bPlean Straitéiseach 20 Bliain don Ghaeilge de chuid an
Rialtais 2010 — 2030 an dtishldn a bhaineann le leibhéil
mhaithe chumais (fulangach uaireanta) a aistrit chuig
leibhéil nios airde d’usaid ghniomhach na teanga.

Té an Ghaeilge i mbaol le fada an 4. Mbhair si chomh
fada seo de bharr an ardleibhéal tacaiochta chun { a
chothabhiil, an t-aitheantas a thaigheann si 6n Stat agus

thar aon rud eile, de bharr go bhfuil si sa churaclam

oideachais.

Is férsa até sa phobal domhanda de Ghaeilgeoiri
seo a chuireann le cothabhdil na Gaeilge.

T4 an Ghaeilge uathuil in Eirinn. Bhi Eire ar cheann
de na cultdir litriochta is tdisce san Eoraip (tar éis na
Sean-Ghréige agus an Laidin); t4 litriocht fhairsing i

bhfoirm proéis agus filiochta le féil i nGaeilge, t4 si mar



chuid lirnach d'oidhreacht naisiunta agus chultdrtha na
hEireann agus t4 rol siombalach aici i saol an stait. T4
stadas bunreachtuil ag an nGaeilge mar chéad teanga
oifigitil stit na hEireann agus td an Béarla ina dhara
teanga oifigiuil [9, 10]. T4 sé aitheanta chomh maith
mar theanga mhionlaigh i dTuaisceart Eireann agus mar
theanga oifigitil de chuid an Aontais Eorpaigh.

Ta tri phriomhchantint sa Ghacilge le fochanuinti
aitiula eile mar aon le roinnt leaganacha uirbeacha
agus an caighdedn scriofa oifigitil.  Leanann na
moérdhifriochtai idir na cantinti criochaddireacht na
deri chaige, Mumhain, Connacht agus Ulaidh. T4 na
canuinti seo difritil ag gach leibhéal, i dtéarmai réada
an chérais fuaime, an chérais proséide (béim, tuin
chainte), stdr focal agus roinnt gnéithe struchttrtha.
Ta An Caighdean Oifigiuil, a forbraiodh sna 1950idi
agus 60idi ann mar chaighdedn scriofa don teanga.
Muintear ¢ i bhformhér scoileanna agus lionann sé
bearna (i bhfoirmeacha scriofa ar a laghad) a bheadh
ann da uireasa idir na candinti. I gceantair uirbeacha
n6 tuaithe taobh amuigh den Ghaeltacht ina labhraitear
Béarla, td “cantinti uirbeach” mar a thugtar orthu i
measc daoine nach cainteoiri dichais iad a d’thoghlaim
an teanga oifigitil ag an scoil, agus iad measctha le
cainteoiri 6n nGaeltacht. Mar a bheifi ag suil leis, ta
difriocht mhoér idir na cantinti uirbeacha seo, agus tig
le cuid diobh a bheith an-chostil le cantinti dichais
agus cuid eile costil le hibridi ina bhfuil mérghnéithe

an Bhéarla.

3.2 SONRAIOCHTAI NA
GAEILGE

Ta gnéithe teangeolaiocha intreacha de chuid na
Gacilge atd an-difritil 6 theangacha cile an AE, agus
bionn tionchar ag cuid diobh seo ar fhorbairt na
dteicneolaiochtai don teanga atd bunaithe ar urlabhra

agus téacs. Ina theannta sin, td dashldin ar leith a

thagann chun cinn i gcomhthéacs na Gaeilge mar
mhionteanga in Eirinn, dashldin a chaithfear a chur
san aireamh i bhforbairt na teicneolaiochta. Mar an
gcéanna, cuireann teicneolafochtai teanga deiseanna
ar fail do mhionteangacha agus tig leo a bheith ina
chinamh moér maidir le dul i ngleic le roinnt deacrachtai

atd ina n-aghaidh agus iad a thuascailt.

Gnéithe
Gaeilge

3.2.1 Teangeolaiocha  na

Is teanga VSO (Briathar, Ainmni, Cuspdir) atd sa
Ghaceilge, neamhchosuil le teangacha Eorpacha eile. Is
ionduil go leanann aidiachtai agus mionathraitheoiri
eile an t-ainmfhocal né frasai ainmfhocail lena bhfuil

siad ceangailte.

Ta déshldin ag baint le saintréithe
teangeolaiochta na Gaeilge do phréisedil
riomhaireachta.

Nil aon thocail i nGaeilge chun “yes” n6 “no” a ra. Ina
4it sin, mar at4 sa Laidin, caithfear an briathar a athra leis
n6 gan an rangabhdil chun freagra dearfach/ditltach a
thabhairt. T4 dhd leagan den bhriathar “to be” chomh
maith. Mar aon le teangacha cile is iad seo an t-
eiseach agus an chopail. Nascann foirm chopaile an
bhriathair “to be” (ar a dtugtar an briathar lochtach
né an rangabhdil uaireanta) ainmni na habairte le
hainmfhocal, forainm, aidiacht né frisa deisbhéalach.
Is teanga infhillteach atd sa Ghaeilge, is ¢ sin, athraionn
foirmeacha na bhfocal ar chuiseanna séimeantacha agus
gramadai. Déantar infhilleadh ar bhriathra na Gaeilge
mar gheall ar aimsir, uimhir agus pearsa, agus déantar
infhilleadh ar ainmfhocail mar gheall ar uimhir agus
tuiseal. T4 inscne firinscneach né baininscneach ag
ainmfhocail.

Ta coras bhriathra na Gaeilge rialta seachas aon cheann

déag de na briathra is coitianta a chomhchuingionn



go han-mhirialta le go leor foirmeacha agus aimsiri
nach bhfuil costil ar chor ar bith leis an bhfréamh i
bhfoirm scriofa ni chainte. T4 an céras ainmneach nios
coimpléascai agus nios neamhrialta go ginearalta. Mar
shampla, té roinnt bealai chun an thoirm iolra a chruthuy,
agus baineann roinnt diobh le cantinti ar leith. Tig
le Gaeilge mhorfé-chomhréireach bheith dushlinach
don fhoghlaimeoir daonna agus duathphréisedil, go
hairithe i réimse na gcomhaontuithe tuisil, uimhreach
agus inscne.

Gné cile, (a bhfuil impleachtai aige go hdirithe
ar theicneolajochtai urlabhra costil le haitheantas
labhartha) is ea an céras athruithe tosaigh. Baineann
siad seo le gach teanga Cheilteach, agus athraionn
siad tis an fhocail, rud atd neamhghnich, chun
riachtanais mhoirfeolaiocha agus chomhréireacha agus
fid thuaimnithe a shdsamh. Tugtar urti agus séimhiu ar
na hathruithe tosaigh seo, agus go minic is iad seo an
t-aon bhealach ar féidir foirmeacha costila gramadai a

aithint éna chéile. Mar shampla

= ambid [/o m¥a: d¥/] their boat (urt)
= abhad [/o w¥a: dry/] his boat (séimhiu)
= abid [/o b¥a: d¥/] her boat (nil aon athrtt)

Seans gurb i an difriocht is suntasaf atd idir an Ghaeilge
T4

an céras consanta ag brath ar an idirdhealt idir dh

agus teangacha cile an AE nd an céras fuaime.

chéiliocht, caol agus leathan. Go buntsach, is ¢ atd i
ceist anseo, go bhfuil an céras consanta (ar a laghad)
dhd vair chomh mér leis an gcéras céanna in aon teanga

AE eile.

maidir le forbairt na teicneolaiochta cainte, mar nach

Tig le hiarmhairti éirf as seo, go hdirithe

“n-oibrionn” cur chuige do chérais fuaime atd nios
simpli rémhaith don Ghaeilge. Mar shampla, teast6idh
corpas i bhfad nios mé chun gach fuaim a léiria i
ngach iomalartt féideartha le fuaimeanna eile (feic an
chuid a bhaineann le préisedil urlabhra i gCaibidil 4).
T4 an t-idirdhealt idir péirf consan (e.g., /d¥/ agus

/di/) larnach sa teanga, ni hamhdin chun difreail a
dhéanamh idir bri shéimeantach, ach chun gnéithe
gramadai a mharcdil chomh maith. Mar shampla, tigleis
an athru i gcaighdedn chonsain dheiridh in ainmfhocail
an difriochtaidir uatha/iolra, né an difriocht idir tuiseal

ainmneach/ginideach a chur in iul.

bad [/b¥a: d¥/] boat (tuiseal ainmneach)
baid [/b¥ar di/] boat (tuiseal ginideach)

b6 [/b¥or /] cow
beo [/bloz /] alive

Sna tri thoirm dheireanacha, sa tuiseal ginideach,
bheadh foirmeacha ina n-athrédh an consan deiridh
6 g¥] leathan go fuaim [d] chaol. Mar gheall go
dtagann athruithe moéra ar an bhfocal, idir athruithe
tosaigh agus infhillteacha, is d6chuil gur rud atd anseo a
mbeadh tionchar aige ar fhorbairt na dteicneolaiochtai,
e. g. gairis aitheantais urlabhra.

Mar

is amhlaidh le cérais a cuireadh le chéile tréimhse

Deacracht eile is ea an cdras scribhneoireachta.

fada ¢ shin, td sé drsa, agus td go leor ’rialacha’
coimpléascacha ag baint le seichimh a mhapdil 6
litreacha go fuaimeanna. Agus tig leis na rialacha seo a

bheith difritil 4 chantint go cantint. Mar shampla:

jlor i ‘gheobhaidh’ (aimsir fhaistineach)
Gaceilge Uladh

glo: g’ ‘gheobhaidh’ (aimsir fhistineach)
Gaceilge na Mumhan

C¢ gur briongléid atd anseo do theangeolai stairiuil, tig
leis deacrachtai a chruthu d’thoghlaimeoiri na teanga,
agus déibh sitd atd ag iarraidh acmhainni urlabhra a
thorbairt chun ortagrafaiocht a athrt 6/chuig fuaim
(feic Caibidil 4). T4 roinnt buntdisti ag baint leis: mar
gur thdinig foirmeacha scriofa roimh dhibhéirseachtai
sna canuinti, td sé teibi go leor le husdid mar chéras
coitianta, agus t4 faisnéis ghramadai sna foirmeacha

scriofa trédhearcach go leor don Kitheoir.



3.2.2 Deiseanna a ghabhann le TT don
Ghaeilge

Bionn dushldin ar leith ag baint le forbairt TT is cuma
cén teanga ata faoi chaibidil ach td an fhéidearthacht
ann go mbeadh rél an-tdbhachtach agan teicneolaiocht
seo do mhionteangacha, toisc gur féidir 1éi tacu leis an
teanga ar bhealai nach bhfuil ébhartha do na teangacha
tromlaigh.

Pobail a thabhairt le chéile: T4 tisdid na teicneolaiochta
urlabhra agus teanga an-chumhachtach mar bhealach
chun pobal labhartha na Gaeilge a thabhairt le chéile,
tri cheantair thraidisiinta Gaeltachta agus an pobal in
Eirinn is i gcéin a nascadh le chéile.

Té oideachas mar chuid ldrnach de scaipeadh teangacha.
Is féidir le teicneolaiocht T'T tionchar mér a bheith aici
ar mhuineadh/ar thoghlaim teangacha. D’théadfadh
s¢ go mbeadh feidhmchldir, a bheadh finach né
neamhabhartha d’thoghlaimeoiri Béarla, an-tsdideach
d’thoghlaimeoiri atd ag foghlaim Gaeilge, nach mbionn
teacht acu ar mhunlai teangeolaiochta an chainteora
duchais don chuid is m6. T4 cumhacht ar leith ag
baint le teicneolaiocht urlabhra sa mhéid is gur féidir
léi cur go moér leis an méid teagmhila a bheadh ag
duine leis an teanga labhartha. Is mar gheall air seo
gur dhirigh miineadh na Gaeilge san am atd thart ar
thoirmeacha scriofa, ar an ngramadach agus ar léamh
na litriochta, agus gur rinneadh neamhaird ar fhorbairt

scileanna labhartha.

Léirionn céras litria-go-hurlabhra don Ghaeilge, at4 ar
f4il ar an idirlion (ag http://www.abair.ie, cur sios ar
f4il i gCaibidil 4) an sli gur féidir le teicneolajocht
bhunusach, fit amhdin, dea-thionchar a bheith aici. T4
an cdras in usdid ag muinteoiri/daltai, ag tuismitheoiri
agus iad ag cabhrt le hobair bhaile chomh maith le
foghlaimeoiri thar sdile. T4 an Ghacilge duchasach 4
tabhairt isteach sna bailte/sna scomrai ranga. T4 sé
seo an-chabhrach toisc go mbionn deacrachtai méra ag

foghlaimeoiri go minic agus iad ag dul i ngleic leis an

georas litrithe casta agus leis an gedras fuaimnithe atd an-
difrivil 6n mBéarla. Léirionn aiseolas 6 dhaoine ar fud
na cruinne cé chomh husaideadh is atd an céras litrit-

go-hurlabhra sna comhthéacsanna seo.

Feidhmchldir TT Oideachasula: d’fhéadfadh rdl i
bhfad nios tibhachtai a bheith ag na feidhmchlair
seo i gcds mionteangacha, feidhmchldir cosuil le
cluichi teanga idirghniomhacha le haschur cainte, agus
acmhainni curtha in oiritiint go speisialta do theagasc na
litearthachta agus an fhuaimnithe, nd mar a bheadh sa
Bhéarla/i mértheangacha an domhain, it atd an-chuid
dbhar agus acmhainni ar f4il. T4 tus curtha le forbairt ar
an saghas seo dise don Ghacilge agus téd an-aird 4 tabhairt

uirthi (nfos mé faoi seo i gCaibidil 4).

Cuimsitheacht:  D’théadfadh sé go mbeadh TT
riachtanach do dhaoine le michumais radhairc né
urlabhra le go nglacfaidis pairt i saol na teanga. T4 ga
le sintéis téacs-go-hurlabhra, mar shampla, ionas gur
féidir le daoine dirithe le mallachair urlabhra cumarsaid
a dhéanamh. T4 gé leis an tsintéis le léitheoiri scdiledin
chomh maith ionas gur féidir leo sitid a bhfuil michumas
radhairc orthu teacht ar dbhar leictreonach. Coinniodh
daoine leis na michumais sin amach 6 shaol na Gaeilge ar
go leor bealai toisc nach raibh gléasanna cumarsaide don
Ghacilge ar fdil agus toisc nach raibh sintéis téacs-go-
hurlabhra ar féil (go dti le déanai). Moladh do dhaltai
scoile le michumais gan leantint de bheith ag staidéar
Gaeilge ar scoil toisc nach raibh na hacmhainni a bhi ag

teastail ar fail doibh.

Caomhnu na Teanga: T4 TT rithdbhachtach ionas
gur féidir le pobal na teanga pdirt a ghlacadh i
ngniomhaiochtai sdisialta, féilliochta agus oibre ina
dteanga féin. T4 sé seo tdbhachtach ni hamhdin 6
thaobh Gsdid na teanga de, ach do stddas na teanga
chomh maith, go hdirithe i stile na glaine ég a bhfuil

D’théadfadh

torthai chaomhnu na teanga brath ar mheon an phobail

taithi acu le hachmhainni digiteacha.

i leith na teanga nios mé nd ar aon ghné eile.
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Is fid cuimhneamh i geénai go bhfuil rél caomhnaithe
ag guth sintéiseach fia do chantinti atd go mér i mbaol.
Sa chas go n-éagann an cainteoir dichais deireanach,
mairfidh leagan sintéiseach réasunta nddurtha de ghuth
an chainteora. Seo dis gur féidir le daoine atd ag
iarraidh athbheochan a dhéanamh ar chantint dititil ata
i ndainséar.

Toisc go bhfuil roinnt mhaith de na dushldin atd ann
don Ghaceilge mar an gcéanna do na mionteangacha
uilig, ba cheart go n-tsdidfi an taithi agus na straitéisi
ad’tsaid pobal na Gaeilge leis na fadhbanna a shart mar
mhunla do mhionteangacha né do theangacha gann in
acmhainni eile. Is ceist chonspéideach i go direach
cad is bri le mionteanga. Té cuid de na ceisteanna a
thagann chun cinn anseo 4dbhartha do theangacha cile
a labhraitear go forleathan san AE, ach atd fés gann
ar acmhainni. Faoi mar a lirfonn an titim tapa a
thdinig ag deireadh an 184 aois ar lion na ndaoine a
labhair Gaeilge, is féidir le hiompt teanga tarla go han-
tobann. M4 t4 aon mheas againn ar an éagsulacht
teanga atd againn san Eoraip, ni féidir linn neamhaird
a dhéanamh den rdl dearfach a d’théadfadh a bheith ag
teicneolajocht teanga maidir le caomhnt teanga. Ar
an gcui céanna, ni féidir neamhaird a dhéanamh den
tionchar ditltach a bheadh ar thromlach na teangacha

mura mbeadh an teicneolaiochtar féil ach i getipla ceann

de mhortheangacha na hEorpa.

3.3 FORBAIRTI URNUA

O bunaiodh an Stét, is { an Ghaeilge céad teanga oifigitil
Phoblacht na hEireann agus is ¢ an Béarla an dara
teanga [8]. Le gairid, mar chuid den phroiseas siochdna
i dTuaisceart Eireann, fuair an Ghacilge aitheantas
oifigitil ansin chomh maith. Sa Phoblacht, caithfidh
gach cdipéis oifigitil de chuid an rialtais (i bprionsabal)
bheith ar fil i nGaeilge agus i mBéarla, né i nGaeilge
amhdin. Theastaigh leibhéal dirithe oilteachta sa teanga

chun post a fhail sa stitseirbhis, leis na péilini agus

do phoist stéit eile. Laghdaiodh an riachtanas seo le
déanai chun bheith nios iniatai. T4 an riachtanas fés ann
déibh sitid ar mian leo mineadh i mbunscoileanna, dita

bhfuil an teanga mar chuid larnach den chroichuraclam.

I roinnt ciorcal, cdintear an teanga amhail bheith
as ddta agus neamhoiritnach le husdid sa saol nua-
aimseartha. Is docha go bhfuil an dearcadh seo ann
toisc go bhfuil an chuma air nach bhfuil an teanga
suas chun ddta leis an saol nua-aoiseach agus an ré
digiteach atd anois ann. Cuireann sé seco béim ar
an tdbhacht a bhaineann le cuimsit na Gaeilge agus
mionteangacha eile sa ré digiteach. Le blianta beaga
anuas, td an-bhuntdiste ag an nGaeilge de bharr na
medin chumarsdide (bealach teilifise agus stdisitiin
chraolachdin raidié) atd ag craoladh cldracha 6 mhaidin
go hoiche tri mhein na Gaeilge, ni hamhdin ar
stdisitiin Eireannacha ach ar an BBC chomh maith, mar
shampla. T4 pobal na Gacilge ag tabhairt freagra tapa
ar an éileamh ar théarmeolaiocht nua chun nésanna
maireachtila san Fire nua-aimseartha a léiria. Bunaiodh
bord téarmaiochta oifigitil (an Coiste Téarmaiochta)
bunaithe chun téarmai cui a aimsit né a chrutha sa

teanga de réir mar a theastafonn siad.

Ta go leor ddshldin ann d'fhorbairt
TT don Ghaeilge ach cuireann sé

deiseanna rithdbhachtacha ar fail
do thodhchai na teanga.

Cosuil le haon teanga eile, athrafonn an stér focal
a Usdidtear sa Ghaeilge chun freastal ar riachtanais
phobail labhartha na teanga agus, dar nddigh, t4 éifeacht
mhoragiasachtai 6n mBéarla ar an teanga. T4 na torthai
ar obair an Choiste Téarmaiochta foilsithe ar an suiomh

Gréasdin http://www.focal.ie.
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3.4 SAOTHRU TEANGA IN
EIRINN

Thug Acht na dTeangacha Oifigitla, 2003 an ceart
do dhaoine idirghniomhu le gach comhlacht stait tri
Ghaceilge. Rialajonn reachtaiocht eile ctrsai pleandla sna
ceantair Ghaeltachta chun éifeachtai na himirce ar tsaid

na teanga a laghdu.

Cosnaionn Acht na dTeangacha Oifigitla, 2003
cearta saordnach an Ghaeilge a Usdid.

Ta ldithreacht shuntasach agan nGaeilge sna medin agus
codanna agus ailt i roinnt nuachtdn ndisiunta, agus in
go leor nuachtan réigiunacha agus ititla tri Ghacilge
agus go leor topaici a bhaineann leis an teanga agus a
cainteoiri. Sna medin chraolachdin, ta seirbhis mhaith
ag an teanga le stdisiun raidi6 ndisiunta 6 thosaigh sé
ag craoladh i 1972, stdisiin raidié bunaithe i mBaile
Atha Cliath 6 1993, stdisiun raidié bunaithe i mBéal
Feirste 6 2006 agus stdisitn teilifise 6 1996. T4 lucht
féachana/éisteachta ldidir ag stdisitin theilifise agus
raidié na Gaeilge, sa Ghaeltacht agus ar fud na tire. Mar
sin féin, is cainéil Bhéarla a bhionn ar thormhér na n-

aerthonn.

3.5 TEANGA SAN OIDEACHAS

Muintear an teanga i scoileanna ag leibhéal bunscoile
agus mednscoile mar dbhar éigeantach. I dTuaisceart
Fireann, mdintear an Ghacilge mar dbhar roghnach.
Ta go leor scoileanna a mhuineann gach abhar tri
mhedn na Gaeilge, ar a drugtar “Gaelscoileanna”. Ta
fis moér tagtha ar an lion Gaelscoileanna le blianta
anuas, bunaiodh iad mar gheall ar an éileamh i bpobail
aitiula i geeantair thuaithe agus uirbeacha ar mian leo
go mbeadh oideachas ag a leanai as Gaeilge agus go

mbeadh siad cumasach sa d4 theanga. Cuireann sé seo

leis an meon an-dearfach atd ag an daonra a labhrajonn
Béarla i leith na Gaeilge, ach léirfonn sé chomh
maith go gceapann go leor daoine go bhfuil caighdedn
an oideachais Ghaeilge sna scoileanna priomhshrutha
Béarla ag titim. De bharr go bhfuil an teanga i lithair
in oideachas, bionn si ceangailte, go pointe dirithe, i
ngnéithe dirithe de chultar na héige.

Bhi roinnt diospdireachta poibli i réimsi polaititla,
acadula agus eile faoi theipeadh formhér daltai i
scoileanna priomhshrutha Béarla, cumas oibre a
bhaint amach sa teanga, fit tar éis ceithre bliana déag
in oideachas. T4 cdineadh poibli forleathan ar an
geuraclam agus an geur chuige i leith na Gaeilge sa
chéras oideachais, agus meastar go coitianta go bhfuil
ga le cur chuige nua. T4 éilimh ag ardd i gednai go
dtabharfai teagasc na Gaeilge isteach sa ré nua, agus go

hairithe an t-éileamh ar uséid na teicneolaiochta digiti.

3.6 GNEITHE IDIRNAISIUNTA

Go stairiuil, tar éis teip thubaisteach na bpratai i lar an
180 haois, a chuir tds le gorta a mharaigh an ceathra
cuid den daonra, ba ghné de shaol na hEireann a bhi in
eisimirce ar mhdrscila, an t-aon bhealach a bhi acu chun
imeacht 6n mbochtaineacht. Bhi tionchar an-mhér
ar imeallbhord farraige an Iarthair go hdirithe, i.e. na
haiteanna is m¢ ina labhraiodh an Ghaeilge in Eirinn.
Measadh gur theastaigh Béarla 6 dhaoine éga chun
iad féin a réiteach le haghaidh ecisimirce agus bhi an-
tionchar aige sin ar mheath tapa na Gaeilge. Bunaiodh
pobail ldidre Fireannacha timpeall na cruinne, agus

Mar

chuid daitheantas cultirtha agus pobail, mhair an

thug diaspéra na hFireann leo an Ghaeilge.

teanga i go leor diteanna ar feadh na nglunta, ach don
chuid is mé, d’imigh an Ghaeilge i [¢ig faoi dheireadh
mar phriomhtheanga né teanga oibre i bhfabhar na
teanga/dteangacha ceannasai/ceannasacha dititla.

Mar sin féin, leantar ag muineadh na Gaeilge i

scoileanna agus in ollscoileanna i d Tuaisceart Mheiriced,



san Astrdil agus sa Nua Shéalainn, cé gur mar théraiocht
acadtil amhdin ¢ né mar go bhfuil suim phearsanta
Agus, de réir dhaondireamh 2000,
labhraionn 25,661 duine sna Stdit Aontaithe an
Ghacilge sa bhaile.

maith a bunaiodh an chéad nuachtin Gaeilge in 1881

ar leith ann.
Ba sna Stiit Aontaithe chomh

a foilsiodh go dti an 204 hAois agus ata ar fdil ar line
anois(http://www.angaclmagazine.com). Is as diteanna
taobh amuigh d’Eirinn iad timpeall leath d'tsdideoiri
lacthtla reatha an chérais sintéis chainte téacs go caint
gréasinbhunaithe (htep://www.abair.ie, a ndéantar cur
stos air i gCaibidil 4), agus is as Tuaisceart Mheiriced né

6n mBreatain cuid mhér diobh.

3.7 AN GHAEILGE AR AN
IDIRLION

Léirfonn figitiri do Mheitheamh 2010 go n-usdideann
beagnach 70% de dhaoine Eireannacha an tldirlion ina
dteach né ina n-ionad oibre [11] agus léirionn suirbhé
6 mhi na Samhna 2010 go bhfuil guthan cliste ag os
cionn leath de thomhaltéiri na hEireann [12]. Ach, nil
figiviri cruinne ar fail maidir leis an teanga a tsdideann
muintir na hEireann chun rochtain a fhail ar an Idirlion.
Fit d4 mbeadh na figiviri sin ar fil, td ceist fos ann
maidir le céard is bri le “rochtain a thail ar an Idirlion”
i dteanga dirithe. An mbreathnaimid ar theanga an
bhrabhsalai/chérais feidhmiochta né na suiomhanna
a dtugann daoine cuairt orthu? Sa chds deireanach,
bheadh meascin d’dbhar Gacilge agus Béarla ar na
leathanaigh, fid na daoine atd tiomanta don mhéid
Gacilge agus is féidir leo a tsaid.

Cuireann an tldirlion raon leathan réimsi feidhme ar fail

do theicneolaiochtai teanga. Le cuid chomh suntasach

de phobal na hEireann pairteach i ngniomhafochtai
ar line agus cultur digiteach ag teacht chun tosaigh,
léirionn sé seo deis iontach chun teicneolaiochtai a tisdid
chun iomadu na Gaeilge ar line agus i TFC a éascu.

T4 roinnt mhaith tacaiochta bogearrai ar fiil don
Ghacilge cheana féin. T4 logdnu déanta ag Microsoft
Windows, KDE, Google, OpenOffice, Opera agus
Mozilla Firefox, mar shampla, ar chomhéadain don
Ghacilge. Mar aon le seicealai litrithe do MS Office
agus Open Office, td roinnt uirlisi astu féin, costil
le WinGléacht, GaelSpell agus Ceart, chun earraidi

litrithe agus gramadai a sheicedil agus a cheartu.

T4 comhéadan Gaeilge ar féil d'inneall
cuardaigh Google, ach déiledlann Usdideoiri le
torthai Béarla den chuid is mé.

Forbraiodh comhéadan Gaeilge do Google le déanai. Is
cuardach gréasdin an feidhmchlér is coitianta a usdidtear
ar an Idirlion agus td s¢ uilelaithreach thar gach cineal
gairis agus arddin. Anuas air sin, usdideann cuardach
gréasdin féin, né tig leis réimse leathan teicneolaiochta
teanga a uUsdid, a bhfuil sofaisticitlacht éagsuil ag
baint leo chun torthai agus caighdein foriomlin a
fheabhst. Seachas an gradam a bhaineann le bheith
bainteach le branda rathuil idirndisitinta, cuireann
comhéadan Gaeilge Google taithi Idirlin 4bhartha ar
fiil do Ghaeilgeoiri, ach [irionn sé chomh maith an
riachtanas d'uirlisi cuardaigh agus préisedla teanga agus
seirbhisi le déiledil le sonrai Gaeilge.

Sa chéad chaibidil eile,

teicneolaiocht teanga agus na croiréimsi feidhme ata

tugtar réamhrd ar an

aici, mar aon le meastinacht a dhéanamh ar an tacaiocht

teicneolaiochta teanga reatha atd ar fail don Ghaeilge.


http://www.angaelmagazine.com
http://www.abair.ie
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TACAIOCHT TEICNEOLAIOCHTA TEANGA DON

GHAEILGE

Is corais bhogearrai atd i dteicneolaiochtai teanga a
dheartar chun teanga dhaonna a ldimhsedil agus da
bhri sin tugtar “teicneolaiocht teanga daonna” orthu
go minic. Tagann teanga dhaonna i bhfoirmeacha
labhartha agus scriofa. Cé gur sine labhairt agus i
dtéarmai éabhléide daonna, is i labhairt an fhoirm is
nadurtha cumarsdide, is féidir faisnéis choimpléascach
agus formhor an eolais dhaonna a stérail agus a sheoladh

i dtéacsanna scriofa.

Préisealann né tdirgeann teicneolaiochta labhartha
agus téacs na foirmeacha éagsula teanga seo, agus
Gsdideann an dé cheann focléiri agus rialacha gramadaf
agus séimeantacha. Is ¢ is ciall leis seo go nascann
teicneolajocht teanga (TT) teanga leis na foirmeacha
¢agsula faisnéise, go neamhspledch ar an meén (labhairt
né téacs) ina geuirtear in iul é. Léirfonn an fior ar dheis

tirdhreach an T'T.

Nuair a dhéanaimid cumarsdid, nascaimid teanga le
modhanna eile cumarsdide agus medn faisnéise — mar
shampla, tig le comharthai agus gothai gnuise bheith
mar chuid de labhairt.

pictil'lir agus fuaimeanna.

Nascann téacs digiteach le
Tig le teanga i bhfoirm
labhartha agus scriofa bheith i scanndin. I bhfocail
eile, forluionn teicneolaiochtai labhartha agus téacs agus
déanann siad idirghniomhd le teicneolaiochtai eile a
éascafonn proisedil cumarsdide ilmhodai agus cdipéisi
ilmheain.
Sna codanna seo a leanas, pléifimid na priomhréimsi
seicedil

feidhme de theicneolaiocht teanga, i.e.

teanga, cuardach gréasdin, teicneolaiocht labhartha
agus uathaistrit.  Airitear anseo feidhmchldir agus

bunteicneolaiochtai cosuil le

ceartt litrithe

m tacajocht udaraithe

» foghlaim teanga riomhchuidithe
= aisghabhiil faisnéise

» baint faisnéise

m achoimrit téacs

= freagairt ceiste

» aithint labhartha

» sintéis labhartha

Is réimse bhunaithe thaighde atd i dteicneolaiocht
teanga agus sraith fhairsing litriochta ar fail ina thaobh.
Moltar don Kitheoir a bhfuil suim aige ann na tagairti
seo aléamh: [13, 14, 15, 16, 17].

Sula bpléifimid na réimsi feidhme thuas, déanfaimid cur

sios gairid ar ailtireacht an ghnathchérais TT.

4.1 AILTIREACHTAI
FEIDHMCHLAIR

Is ionduil go mbionn roinnt comhdbhar i
bhfeidhmchldir bogearrai do phrdisedil teanga a
laimhsedlann gnéithe éagsula den teanga. Léirionn
an fior 2 ailtireacht an-simplithe ar féidir a fhail i

ngnathchoéras proisedla téacs (agus ni hionann coras
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1: Teicneolaiocht Teanga i gComhthéacs

urlabhra agus céras téacs). Ldimhsedlann an chéad trf

mhodul struchtdr agus bri an ionchuir téacs:

1. Réamhphrdisedil: glantar na sonrai, déantar anailis
ar thormaiditi né baintear ¢, braitear an teanga
ionchuir, ionadaitear giorrachdin “le’d thoil” in
ionad “le do thoil”, agus mar sin de.

2. Anailis ghramadai:  aimsitear an briathar, a
chuspdiri, mionathraitheoiri agus codanna eile den

chaint mar aon le struchttr na habairte a bhrath.

shéimeantach: déantar imdhealt

3. Anailis
débhriochta (i.e.,

gcomhthéacs ar leith); réititear iarthagra (i. e., cé na

riomhtar bri chui focal i
forainmneacha a thagraionn do na hainmfhocail san
abairt) agus ionadaitear teilgean cainte; agus Iéiritear
bri na habairte ar bhealach ar féidir leis an inneall é

aléamh.

Réamhphréisedil Anailis ghramadai

Tar éis anailis a dhéanamh ar an téacs, tig le moduil
tascshonracha feidhmeanna eile a dhéanambh, cosuil le
huathachoimrit agus cuardaigh bhunachar sonrai. Is
cur sios simplithe agus idéalaithe ¢ seo ar an ailtireacht

feidhme agus Iéirfonn sé castacht na bhfeidhmchlar TT.

Go ginearalta d’théadfaimis ailtireacht theidhmchldir
a rangu ina tri chuid; déibh siud atd bunaithe go
mormhér ar rialacha, déibh siud atd bunaithe go
mérmhor ar staitistici (déchulacht), agus déibh siud a
chomhshnaidhmeann an dd mhodh. Gintear samhlacha
teanga 6 bhailitchdin ollmhéra teanga (corpas) tri
mhodhanna staitisticiala a tsidid. Go minic, baintear
tsdid as corpas ina bhfuil léirit teangeolaiochta ann, né
corpas lom i dteannta le hacmhainni teangeolaiochta
eile ar nés focléiri né lionrai séimeantaice. Braitheann
caighdedn na samhla staitisticiala ar chaighdedn

D4 bhri

na mbunsonrai a tsdidtear mar ionchur.

Modyil Sonrach
don Tasc

Anailis
shéimeantach

2: Ailtireacht Tipicitil ar Fheidhmchlér Préisedla Téacs



Monlai Teanga Staitistidla

Seiceadil Litrithe

[Seiceéil Grcmodcu']

3: Seicedil Teanga (ar bharr: riailbhunaithe; in iochtar: staitistivil)

sin td acmhainni teangeolaiochta d’ardchaighdedn
riachtanach mar chuid de chéras TT, cé gur obair

dlathshaothair é iad a chruthd.

Go hionduil bionn acmhainni teanga-dhirithe ar nés
focloiri, stérchisti, eolas séimeantach, féneolaiocht,
moirfeolajocht, agus rialacha gramadai ag teastdil
6 ftheidhmchldir TT, chomh maith le corpais (idir
téacs agus urlabhra) le léirit teangeolaiochta ann.
Go hidéalach ba cheart go mbeadh an riomhchldir
neamhspledch ar theanga ar leith agus go mbeadh
s¢ in ann oibria le teanga ar a bith a bhfuil na
Chun leas a

bhaint as na feidhmchlair is nua-aimsire sna croiréimsi

hacmhainni teanga dbharach ar fail.

ar n6s uathaistrit, foghlaim teanga riomhchuidithe,
td sé fiorthdbhachtach

go mbeidh na hacmhainni teanga thuasluaite ar fail.

comhéadan labhartha etc.

Chomh maith le corpais agus acmhainni teanga, is gi
uirlisi teanga ar nés anailiseoir moirfeolaiochta, clibealai
ranna cainte, parslai comhréire, sintéiseoir labhartha
agus aithint cainte a bheith ar féil. Braitheann forbairt
na n-uirlisi thuasluaite ar an taighde teangeolaiochta
is nua don teanga a bheith ar fiil, ionas go mbeadh na

samhlacha riachtanacha teangeolaiochta ar fail.

Tar éis na croiréimsi feidhmchlair a thabhairt isteach
do theicneolaiocht teanga, tabharfaimid forbhreathna
gairid ar sheasamh na taighde TT agus an t-oideachas
inniu, agus criochndéimid le forbhreathnd ar chlair
taighde atd imithe agus atd ann faoi lathair. Ansin
cuirfimid meastachdn saineolach ar fiil do chrofuirlisi

agus acmhainni TT i dtéarmai na ndiminsean éagsuil

costuil le hinfhaighteacht, aibiocht agus caighdedn.
Déantar achoimre ar staid ghinearlta an TT don

Ghaeilge i dtabla 8.

4.2 CROIREIMSI FEIDHME

Sa chuid seo, dirimid ar na huirlisi agus acmhainni
TT is tabhachtai, agus tugaimid forbhreathnt ar
ghniomhajochtai TT in Firinn. Is féidir uirlist agus
acmhainni a bhfuil line fathu sa téacs a aimsitt chomh

maith sa tabla ag deireadh na caibidle seo.

4.2.1 Seicedil Teanga

T4 a thios ag gach duine a dsdid proisedlai focal
cosuil le Microsoft Word go bhfuil seicealai litrithe ann
a léirfonn botdin litrithe agus a mholann ceartaithe.
Chuir na chéad chldir um cheartt litrithe liosta focal
aisbhainte i gcompardid le focléir focal ata litrithe i
geeart. Inniu, td na cldir seo i bhfad nios sofaisticiula. Ag
baint tsdide as algartaim theangaspledcha d’anailis téacs,
braitheann siad earrdide a bhaineann le moirfeolaiocht
(e.g. foirmit iolra) mar aon le hearrdidi a bhaineann le
combhréir, cosuil le briathar in easnamh né coimhlint le
comhaontt briathair-ainmni (e. g. she *write a letter).

T4 uirlisi seicedla litrithe ar fail don Ghaeilge i
sraitheanna oifige costil le Microsoft Office agus Open-
Office. Ni dhearnadh, 4fach, nuashonrd ar sheicedlai
litrithe Microsoft le blianta fada.
litrithe amhadin (GaelSpell http://borel.slu.edu/ispell/)

a ndéantar nuashonrt seasta air, d’thoinse oscailte

Nil ach seicedlai


http://borel.slu.edu/ispell/

agus ar fdil do Word/Ooo/Firefox, etc. T4 uirlisi
moirfeolaiochta (d’thoinse oscailte), clibedlai ranna
cainte, agus péirtpharsalaf an spleachais (http://www.
ted.ie/slscs/itut/) ann agus an Lionra Séimeantach
na Gaeilge d’thoinse oscailte (http://borel.slu.edu/
Isg/).Chomh maith leis sin t4 scata feidhmchlér aonair,
Focl6ir Beag, WinGléacht, EasyReader agus Focal.ic le
haghaidh cuardach focléra agus gramadai.

Ni hamhdin go seicedlann na huirlisi seo litria ach
seicedlann siad go leor gnéithe de ghramadach na
Gaeilge, ach ni féidir iad a chomhthdtht go héasca
le tdirgi atd ann cheana i gcénai. Mar shampla, ni
dhéanann ach seicedlai teanga amhdin don Ghacilge
[18] nios mé nd ceartd litrithe, agus ni féidir ¢ a
chomhthatht go héasca faoi lithair le OpenOffice na
Microsoft Word (cé go bhfuil an obair seo ar siul agus
an chdipéis seo 4 scriobh).

Ach ni bhfaigheadh formhér na seicedlaithe litrithe aon

earraidi sa téacs seo [19] a leanas:

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

Miss steaks aye can knot sea.

Caithfear anailis a dhéanamh ar an gcomhthéacs
comhréire agus shéimeantaigh chun na cinedlacha seo
earraide a ldimhsedil. Caithfidh an cinedl seo anailise
tarraingt ar ghramadach theangashonrach atd cédaithe
go dian ag saineolaithe sna bogearrai né ar mhunla
teanga staitistitil. Sa dara chds seo, riomhann munla
déchulacht focail dirithe de réir mar a thagann sé chun
cinn in 4it ar leith. Is féidir munla teanga staitistiuil
a chrutht go huathoibrioch tri lion mér sonrai teanga
(cruinn) a Gsdid (ar a dtugtar corpas téacs). Forbraiodh
an d4 chur chuige seo timpeall ar shonrai én mBéarla.
Faoi lathair, ni féidir le ceachtar cur chuige aistria go
héasca go Gaeilge mar nil méran acmhainni teanga ar
f4il costil le corpais téacs chun munla staitistitil a chur

le chéile agus nil d6thain taighde déanta ar an ionchédu

de ldimh i ngramadach. Ach t4 taighde ar siail i lithair
na huaire ar pharsail na Gaeilge [20, 21].

Nil seicedil teanga teoranta do phroéisedlaithe focail;
usdidtear chomh maith { i “gcdrais tacaiochta
tdaraithe’, i. e. timpeallachtai bogearrai ina scriobhtar
lamhleabhair agus cdipéisiocht eile chuig caighdedin
speisialta do  thdirgi coimpléascacha TF, caraim
shldinte, innealtdireachta agus eile. T4 imni ar
chuideachtai go ndéanfaidh custaiméiri geardin faoi
tsdid mhichui agus éilimh dhamadiste mar gheall ar
threoracha nar thuig siad i gceart, t4 siad ag dirit nios
mo ar chaighdedn na cdipéisiochta teicnitla agus ag
diria ar an margadh idirndisiunta (trf aistriachdn né
logént) ag an am céanna. De bharr dul chun cinn
i bproisedil teanga nadurtha, forbraiodh bogearrai
tacaiochta udaraithe, a chuidionn le scribhneoir na
céipéisiochta teicnitla focl6ir agus struchtuir abairte
a tsdid atd comhsheasmhach le rialacha tionscail agus

srianta téarmeolafochta (corpardideach).

Nil Usdid na seicedla teanga teoranta do
phréisedlaithe focail; baineann sé chomh maith le
cérais tacaiochta Gdaraithe.

Seachas seicedlaithe litrithe/gramadai agus tacaiocht
tdaraithe, t4 seicedil teanga tdbhachtach chomh
maith i réimse na foghlama teanga riomhchuidithe.
D’théadfadh foghlaimeoiri na teanga an-tairbhe a
Ach, go

seo nil moéran d’thorbairt déanta sa réimse

bhaint as fheidhmchldir sa réimse seo.
dei
foghlaim teanga riomhchuidithe don Ghacilge. Agus
ceartaionn feidhmchldir seicedla teanga ceisteanna
innill chuardaigh go huathoibrioch chomh maith, mar

a aimsitear i moltai Did you mean ... de chuid Google.

4.2.2 Cuardach Gréasdin

Is ¢ cuardach gréasdin, inlin né leabharlainne digiteach

an feidhmchlair teicneolaiochta teanga is mé a usaidtear
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Réamhphréisedil Préisedil Shéimeantach

Réamhphréisedil Anailis ar Cheist

[ Innéacsi ]

Meaitseail
agus

Abharthacht

4: Ailtireacht do Chuardach Gréasdin

ach is tearcthorbartha ar domhan. Liimhse4lann inneall
cuardaigh Google, a thosaigh i 1998, timpeall 80% de
gach cuardach agus os cionn 90% den uile chuardach 6
tsaideoiri idirlin in Eirinn [22]. “Gugl4il/googl4il” is ea
an briathar oifigiuil i gcomhair “to google”, a cheadaigh
an Coiste Téarmaiochta le déanai [23]. Nior athraiodh
comhéadan cuardaigh agus leathanach torthai Google
go suntasach 6n geéad leagan. Ach sa leagan reatha,
cuireann Google ceartt litrithe ar fail d’thocail nér
litrfodh i geeart (ach ni don Ghaeilge) agus td
bunchumais chuardaigh shéimeantacha ionchorpraithe
anois ar féidir leo cruinneas cuardaigh a ftheabhsu
tri anailis a dhéanamh ar théarmai i gcomhthéacs an
chuardaigh [24]. Léirfonn scéal ratha Google gur féidir
leis an lion moér sonrai atd ar fdil agus teicniochtai
innéacsaithe éifeachtila torthai sistila a sheachadadh

do chur chuige staitistiuil.

D’iarratais faisnéise nios sofaisticitla , is gd ecolas
teangeolaiochta nios doimhne a chomhthatha do
Iéirmhinia téacs. Léirigh trialacha ag Gsdid acmhainni

focléireachta cosil le teasdrais né acmhainni teanga

ointeolaiocha (e.g. WordNet don Bhéarla né Lionra
Séimeantach na Gaeilge don Ghaeilge) feabhsuchdin
ar leathanaigh a aimsiti ag usdid chomhchiallaigh
na dtéarmai cuardaigh bunaigh, cosuil le fuinnimh
adamach [atomic energy), cumbacht niicléach [nuclear

energy], né téarmaf eile a bhfuil baint éigin acu leis.

Beidh ar an gcéad ghlain ecile d'innill chuardaigh
teicneolafocht teanga nios sofaisticitla a chur san
dirceamh go hdirithe d’thonn déiledil le cuardaigh
ina bhfuil ceist né cinedl abairte eile seachas liosta
eochairthocal. Don cheist, Tabbair liosta dom do
na cuideachtai ar fad ar ghlac cuideachtai eile ceannas
orthu le ciiig bliana anuas caithfidh an céras TT
anailis a dhéanamh ar an abairt 6 thaobh comhréire
agus séimeantaigh mar aon le hinnéacs a chur ar

Teast6idh

parsdil chomhréire do fhreagra sistil chun anailis a

fiil chun cdipéisi cui a aimsit go tapa.

dhéanamh ar struchtir gramadai na habairte agus
cinneadh a dhéanamh go bhfuil an t-tsdideoir ag
iarraidh cuideachtai a glacadh, ni cuideachtai a ghlac

cuideachtai ecile. Don fthrasa le ciig bliana anuas,
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caithfidh an cdras cinneadh a dhéanamh maidir leis na
blianta dbhartha. Agus, caithfear an cheist a mheaitsedil
le méid ollmhér sonrai neamhstruchtdrtha chun piosa
né piosai eolais dbhartha a theastaionn 6n usdideoir
a fhail.

baineann sé le caipéisi abhartha a chuardach agus a

Tugtar “aisghabhdil faisnéise” air sco, agus

rangu. Chun liosta cuideachtai a chruthy, caithfidh an
coras sraith focal ar leith sa chdipéis a aithint mar ainm

cuideachta, proiseas ar a dtugtar “aithint ainm aondin”

Beidh ar an gcéad ghliin eile dinnill
chuardaigh teicneolaiocht teanga nios
sofaisticitla a chur san direamh.

Dushlédn nios déine is ea ceist a mheaitsedil i dteanga
amhdin le caipéisi i dteanga cile. Baineann aisghabhiil
faisnéise trasteangai le ceist a uathaistrit sna teangacha
foinse féideartha ar fad agus ansin na torthai ar fad a
aistriti ar ais go dti an sprioctheanga.

bhformaidi

neamhthéacsula, is g4 go mbeadh seirbhisi chun

Anois agus sonrai 4 n-aimsia i
aisghabhdil faisnéise ilmhedin a sholathar trf fomhénna,
comhaid fuaime agus sonrai fise a chuardach. T gcés
comhad fuaime agus fise, caithfidh modul aitheantais
labhartha an t-abhar labhartha a thiontt ina théacs (né
chuig léirmhinit foghraiochta) ar féidir ¢ a mheaitseail
in aghaidh ceist usdideora.

In Firinn, cuireann lion beag soldthraithe cosuil
le Maitht Teoranta agus grupai acadila éagstla
teicneolafochta teanga comhabhair ar fdil danailis
foclireachta agus tascanna costla a d’théadfai a
usdid i gcuardach gréasdin. T4 inneall cuardaigh don
Ghaeilge, Aimsigh (http://aimsigh.com), a dearadh
don teanga (cuardaigh fréamhaithe etc.) ar fail 6
timpeall 2005-2006. Ach, ar bhottin an tsaoil, nior
baineadh an oiread usdide as is a bhi tuillte aige, agus
tsdideann neart daoine comhéadan Gaeilge Google ata
logénaithe ach nach bhfuil optamaithe n4 oiritinaithe le

hoibrit sa teanga.

4.2.3 ldirghniomhaiocht Labhartha

Uséidtear teicneolaiocht idirghniomhaiochta labhartha
chun comhéadain a chrutht a chumasaionn tsiideoiri
le hidirghniomht i dteanga labhartha in dit amharc
grafach, méarchlér agus luchdg. Inniu, is gnach go n-
usdidtear na comhéadain usdideora chainte (VUI) seo
do sheirbhisi teileaféin cuid né iomldn uathoibrioch a
chuireann cuideachtai ar fail do chustaiméiri, fostaithe
n6 comhphiirtithe. Aliritear le fearainn ghné a bhionn
ag brath go hiomlan ar VUIanna baincéireacht, slabhra
solathair, iompar poibli agus teileachumarsdid. Airitear
le husaidi eile de theicneolaiocht chainte comhéadain le
cérais treoshuimh cairr agus usdid na teanga labhartha
mar rogha mhalartach le comhéadain ghrafacha né

scdiledn tadhaill ar ghuthdin chliste.

Usdidtear teicneolaiocht idirghniomhaiochta
labhartha mar bhunds le comhéadain a chruthd
a cheadaionn Uséideoiri le hidirghniomhi
le teanga labhartha in Git amharc grafach,
méarchlér agus luchég.

T ceithre theicneolaiocht i dteicneolaiocht labhartha:

1. Aithint cainte uathoibrioch (ASR) a chinneann cé
na focail a deirtear i sraith ar leith fuaimeanna an
usaideora.

2. Déanann tuiscint teanga naddrtha anailis ar
struchtir comhréir labhartha an dsdideora agus
minionn si i de réir an chérais atd i geeist.

3. Cinneann bainistiocht dialéige cén gniomh le
déanamh de réir ionchur an usdideora agus
theidhmiocht an chérais.

4. Aistrionn sintéis chainte (téacs go caint né TTS)

freagra an chérais ina fhuaimeanna don uséideoir.

Ar cheann de na mérdhuashldin a bhaineann le cdrais
ASR na focail a deir tsdideoiri a aithint go beacht.
Is é is ciall leis seo an réimse rudai a deir an t-

usdideoir a shriant chuig sraith theoranta eochairfhocal,
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Sintéis Chainte

Préisedil Comhartha

é y a A
Cuardach
Foghraiochta agus
Pleandil Tuin Chainte .
\ y Tuiscint teanga
nddirtha agus
dialég
Aithint
\ v

5: Céras Dialéige Labhairtbhunaithe

n6é munlai teanga a chrutht de laimh a chludaionn
réimse leathan teanga nadurtha. Tri theidhm a bhaint
as teicniochtai riomhfhoghlama, is féidir manlai teanga
a chotht ¢ chorpais chainte, i.e. bailitichdin mhéra
de chomhaid chainte fuaime agus tras-scribhinni téacs.
Nuair a chuirtear srian ar chaint, is éigean do dhaoine
an comhéadan cainte tsdideora a usdid ar bhealach
docht agus déantar damdiste do ghlacadh tsdideora; ach
ardéfar costais go suntasach de bharr cruthd, tiunail
agus cothabhail munla teanga saibhre. Is ionduil go
mbionn VUlanna a tsdideann munlai teanga agus a
cheadaionn don tsdideoir a bhfuil i geeist acu a chur
in itl ar bhealach nios solubtha — a thosaionn le failtia
Conas is féidir liom cabhair leat? — uathoibrioch agus

glacann tsdideoiri nios fearr leo.

Is ionduil go n-usiideann cuideachta cainteoirf
gairmitla chun caint a réamhthaifeadadh chun aschur

Do

chaint statach nach mbraitheann an fthoclajiocht ar

an chomhéadain usdideora cainte a chruthd.

chomhthéacsanna dirithe tsdidte né sonrai usdideora
pearsanta, tig leis seo taithi nios saibhre a thabhairt
don tsiideoir. Ach d’théadfadh 4bhar nios dinimicitla
bheith beagin minddurtha mar gheall gur cuireadh
comhaid fuaime randamacha le chéile. T4 cérais TTS
an lae inniu ag feabhst (cé gur féidir barrfeabhas a
chur orthu) maidir le caint dhinimicitil nadartha a

thairgeadh.

Rinneadh caighdeint suntasach ar chomhéadain i
margadh na teicneolaiochta labhartha le linn an chéid
a caitheadh i dtéarmai a gcomhabhair theicneolaiochta
éagstla. Bhi comhdhlutht margaidh laidir in aithint
cainte agus sintéis chainte chomh maith. Bhi ctigear
imreoiri domhanda i gceannas ar na margai naisiunta
G20 (tiortha athléimneacha ina bhfuil daonrai arda),
le Nuance (S.A.M.) agus Loquendo (an Iod4il) ina n-
imreoiri ceannasacha san Eoraip. In 2011, d’thégair
Nuance gabhdil Loquendo, a Kirfonn céim eile i

gcomhdhlatht margaidh.

Sintéis agus Aithint Labhartha

Braitheann cérais dialdige labhartha go mér ar an
teicneolaiocht bhuntsach ar a bhfuil an tsintéis agus
aithint labhartha bunaithe. Agus braitheann an tsintéis
agus aithint urlabhra ar réimse leathan uirlisi agus
acmhainni, nach mbionn mar chuid de chéras proisela
téacs de ghndth. Chun gléas sintéise a chur le chéile,
mar shampla, caithfidh corpas labhartha a bheith ar f4il,
ar a bhfuil trascriobh agus trascant déanta. T4 ga fosta
le focléiri fuaimnithe, rialacha a aistrionn 6n litria go
fuaim, samhail d’fhuaimeanna na teanga, agus samhail
den tuinniocht agus den rithim chainte. Mar sin, chun
teicneolaiocht na hurlabhra a bhunt do theanga ur,
caithfidh go leor anailise chainniochtuil a bheith déanta
roimh réidh ar an teanga labhartha.

T4 aldn taighde ar shintéis na Gaeilge ar sitl (tionscadal
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ABAIR) san Ionad do Theicneolaiocht Urlabhra agus
Teangeolaiochta na Ghaeilge, (ITUT) i gColdiste na
Trionéide [25]. Os rud é nach raibh an chuid is mé6
de na hacmhainni riachtanacha ar fail don Ghaeilge,
td formhér na taighde seo dirithe ar sholathar na n-
acmhainni. Go minic is féidir acmhainni a bhunt go
tapaigh do theanga ar ag baint usdide as modhanna
meaisinfhoghlama. Ach leis na deacrachtai faoi leith
a bhaineann leis an Ghacilge (féach Mir 3.2), nior
¢irigh go ro-mhaith leis na modhanna seo, agus béigean
cérais [amhscriofa a chruthd. Mar a mhinitear i Mir 3,
caithfidh an teicneolaiocht a bheith in oiridint don
teanga agus don chomhthéacs ina labhraitear f. I
geas na Gaeilge, ba Iéir 6n tis go mbeadh gi le hais
Mar

gheall air sin, nuair is féidir, ta forbairt 4 déanamh ar

a dhéanfadh freastal ar na canuinti éagsula.

acmhainni mar chodanna ollchantnacha (a bhaineann
le tréithe atd i geoiteann ag na canuinti) agus codanna
chantinacha (tréithe nach mbaineann ach le cantint
amhdin). Figann seo gur féidir athusdid a bhaint as
moduil, agus gur féidir acmhainni a chur ar fdil ar

bhealach nios fusa do chantint ur.

Cuireadh cdras sintéise a aistrionn téacs go hurlabhra,
an coras ABAIR, ar féil ar an idirlion ag http://www.
abair.ic do Ghaeilge Dhun na nGall. Cuirfear glér cile,
le cantint Chonamara ar féil gan mhoill ar an suiomh
céanna, agus ta taighde ar sitl faoi léthair ar chantint
Chiarrai, rud ata de dhith chun freastal ar chainteoiri

6n deisceart.

C¢ nér déanadh poibliocht faoi leith dé6, agus cé gur ar
Ghacilge an Tuaiscirt amhdin atd heep://www.abair.ie
ag freastal go dti seo, td s¢ ag dul i bhfeidhm cheana féin
ar phobal na Gaeilge in Eirinn agus thar lear. Tugadh
cuairt ar an sufomh 40,000 uair i 2011, agus b’as an
coimhthioch breis is leath na gcuairteoiri. T4 sé in
tsdid nios mé agus nios mé sna scoileanna, go hairithe
i dTuaisceart na hEireann, mar a bhfuil an chantint

ag foirstean. T4 muinteoiri, tuisti agus foghlaimeoiri 4

tsdid. T4 dha thadhb le sira ag an thoghlaimeoir, lena
geuidionn sé gur féidir leis éisteacht le téacs 4 Iéamh
amach. Ar an chéad dul sios, is minic nach mbionn
a thios ag an thoghlaimeoir an déigh le focail scriofa
a ra, mar go bhfuil an litrit an-chasta agus go bhfuil
fuaimeanna na Gaeilge iontach difrivil 6n Bhéarla. Ar
an dara dul sios, nil teacht go héasca ag formhér na
bhfoghlaimeoiri, in Eirinn né thar lear, ar chainteoiri

dtchais.

Ag freagairt don tsuim atd lucht oideachais na Gaeilge
ag cur sa chéras, td foircann ABAIR ag déanamh
forbartha ar 4is a chuideoidh le foghlaimeoiri scileanna
liteartha agus blas cainte a chothd. Lena chois sin,
i gcomhoibrit le grapai taighde eile i gColaiste na
Trionoide [26], td cluichi teanga idirghniomhacha 4
bhforbairt agus dbhair theagaisc at4 suite sa saol fiortla.
Ta glértha sintéise ABAIR mar bhunus acu seo. Ta
obair rithdbhachtach a bhfuil g Iéi go préinneach ar
sitl fosta ag foireann ABAIR chun freastal ar dhaoine
atd faoi michumas radhairc. Is tri mhedn na sintéise
amhdin gur féidir leo seo teacht ar eolas ar an idirlion
agus ar dbhair leictreonacha cile, rud atd riachtanach
i bhfoghlaim na Gaeilge, don oideachas tri mhedn na
Gaeilge. Té sé riachtanach fosta le cur ar a gcumas pairt
iomlén a ghlacadh i mérdn imeachtai a bhaineann le

pobal na Gaeilge.

C¢ go bhfuil go leor bainte amach go dti seo, td méid
mor oibre le déanamh go f6ill chun an dushraith seo
a dhaingniu, agus chun na corpais, na glérthaf sintéise
agus nahacmhainniabhaineann leo a thorbairt go dtian

leibhéal ag a bhfuil a macasamhail sna mértheangacha.

Sa réimse a bhaineann le haithint labhartha, nil aon
thorbairt déanta fés. Mar sin féin, td méid dirithe
den dushraith 4 forbairt, sa mhéid is gur ionann a lin
de na hacmhainni don aithint labhartha agus iad siad
atd 4 bhforbairt don tsintéis. Ach beidh g le corpais
ollmhéra labhartha le trascriobh iomlan foghrafochta,

chun an réimse seo a thabhairt ar aghaidh. Mar sin,
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ta bealach fada le dul sula mbionn muid in ann cérais
dial6ige labhartha a chur ar fiil don Ghaeilge. Cé go
bhfuil cuid de na piosai 4 geur ar fdil de réir a chéile,
ta cuid eile, cosuil le aithint labhartha, a bhfuil forbairt
iomlén le déanamh orthu go féill.

Faoi lathair, td teicneolaiocht na hurlabhra don
Ghacilge PC-bhunaithe, don chuid is mé, cé go bhfuil
Ach sa todhchai, tarléidh

athruithe suntasacha de bharr scaipeadh guthdn cliste

ceann né dhoé ar fail.

mar léibheann nua chun caidreamh custaiméara a
bhainistia anuas ar theileaféin sheasta, ar an Idirlion
agus ar an rfomhphost. Beidh tionchar aige seo ar
an gcaoi a n-usdidfear teicneolajocht idirchaidrimh
Don fhadtréimhse, beidh nios It VUIanna

teileafénbhunaithe agus beidh rél i bhfad nios larnai

chainte.

ag an teanga labhartha amhail ionchur soldimhsithe
Tiomainfidh feabhsichain

chéimnithe ¢ seo go priomha i gcruinneas aithint cainte

do ghuthdin chliste.

neamhspledch ar chainteoir tri sheirbhisi deachtichain
a chuirtear ar fiil cheana mar sheirbhisi lirnaithe

d’tsdideoiri guthan cliste.

4.2 4 Uathaistrig

Téann an smaoineamh maidir le riomhairi digiteacha a
usdid le teangacha naduartha a aistria siar go dti 1946
agus thdinig maoinit suntasach ina dhiaidh sin do
thaighde sna 1950idi agus aris sna 1980idi. Ach f6s féin,
ni féidir le huathaistrit (“machine translation,” MT) an
rud a rabhthas ag stil vaidh a chomhlionadh, is ¢ sin

uathaistri cuimsitheach.

Ag a leibhéal bunisach, ionadaionn Uathaistrid
focail i dteanga naddrtha amhdin le focail i
dteanga eile.

Is ¢ an cur chuige is buntsai le huathaistriichdn
focail i dtéacs i dteanga nddurtha amhdin a ionadu go

huathoibrioch le focail i dteanga eile. Tigleis seo bheith

an-tsdideach i bhfearainn ainmni ina bhfuil teanga
foirmleach an-srianta cosuil le tuairisci aimsire. Ach,
chun dea-aistritichdn a chur ar fiil do théacsanna nach
bhfuil caighdednaithe, caithfear aonaid téacs nios mé
(frésai, abairti, nd pasdisti iomldna) a mheaitsedil lena
macasambhail sa sprioctheanga. Is ¢ an mérdheacracht
go bhfuil teanga dhaonna débhrioch. Cruthaionn
débhriochas dushlain ar il-leibhéil, costiil le débhriochas

focail ar leibhéal focléireachta (is branda cairr né ainmhi

atd in jaguar).

Bealach amhdin le céras MT a thégail is ea rialacha
teangeolaiocha a tsdid. Draistritichdin idir teangacha
le gaol gar eatarthu, d’théadfai aistriachan ionadaithe
dhirigh a Gsdid i gcdsanna costil leis an sampla
thuas. Ach, go minic déanann cérais riailbhunaithe
(né eolasbhunaithe teangeolaiochta) anailis ar an
téacs ionchuir agus cruthafonn siad léiria siombalach
idirmhednach 6nar féidir an téacs a chruthd sa
sprioctheanga. Braitheann rath na modhanna
seo ar infhaighteacht focléiri fairsinge le faisnéis
mhoirfeolaiochta, chomhréire agus shéimeantach, agus
sraitheanna nios mé de rialacha gramadai a dhear
teangeolaithe oilte go ctiramach. Is préiseas an-thada

agus d4 bhri sin, costasach atd anseo.

Go déanach sna 1980idi nuair a d’theabhsaigh
cumhacht riomhaireachta agus a laghdaigh sé i
geostas, ach bhi suim nios mé i munlai staitistitila
d’uathaistrit. Eascraionn munlai staitistitla 6 anailis
a dhéanamh ar chorpais téacs dhitheangacha, costil
le corpais chomhthreomhara Europarl, ina bhfuil
imeachtai Pharlaimint na hEorpa in 11 theanga
Eorpacha. M4 chuirtear déthain sonrai ann, oibrionn
MT staitistitil sich maith chun minid measta a
bhaint as téacs i dteanga iasachta tri leaganacha
comhthreomhara a phréisedil agus patrtin  focail
sochreidte a aimsit. Ach, neamhchostil le cdrais

eolasbhunaithe, cruthaionn MT staitistiiil (né

sonrafbhunaithe) aschur neamhghramadai go minic.
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Moirfeolaiocht, Comhréir, etc.)

Uathaistrig

Staitistidil

Anailis Téacs (Formdidid,

Ginivint téacs

6: Uathaistrio (ar chlé: staitistivil, ar dheis: riailbhunaithe)

T4 buntdisti ag baint le MT sonraibhunaithe mar
nach dteastaionn an oiread iarracht dhaonna, agus
tig leis sonraiochtai speisialta den teanga a chludach
(e.g. leaganacha cainte) a drugtar neamhaird orthu i
gedrais eolasbhunaithe.

Is ionduil go mbionn na ldidreachtai agus na laigi
atd ag uathaistrit eolasbhunaithe agus sonraibhunaithe
comhlantach, agus anois dirfonn taighdeoiri ar chur
chuige hibride a tsdideann an d4 mhodheolaiocht.
Uséideann cur chuige amhdin cérais eolasbhunaithe
agus sonraibhunaithe mar aon le modul roghnaithe
a dhéanann cinneadh ar an aschur is fearr do gach
abairt. Ach, ni bheidh torthai d’abairti nios faide na
12 thocal foirfe in aon chor. Réiteach nios fearr is
ea na codanna is fearr do gach abairt as ilaschuir a
cheangal; tigleis seo bheith réasunta coimpléascach, mar
nach mbionn codanna comhfhreagracha de roghanna
malartacha soiléir i gconai agus caithfear ailinia a

dhéanamh orthu.

De bharr easpa sonrai, ta dishldn ar leith ag
baint le hUathaistrid don Ghaeilge.

Cé gobhfuil obair cheannrédaioch déanta don Ghacilge
i réimse na gcuimhn{ aistritichdin, t4 cumas moér f6s ann
do chaighdean na gcéras MT a theabhst. Baineann na
dushldin le hacmhainni teanga a oiritinti chuig fearainn

ainmni né réimse usdideora, agus an teicneolajocht a

chomhthatht ina shreabhadh oibre ina bhfuil bunachair
théarmai agus cuimhni aistritichdin cheana. Fadhb eile
is ea go bhfuil formhér na gedras reatha bunaithe ar
an mBéarla agus ni thacaionn méran acu le Gaeilge.
D4 bharr seo bionn frithchuimilt sa sreabhadh oibre
aistritichdin agus cuireann sé bru ar usdideoiri M T uirlisi
cddaithe foclodireachta éagstla a thoghlaim do chorais

o,
éagsula.

T4 roinnt obair tionsclaiocha déanta ar chdras
uathaistrithe don Ghaeilge ag Traslan Teoranta, atd
ceannaithe ag an chomhlacht Sasanach Applied
Language Solutions le déanai. Feidhmionn an cdras
moréilimh Google Translate le Gaeilge go pointe
dirithe chomh maith. Ach t4 easpa acmhainni teanga
(corpais comhthreomhar, agus focléiri détheangacha)

ina chonstaic ar thorbairt bhreise a dhéanamh ar chéras

uathaistrithe don Ghaeilge.

Cuidionn feachtais luachila compardid a dhéanamh idir
caighdedn na gcoras MT, an cur chuige éagsuil agus
stadas na gcoéras do phéiri teanga éagstla. Léirionn
an tdbla 7 thios, a réitiodh le linn thionscadal EC
Euromatrix+, na feidhmiochtai bunaithe ar phéiri a
baineadh amach do 22 de na 23 teanga oifigitil Eorpach.
(Ni raibh an Ghaeilge san direamh sa chomparaid
de bharr easpa uirlisi bheith ar fail.) Rangaiodh na
torthai de réir sc6r BLEU, a léirionn scéir nios airde
daistriachdin nios fearr [27]. Gheobhadh aistritheoir

daonna scér timpeall 80 pointe.
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Baincadh amach na torthai is fearr (i nglas agus
gorm) i dteangacha a fhaigheann buntdiste as taighde
suntasach i gcldir chomhordaithe agus 6 na corpais
chomhthreomhara a bhi ann (e.g. Béarla, Fraincis,
Ollainnis, Spdinnis agus Gearmdinis). Léiritear na
teangacha le torthai nios measa i ndearg. Nil iarrachtai
forbartha ag na teangacha seo n6 ta struchttr an-difriil
acu 6 na teangacha cile (e.g. Ungdiris, Méltais agus

Fionlainnis).

4.3 REIMSI EILE FEIDHME

Baineann réimse fothascanna nach bhfeictear agleibhéal
na hidirghniomhajochta leis an usdideoir i gconai,
le feidhmchldir teicneolajochta teanga a thogiil,
ach cuireann siad feidhmeanna seirbhise suntasacha
“laistigh” den chéras atd i geeist. Bionn siad ar fad mar
chuid de shaincheisteanna taighde atd fista anois ina
bhfodhisciplini aonair de riomhtheangeolaiocht agus

eolaiocht na hurlabhra.

Cuireann feidhmchldir teicneolaiochta teanga
feidhmeanna seirbhise suntasacha ar féil
“laistigh” de chérais bhogearrai nios mé.

Is réimse taighde ghniomhaigh atd i bhfreagairt

ceisteanna, mar shampla, lenar tégadh corpais
anotdilte (don Bhéarla go priomha) agus lenar
tosafodh comortais eolaiochta.  Téann coincheap
freagairte ceisteanna nios faide na cuardaigh bunaithe
ar eochairthocail (ina bhfreagrafonn an t-inneall
cuardaigh tri bhailitchdn cdipéisi a d’théadfadh bheith
abhartha a sheachadadh) agus a chumasaionn tsdideoiri
ceist a chur agus go dtugann an céras freagra amhdin air.

Mar shampla:

Ceist: Cén aois a bhi Neil Armstrong nuair a sheas sé

ar an ngealach?

Freagra: 38.

C¢ go bhfuil gaol ag freagairt ceisteanna le croiréimse
an chuardaigh ghréasdin, is brat-téarma ¢ seo anois ar
shaincheisteanna taighde den chinedl seo maidir leis na
cinedlacha éagstla ceisteanna atd ann, agus an chaoi ar
cheart iad a laimhsedil; conas anailis agus compardid a
dhéanamh ar shraith cdipéisi ina bhféadfadh an freagra
abheith (an dtugann siad freagrai coimhlinte?); agus an
chaoi ar féidir eolas ar leith (an freagra) a bhaint i gceart

as caipéis gan neamhaird a thabhairt ar an gcomhthéacs.

Bhain sé seo ina dhiaidh sin le baint faisnéise (IE),
réimse a raibh an-t6ir air agus a raibh tionchar aige
nuair a chuaigh teangeolaiocht riomhaireachta i dtreo
staitistitiil ag tis na 1990idi. Dirionn IE ar phiosai
ar leith faisnéise a aithint i gcinedlacha dirithe cdipéisi,
cosuil le priomhphiirtithe i ngabhalacha cuideachta a
aithint amhail a tuairisciodh iad i scéalta nuachtdin.
Cis coitianta eile a ndearnadh staidéar air is ea tuairisci
ar eachtrai sceimhlitheoireachta. Is i an thadhb anseo
an teacs a léarsciilit chuig teimpléad a leagann amach
déantdir na hoibre, sprioc, am, lathair agus torthai
na heachtra. T4 lionadh teimpléid fearainnshonrach
ina shaintréith lirnach de IE, atd ina shampla eile
de theicneolaiocht “laistigh” atd ina chuid de réimse
taighde dea-chriochaithe a chaithfear bheith leabaithe
i dtimpeallacht feidhmchldir oiritinaigh i gcleachtadh.

Is dha réimse teorann iad achoimrit agus ginitint téacs
ar féidir leo feidhmit mar theidhmchlair astu féin né
rél tacafochta bheith acu “laistigh” Déantar iarracht
le hachoimriti na nithe is rithdbhachtai as téacs fada
a thabhairt i leagan gearr, agus td sé¢ ar cheann de na
gnéithe atd ar fdil in Microsoft Word. Usdideann sé
cur chuige staitistitil den chuid is mé chun na focail
“thdbhachtacha” i dtéacs a shainaithint (i.e. focail a
theictear go minic sa téacs atd i geeist ach nach mbionn
chomh minic i ngnathusdid teanga) agus cinneadh a
dhéanamh maidir leis na habairti ina bhfuil na focail is
“tabhachtai”. Ansin, baintear amach na habairti seo agus

cuirtear le chéile iad chun achoimre a chrutht. Is cas
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Sprioctheanga — Target language
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32.0 37.8 28.0 30.6 32.9 37.3
28.8 37.5 265 27.3 28.2 37.6
35.7 61.0 43.8 33.1 35.6 45.8
29.8 34.2 25.7 25.6 28.2 30.5
35.2 39.3 32.5 34.7 44.3
31.6 31.6 29.3 31.8 35.3 35.3
34.4 39.6 31.0 33.3 37.1 38.0
37.1 45.9 38.9 35.8 40.0 41.6
32.0 47.7 33.0 30.1 34.6 43.6
44.1 38.2 38.2 39.8 42.1
345 - 39.4 32.1 344 43.9
31.5 35.1 39.4
42.6 41.8
427

335 -

39.6 434 39.8 49.2

35.8 26.3 46.5
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 36.1
32.6 24.6

40.1 22.2 38.1
23.3 415
32 - 440
7220 -

26.8

28.3
33.5 29.6
294

Vo= (W

28.0 31.5 24.8 49.3

38.9

7: Uathaistrid idir 22 Theanga AE - Machine translation between 22 EU-languages [28]

trachtdla an-choitianta é seo, nil in achoimrit ach saghas
bainte abairti, agus laghdaitear an téacs chuig foshraith
a abairti. Cur chuige malartach, ar a ndearnadh roinnt
taighde, is ea chun branda nua abairti a ghinitint nach
bhfuil ar fail sa bhuntéacs. TA tuiscint nios doimhne
ag teastdil ar an téacs d6 seo, agus dé bharr seo nil an
cur chuige seo chomh ldidir. Ar an iomldn, is annamh
a usdidtear ginteoir téacs mar theidhmchldr as féin ach
bionn sé leabaithe i dtimpeallacht bogearrai nios mé
costil le cdras faisnéise cliniciuil a bhailionn, a stéralann
agus a phrdisealann sonraf othair. Nil i gcruthd tuairisci

ach ceann de na feidhmeanna d’achoimrit téacs.

Don Ghaeilge, nil an oiread forbartha déanta ar na
teicneolaiochtai téacs seo is atd do theangacha Eorpacha
eile. Dirfodh ar fhreagairt ceisteanna, baint faisnéise
agus achoimrid i roinnt comoértais oscailte i S.A.M. 6 na
1990idi, 4 n-eagru go priomha ag eagraiochtai urraithe

ag an rialtas DARPA agus NIST. D’theabhsaigh na

comortais seo an teicneolaiocht trscothach, ach dhirigh
Mar thoradh,

nil na corpais anétdilte agus acmhainni speisialta eile

siad den chuid is mé ar an mBéarla.

a theastaionn chun na tascanna seo a dhéanamh i
dteangacha cile forbartha chomh maith. Cé go bhfuil
roinnt ar fdil do theangacha Eorpacha le hacmhainni
nios fearr cosuil leis an nGearmainis, nil méran uirlisi

nd acmhainni riachtanacha ar fiil don Ghacilge.

4.4 TIONSCAL AGUS CLAIRTT

Ta tionscail tsdideora agus soldthréra ar féil do TT
Gacilge ach dirfonn siad go priomha ar sheirbhisi
logdnaithe agus aistrithe mar thoradh ar Acht na
dTeangacha Oifigitla agus an Ghaeilge a bheith ina
teanga oifigitil san AE. T4 margadh i mbéal fiis chomh
maith ann in oideachas de réir mar a thugann cleachtas

muinteoireachta teicneolaiochtai nua san direamh. Ar
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an doéigh chéanna, ta treocht ag teacht chun cinn i
measc na gluine nios dige i dtreo an ghé le tacaiocht TT

theabhsaithe don Ghaeilge.

Is fostéir suntasach atd sa tionscal teanga in Eirinn.
Ag fis 6 timpeall 4-5k post i lir na 90idi go dti os
cionn 12k ag tds an chéid seo, td stop leis an bhfis
anois agus timpeall 14-16k post direach ar fail sa
tionscal logénaithe agus aistritchain in Eirinn. T4 Acht
na dTeangacha Oifigiula 4 athbhreithnit faoi ldthair
agus d'théadfadh impleachtai a bheith ag toradh an

athbhreithnithe seo ar earndil an aistritichdin agus na

teicneolaiochtai gaolmhara.

Ta roinnt ionaid bharrfeabhais do theangeolaiocht agus
taighde ar theicneolaiocht teanga agus forbairt tionscail,
mar shampla t4 oifigi ag Microsoft, IBM, Google agus
Symantec ar fad in Eirinn agus iad ag oibriti ar ghnéithe
airithe de TT. Ach ni dhéanann siad ach fiorbheagén
oibre ar shonrai na Gaeilge. Ar an gcuma chéanna, cé
go ndearna gniomhairi rialtais ar n6s SFI agus IRCSET
infheistiocht mhoér i dtaighde a bhaineann le TT, ni
raibh moérdn de seo dirithe ar TT don Ghaeilge. Tharla
seo de bharr pleandil easnamhach ar an gcinedil taighde
eimpireach atd de dhith mé t4 bldtht le teacht ar TT na

Gaeilge.

Inainneoin na faidhbe seo chuireadh roinnt airgid ar fail
don Ghaeilge 6n AE agus gniomhaireachtai rialtais mar
Fhoras na Gaeilge agus An Chombhairle um Oideachas
Gaeltachta agus Gaelscolaiochta a chumasaigh taighde
agus forbairt ar acmhainn na cantina agus teicneolaiocht
don sintéis, ar thorbairt chorpais (Nua Chorpas na
hEireann, corpas.focloir.ie; Corpais Gala agus Abair,
www.tcd.ie/slscs/itut/) ar uirlisi phréisedil téacs (www.
ted.ie/slscs/itut/), bunachar sonrai focléra (www.focal.
ie) agus i ldthair na huaire td tionscadal an thocléra nua
Béarla-Gaeilge (www.focloir.ie) faoi lansheol. Ni mér
dainn a lua an infheistiocht ama agus airgid 6 dhaoine
taobh amuigh den tir (e.g. WinGléacht, EasyReader,

An Gramadoéir agus cile).

Ta roinnt SMEanna tagtha chun tosaigh, mar shampla,
td feidhmchldir focléra shoghluaiste don Ghacilge
a usiideann an sintéiseoir Abair.ie, tdirgthe ag an
gcomhlacht Maithia. De réir mar a fhdsann margai
soghluaiste agus an ghréasdin shoéisialta, beidh nios mé
deiseanna ag gnolachtai chun teicneolaiocht teanga a

sholéthar don Ghaeilge.

In ainneoin na bhfigitiri ldidre fostaiochta i dtionscal na
teanga in Eirinn agus deiseanna atd ag fas sa mhargadh
duchais don teanga Ghaceilge, bionn formhér na hoibre
in TT “i bhfolach” 4n tsdideoir/gcustaiméir. Déarfadh
go leor daoine gur mar is ceart d6 bheith, mar is
teicneolajiocht chumasaithe atd in TT a chuireann
comhabhair ar fiil chun an chaoi a ndéanaimid
idirghniomhajocht le tairgi agus seirbhisi cile a
shimplit, a fheabhst n6 a réabhléidia. Mar shampla,
ni smaoinimid ar na rudai a tharlaionn in inneall an
chairr, bimid sasta go n-oibrionn siad. Ach, cruthaionn
an cds seo a dheacracht féin dainn i bpobal an TT sa
chaoi is go mbionn sé deacair na buntdisti agus éilimh ar
theicneolaiochtai teanga a chur in iul do go leor grupai.
D4 bharr seo, éirfonn an cds nach bhfeiceann go leor
daoine a oibrionn i réimsi gaolmhara an buntdiste a

bhaineann le TT a Gsaid ina réimse.

Is léir én aiseolas maidir le na cérais drnua ar
line (focalie, abair.ic) go bhfuil margadh ann do
theicneolaiochtai teanga Gaeilge. T4 éileamh ag teacht
6n phobal go ginearalta, agus én réimse oideachais
le haghaidh foghlaim teanga riomhchuidithe don
Ghaeilge, 6n réimse Gaelscolaiochta go hdirithe
le haghaidh foghlaim teanga riomhchuidithe don
churaclam ar fad a mhuintear tri mhedin na Gaeilge,
agus géaréileamh ¢ lucht michumas radhairc agus
labhartha do shintéiseoir. I bpdirt, td sé ag teacht
on teicneolaiocht teanga/sholathréiri agus usdideoirt
seirbhise aibi atd ann cheana, ach chomh maith 6n
¢ileamh atd 4 chothu ag cainteoiri dga Gaeilge. T4 sé

seo 4 ¢ascu ag an mborradh ollmhér in TFC in Eirinn
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agus feabhstchdin a rinneadh le déanai i mbonneagar
T4 sé de bharr,

chomh maith, an bhorrtha atd ar ghniomhaiochtai

leathanbhanda chun ¢ seo a thacut.

ar line, lionrd séisialta agus gniomhaiocht foghlama
go hairithe, sa ghluin nios dige a usdideann an teanga
beagnach gach 14 agus a ghlacann léi na teicneolaiochtai

seo go luath ina nésanna maireachtala.

4.5 TAIGHDE AGUS
OIDEACHAS TT IN EIRINN

Ta traidisitiin ldidir riomheolaiochta agus innealtéireacht
na hurlabhartha sna hinstitididi trit leibhéil in Eirinn,
go hairithe i mBaile Atha Cliath.

teangeolaiochta riomhaireachta agus teicneolaiochta

T4 an pobal

teanga in Eirinn réasunta beag ach td sé gniomhach.
Ta go leor idirghniomhaiochta agus comhoibrithe idir
instititidi agus comhphadirtithe tionscail d’thonn an
réimse in Firinn a choinnedil beo. Le déanai, chuir
Science Foundation Ireland airgead mér ar fail le
haghaidh cnuasach thaighde tras-instititiideach (DCU,
UCD, TCD, UCL), an Ionad do Logénti don Chéad
Ghltin Eile (CNGL), i dteannta le roinnt pdirtnéiri
tionslaiocha. Cuireann taighdeoiri Fireannacha agus
idirndisiunta a gcuid oibre i lithair ag an Dublin
Computational Linguistics Research Seminar Series a
aistrionn go bliantuil idir roinnt instititidi trit leibhéil
(DCU, TCD, UCD agus DIT). Leis an saineolas seo
ar f4il in instititiid{ Fireannacha, is mér an t-iontas nach
bhfuil an cds do theicneolaiochtai teanga don Ghacilge
nios fearr. T4 deiseanna iontach ann 4fach. Ach, seachas
imeachtaf sna hionaid a luadh agus roinnt imeachtai
ollscoile, nil aon chomhdhdil n6 imeacht pobail don
TT Gaeilge.

In Ollscoil Chathair Bhaile Atha Cliath, t4 an tlonad
Naisiunta do Theicneolajocht Teanga, atd naisc ldidre
acu le Taighde agus Forbairt thionsclaioch go haitiuil

agus thar lear, mar aon le naisc ldidre le hionaid

bharrfeabhais Eorpacha ecile sa réimse. I gColdiste na
Triondide td An tlonad Teicneolaiochta Urlabhra agus
Teanga don Ghacilge (Centre for Speech and Language
Technology for Irish) a dhirfonn a geuid taighde agus
forbairt i dteicneolajochta urlabhartha agus teanga ar
an teanga Ghaeilge. Dirfonn an Roinn Computer
Science and Informatics in UCD a gcuid taighde ar

innealtdireacht na hurlabhartha.

Cé gur mhoérthéamai iad uathaistria agus TT
ilteangacha sa chnuasach taighde CNGL is beag taighde
a bhi dirithe ar an nGaeilge. Cloionn seo leis an
bhfirinne nios leithne: go bhfuil airgeadd tiomanta ar
mhéadt eacnamaiochta, i bhfoirm ghné agus postanna
agus go priomha méadu shaibhreas. Ach nil margadh
mor ag an nGaeilge i gcomparaid leis na mértheangacha

ar nés an Bhéarla, na Gearmdinise, na Fraincise, agus ag

tiortha Eorpacha eile a bhfuil nios mé cainteoiri acu.

Mar sin féin, td dul chun cinn maith 4 dhéanadh
ag an ngrapa ITUT i gColdiste na Triondide atd
dirithe, ach go hairithe ar fhorbairt acmhainni do
phroisedil na hurlabhartha, ar an tsintéis, ar thorbairt
chorpais agus ar acmhainni téacs don Ghaeilge. T4 an
thorbairt seo 4 déanamh sa do6igh is go bhfreagraionn
s¢ do na deacrachtaf speisialta a bhaineann le forbairt
na teicneolaiochta seo, sa chomhthéacs ina bhfuil an
Ghaceilge mar mhionteanga. Chomh maith le forbairt
na n-acmhainni{ agus na mbunuirlisi seo, t4 an fhoireann
ag déanamh taighde fosta ar theidhmchldir atd ag dul
Ta
s¢ seo tabhachtach agus is cuidit mér ¢ go bhfuil
taighdeoirf sinsearacha mar bhaill de ITUT a bhfuil an-
taithi i gctrsai oideachais, polasai teanga agus i getrsai
michumais. T4 dlathchomhoibrit fosta idir ITUT agus

grupai taighde eile i gColdiste na Triondide, in Eirinn

i bhfeidhm ar phobail na Gacilge cheana féin.

agus thar lear.

Ta fochéim amhdin ar fil faoi l4thair i dteangeolaiocht
riomhaireachta as measc ollscoileanna na hFEireann.

Ta B.A. i Riomheolaiocht agus Teanga i gColdiste
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na Triondide ina ndéantar staidéar ar riomheolajocht,
theangeolaiocht agus theanga dirithe. Is féidir glacadh
le 25 mac léinn ar an geursa céime seo gach bliain;le
timpeall ctigear acu sin ag déanamh staidéir ar an
nGacilge. Té ctrsa iarchéime i gColdiste na Triondide
chomh maith; an M.Phil i bPréisedil Urlabhra agus
Teanga.  Tugann an cursa mdistreachta seo deis
do chéimithe le culrai éagsula (e.g. innealtéireache,
riomhaireacht né teangeolaiocht) na scileanna atd
riachtanach le taighde a dhéanamh ar theicneolaiocht
na Gaeilge a chothu.

Cé go dtugann na cursai seo na bunscileanna atd ag
teastdil don teicneolafocht, is fiorbheagdn mac léinn
le Ghacilge a chuireann isteach orthu. Figann sin go
bhfuil easpa mér céimithe agus iarchéimithe ag teacht
chun tosaigh a bhfuil na céiliochtai acu chun an taighde
seo a dhéanamh don Ghaeilge. Is constaic mhér do
na tionscadail taighde nach féidir teacht ar thaighdeoiri
oilte le ardchaighdedin i nGaeilge, teangeolaiocht,
innealtéireacht agus modhanna riomhaireachta. Mar
sin féin, cé nach raibh ach fiorbheagin iarchéimithe le
hoilitinti cui, chuir siad go mor leis na tionscadail agus
gaisci atd déanta do dti seo. Is dushlén duinn bealach
a aimsid chun mic léinn le hardchaighdedn Ghaeilge,
agus go hdirithe cainteoiri duchais, a mhealladh chun
fthreastal ar na ctrsai seo.
Pointe amhdin cile: taobh amuigh de imeachtai
inmhednacha na n-ionad (thuasluaite) agus corr
imeachtaf ollscoile cile, nil aon comhdhdil ina dtagann

lucht taighde TT na Gaeilge le chéile.

4.6 INFHAIGHTEACHT UIRLISI
AGUS ACMHAINNI

Déantar achoimre sa tibla 7 a leanas ar staid reatha
na tacaiochta don teicneolaiocht teanga don Ghacilge.
Chuir saineolaithe sa réimse oibre an ratail ar fail do na

huirlisi agus acmhainni reatha a chuir meastachdin ar

f4il bunaithe ar scéla 6 0 (an-iscal) go 6 (an-ard) de réir
seacht geritéar.
Is féidir achoimre a dhéanamh ar na priomhthorthai

don Ghaeilge mar seo a leanas:

» Nil mérén uirlisi nd acmhainni ar f4il don Ghaeilge
cé go bhfuil cuid de na réimsi nios faide chun tosaigh

na a chéile.

= Nil mérin maoinithe ag teacht 6n Stait d’forbairt
TT na Gaeilge, cé go bhfuil maoinit flaithitil ar fil
ag T'T go ginearalta sa tir. Nuair a déantar maoinit
ar thionscadal is don gearrthréimhse a bhionn sé.
Fagann sin go mbionn an dainséar ann go stoptar

don obair go tobann agus go gcailltear torthai na

hoibre.

= [ réimse na téacsphroisedla td dul chun cinn déanta
go hiirithe agus t4 uirlisi anailise moirfeolaiochta,
gramadai agus litrithe ar fail chomh maith le

hacmhainni mar chorpais téacs agus focl6iri.

m Le tamall anuas, ta a lan dul chun cinn déanta chun
sintéis agus acmhainni{ urlabhra a chur ar féil.

= T4 sé rithdbhachtach go ndéantar an fhorbairt

bhealai

deacrachtai faoi leith a bhaineann leis an nGaeilge

teicneolaiochta ar atd dirithe ar na

agus leis an gcomhthéacs ina labhraitear i.

= T4 sé tabhachtach fosta i gcds na Gaeilge dirit sa
chéad iit ar na feidhmchldir is mé a thacaionn
le pobal na Gaceilge, pobal ina bhfuil lion beag
cainteoiri duchais, lion mér foghlaimeoiri, agus go

leor cainteoiri/foghlaimeoiri lasmuigh den tir

= T4 sé rithdbhachtach daingnit ar an obair atd déanta
go dti seo agus a chinntiti go ndéantar forbairt ar

bhonn leantnach.

= Beidh forbairt na teicneolaiochta ag brath go mér
ar acmhainni agus discanna buana don teanga.
Chun seo a thabhairt i gerich t4 g4 le infheistiu sa

teangeolaiocht cainniochta.



[ I ]

0 0 0 0 0 0
3 3 3 2 1 2
4 3 3 4 4 4
2 0 0 2 2 1
0 1 1 1 1 1
3 1 1 1 1 1

N )

1

4 3 3 4 3 3
2 3 1 3 3 3
3 2 2 3 2 3
3 4 3 3 3 3
3 3 2 2 2 2

8: Bail thacaiocht na teicneolaiochta teanga don Ghaeilge

= T4 easpa taighdeoiri oilte le scileanna Gaeilge agus
teicneolaiochta. Beidh ga le Gaceilgeoiri a mhealladh

isteach sna cursai a chuireann an oilitiint chui ar fail.

Léirionn na torthai go bhfuil tacaiocht teicneolaiochta
theoranta ann don Ghaeilge agus go bhfuil na
bunacmhainni teangeolafochta le tact le forbairt na
geroitheicneolafochtai in easnamh den chuid is mé. Is
léir gur féidir na huirlisi seo a chrutht nuair a dhéantar

infheistiocht sna huirlisi agus sna hacmhainni seo.

4.7 COMPARAID TRASTEANGA

Athraionn staid reatha tacaiocht TT go mér 6 phobal
teanga amhdin go pobal cile. D’thonn compardid a
dhéanamh idir teangacha, cuirfear os bhur gcomhair

sa chuid seo measind bunaithe ar dha réimse feidhme

samplacha (uathaistritichdn agus proéisedil cainte), mar
aon le bunteicneolaiocht amhain(anailis téacs), mar aon
leis na bunacmhainni a theastaionn chun feidhmchlair
TT a thégail. Rinneadh catagdiriu ar na teangacha tri

tsdid a bhaint as an scdla ctig phointe seo a leanas:

Tacaiocht den scoth
Tacaiocht mhaith
Tacaiocht réasunta

Tacaiocht bhriste

PAE

Tacaiocht lag n6 gan tacaiocht ar bith

Tombhaiseadh tacaiocht TT de réir na geritéar seo a
leanas:

Proisedil Chainte: Caighdedn na dteicneolaiochtai
um aithint cainte atd ann cheana, caighdedn na

dteicneolaiochtai um sintéis chainte, clidach fearann,
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lion agus méid na gcorpas teanga atd ann, méid agus

éagsulacht na bhfeidhmchlar caintbhunaithe at4 ar f4il.

Uathaistrii:  Caighdedn na dteicneolaiochtai MT
reatha, an lion péirf teanga atd cludaithe, cludach
feiniméin agus fearainn teangeolaiochta, caighdedn
agus méid na gcorpas comhthreomhara atd ann, méid

agus éagsulacht feidhmchldr MT atd ar fail.
Caighdean

dteicneolaiochtai um anailis téacs atd ann cheana

Anailis Téacs: agus cladach na
(moirfeolaiocht, comhréir, séimeantacha), cladach
feiniméin agus fearainn teangeolaiochta, méid agus
¢agstlacht na bhfeidhmchlér ata ar fail, caighdedn agus
méid an chorpais téacs (andtéilte) atd ann, caighdedn
agus cludach na n-acmhainni focléireachta atd ann (e.

g., WordNet) agus gramadach.

Acmbhainni: Caighdedn agus méid an chorpais téacs,
an chorpais teanga agus corpais chomhthreomhar atd
ann, agus cludach na n-acmhainni focléireachta agus

gramadach atd ann.

Léirfonn na téblai thuas gur i gCatagéir 4: “Tacaiocht
bhriste’ nd i gCatagdir 5: “Tacaiochtlagné gan tacaiocht
ar bith’ atd an Ghaeilge i ngach compardid trasteanga
de naréimsi a thaispednann nach bhfuil teicneolaiochtat
teanga nd acmhainni teanga déthanacha ag an nGaeilge.
Ar an iomlan, t4 sé soiléir nach bhfuil go leor acmhainni

nd teicneolaiochtai teanga ar fail don Ghacilge.

I bhFigiuir 9, Kiritear go bhfuil “Tacaiocht bhriste” ann
do Phréisedil Teanga don Ghaeilge. T4 tds curtha
le roinnt oibre sa réimse seo, afach. T4 dul chun
cinn tébhachtach déanta le blianta beaga anuas i dtreo
teicneolafochtai agus acmhainni urlabhra a chur ar
til. D4 dtarlédh an comhdhlatht agus an forleathna
ceart, d'théadfadh teicneolaiochtai agus acmhainni nua
bunaithe ar an bproéisedil urlabhra a bheith mar aschur
ar an obair seo. T4 teicneolaiochtai urlabhra an-
tdbhachtach chun tact le Gaeilge mar mhionteanga, sa
ré nua-aimseartha seo: tri mhéadt a dhéanamh ar tsdid

na teanga labhartha, tri thact le foghlaim na teanga,

tri rochtain éasca a chur ar fiil déibh sitd a bhfuil
deacrachtai rochtana acu (i. iad sitd a bhfuil michumais
radhairc né urlabhra orthu, déibh siud atd ina gcdnai
thar lear, n6 i gcomhphobail in diteanna nach bhfuil
teacht éasca acu ar chainteoiri duchais), agus fia trf
chaomhnt na teanga (tri chainteoiri ‘fiortla’ a chur ar

fail a labhraionn canuinti atd i mbaol).
I bhFigitir 10,
Uathoibrioch don Ghaeilge ar leibhéal “Tacaiocht lag

n6 gan tacaiocht ar bith’ Cé go bhfuil tacaiocht mhaith

léiritear go bhfuil Aistriachdn

ann daistriichdn uvathoibrioch (MT) i dteangacha
Eorpacha cile, ta fadhbanna leis an teicneolaiocht
a aistrii go comhthéacs na Gaeilge de bharr easpa
bunacmhainni ar leith a bhfuil gi leo don Ghaeilge.
I gcés cérais MT staitistitila (e. g. Moses) agus corais
MT até bunaithe ar rialacha (e.g. Apertium) ni féidir
forbairt a dhéanamh ar chérais don Ghaeilge toisc
nach bhfuil acmhainni teangeolaiochta (costil le
corpais comhuaineacha agus focléiri dhitheangacha) nd
tuilleadh taighde acaduil i gcomhréir agus i séimeantaic
na Gaeilge ann do na teangacha foinseacha nd na
sprioctheangacha. Caithfear na bunchéimeanna
sco a chur ar fail ar des ionas gur féidir forbairt

teicneolajochta atd riachtanach a dhéanamh ansin.

I bhFiginir 11, taispedntar “Tacaiocht lag né gan
tacaiocht ar bith’ d’anailis ar théacs don Ghaeilge. Cé go
bhfuil tacaiocht mhaith ann d’anailis mhoirfeolaioch,
nil anailis chomhréire nd anailis séimeantaic chomh fada
sin chun cinn. I réimse na comhréire, ta g4 le taighde
bunusach teangeolaiochta ar theiniméan chomhréir na
Gacilge. T4 an-chuid oibre fés le déanamh chomh
maith i réimse an tséimeantaic, rélanna séimeantacha a
oibrit amach chomh maith le fidsanna do bhriathra agus
ranganna séimeantacha d’ainmfhocail, mar shampla. Cé
go bhfuil taighde ar siul sna réimsi seo ar fad, td sé
ilroinnte go maith agus mar sin ta an-thdilte 4 chur
roimh bhunt an ‘Irish Network in Formal Linguistics’

(http://linguisticsnet.wordpress.com), go héirithe toisc
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go bhfuil sé mar cheann de na haidhmeanna agan lionra
seo tact le agus forbairt a dhéanamh ar theangeolaiocht

na Gaeilge.

I bhFigiuir 12, léiritear go bhfuil “Tacaiocht lag né gan
tacafocht ar bith’ ag acmhainni urlabhra agus téacs
don Ghaeilge i gcompardid le teangacha Eorpacha
cile. T4 corpais chainte (at4 ar ardchaighdedn taifeadta
agus atd cothromaithe ¢ thaobh na foghraiochta de
don tsintéis urlabhra) agus acmhainni eile a bhfuil
gd leo don teicneolaiocht urlabhra 4 bhforbairt mar
chuid de thionscadal taighde sintéise ABAIR. Ina
measc seo ta munlai don tuin chainte, rialacha litria-
go-fuaimniv, focléir thuaimnithe, stl. agus td aird ar
leith 4 thabhairt ar an riachtanas atd ann freastal ar
na canuinti éagsula. I réimse na proisedla téacs, ta
corpas scriofa a chuimsionn 30 milliun focal (NCI)
ar f4il a bhfuil clibedil ranna cainte déanta air. Cé go
bhfuil corpais chomhthreomhara (Gacilge — Béarla)
ann [29] is i réimsi teoranta costil le diospdireachtai
parlaiminteacha, reachtaiocht na hEireann agus
téacsanna Gréasdin cile atd siad. Beidh gd le méadu
mor a dhéanamh ar mhéid na georpas seo chun nios
mo topaici agus sednrai a thabhairt san direamh chun
tact le forbairt MT agus le cérais eile sa réimse sin.
Sa bhreis ar chorpais le téacsanna scriofa, td gé le
corpas cuimsitheach de Ghaeilge labhartha ionas gur
féidir taighde teangeolaiochta a dhéanamh mar aon le
forbairt ar chérais CALL agus ar chérais don aithint

labhartha.
(http://www.ted.ie/slscs/itut) de bheith ag obair ar

Le déanai thosaigh an tionscadal Gala

chorpas diacronach den Ghacilge labhartha.

Léirfonn an braislit thar na teangacha uilig nach i
an Ghacilge amhdin atd taobh thiar maidir leis na
teicneolajochtai agus na hacmhainni seo a chur ar féil.
Té na deacrachtai céanna ag go leor teangacha Eorpacha
eile. I measc na bpriomhthoisci idirdhealaitheacha,
afach, ta sé soiléir go bhfuil i bhfad nios mé cainteoiri

ag na teangacha ecile nd mar atd ag an nGacilge agus

nil siad in iomaiocht le teanga a bhfuil acmhainni i
bhfad nios fearr aici costil leis an mBéarla agus ni
mionteangacha iad sna réigitin ina labhraitear iad. Sa
bhreis air seo, ni ga don chuid is mé de na teangacha
cile seo dul i ngleic leis na dushldin teangeolaiochta agus
sochtheangeolaiochta atd ann don Ghaeilge. Ni féidir
forbairt TT don Ghacilge a thagiil faoi smacht férsai
an mhargaidh agus caithfidh Rialtas na hEireann rél
réamhghniomhach a ghlacadh maidir le forbairt TT a

chur chun cinn.

Ag féachaint ar na tdblai sa chomhthéacs seo, feicimid
go bhfuil an Ghaeilge go mér i mbaol a bheith fagtha
taobh thiar de na teangacha eile agus dul chun cinn
i dTeicneolaiocht Teanga 4 dhéanamh mura drarléidh
roinnt athruithe mdra. Is staid thromchuiseach é seo
d’Eirinn go polaititil agus go séisialta. Ach, t4 tionscal
seirbhisi teanga duchais laidir ag Eirinn agus t4 ionaid
taighde don teicneolaiocht urlabhra agus teanga den
scoth ann. I bprionsabal, d'fhéadfadh an Ghaeilge céim
ollmhér chun cinn a ghlacadh i dtreo aois na faisnéise
agus tairbhe a bhaint as an teicneolaiocht ar iliomad
bealai nach mbeadh soiléir ldithreach déibh sitd a
labhraionn na mértheangacha. T4 an dealraitheacht
ar an scéal go mbeidh rdl larnach ag an teicneolaiocht
i gcaomhnu na teanga agus i neart phobal labhartha
na Gaeilge. C¢é gur buntdisti séisialta agus culttrtha a
bheidh soiléir ar an gcéad dul sios, d’théadfadh buntdisti
mora geilleagracha a bheith mar thoradh ar fhorbairt
ar an teicneolafocht seo tri thostaiocht agus sli taighde
agus forbartha chuig an margadh. T4 an fhéidearthacht
ann de bharr an chumasaithe méadaithe do chainteoiri
Gaeilge, go mbeadh Eire ina ceannrédai i bhforbairt
TT do theangacha nach bhfuil déthain acmhainni acu,
agus a chaithfidh dul i ngleic leis na baic agus na
dushldin chéanna. Beidh gi le cur chuige ndisiunta
comhaontaithe a chuimsionn taighde, tionscal agus

beartas teanga chun an sprioc seo a bhaint amach.
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4.8 CONCLUIDI

Sa tsraith seo de phdipéir bhina, td an chéad iarracht
thabbachtach seo déanta againn le measiinii a dhéanamb
ar thacaiocht teicneolaiochta do 30 teanga Eorpach, agus
compardid ardleibhéil a chur ar fiil do na teangacha
seo. Tri na bearnat, riachtanais agus easnaimh a aithint,
tig leis an bpobal teicneolaiochta teanga Eorpai agus
geallsealbhdiri lena mbaineann anois taighde agus clar
forbartha ar scila mér dirithe ar Eoraip atd ilteangach
agus teicneolaiocht-chumasaithe a dhearadh.

Ta sé tugtha faoi deara againn go bhfuil difriochtai
mora idir teangacha na hEorpa. Cé go bhfuil bogearrai
agus acmhainni dea-chaighdedin ar fiil do roinnt
teangacha agus réimsi feidhme, ta bearnai suntasacha i
roinnt eile (teangacha ‘neamhfhorleathana’ de ghnéth).
Nil teicneolaiochtai buntsacha d’anailis téacs agus na
hacmhainni rithabhachtacha chun na teicneolaiochtai
seo a bhunu ag go leor teangacha. T4 bunuirlisi agus
acmhainni ag teangacha ecile ach b’théidir nach bhfuil
siad in ann infheistit i bpréisedil séimeantach go féill.
D4 bhri sin, caithfimid iarracht a dhéanamh ar scila
mor chun an sprioc uaillmhianach a bhaint amach mar
shampla d’uathaistritchan ardchaighdedin a chur ar fail
idir gach teanga Eorpach.

Rinne tionscadal EUROMAP Language Technologies,
[30], i 2003, initichadh ar thaighde agus glacadh TT
den scoth san Eoraip, mar aon leis an gculra don staid
reatha i ngach tir. Tithar den tuairim sa tuarascéil
gur chdir laithreacht infheicthe do ghniomhaiochtat
TT na hEorpa a bhund, mar t4 éagsulacht chulttrtha
agus theangeolaioch san Eoraip nach bhfaightear in aon
limistéar ardgheilleagair eile. Ba cheart go mbeadh sé
mar aidhm sraith moduil laidre, chobhsai, iltecangacha
HLT bheith ann, ar féidir iad a leabu i dtimpeallachtai
feidhme IST atd ag teacht chun cinn. Chomh maith
leis sin, léirionn an staidéar cupla ceann de na buanna
faoi leith atd ag Eirinn maidir le taighde agus forbairt

TT i réimse na Gaeilge, agus tugtar faoi deara go bhfuil

Eire ag feidhmit de réir an mheain AE agus, bunaithe
ar na méadrachtai a tsdideadh, go dtiteann si isteach i
ngrupa tiortha “a bhfuil cumas iontu” maidir le taighde
agus forbairt TT, ach go bhfuil infheistit nach beag ag

teastdil md t4 si chun an caighdedn ard a bhaint amach.

Is priomhthoisc atd i saincheist an aistrithe
teicneolajochta, mar a shainaithin EUROMAP, chun
4it don Ghacilge a chinntit i sochai nua-aimseartha
na faisnéise. T4 éileamh laidir cruthaithe ag na tosca
soisialta, oideachais agus polaitiula éagsula in Eirinn
ar TFC as Gaeilge toisc go bhfuil rél larnach ag
teicneolafochtai digiteacha i ngach réimse na sochai
nua-aimseartha. Mar sin féin, mar a léirigh, is cosuil, a
bhfuil rite thuas, ni féidir talamh shlin a dhéanamh de
gur rud simpli ¢ teicneolaiocht a aistrit go teanga nua.
Ni bheidh rath air sin gan diantaighde eimpireach ata
dirithe ar thorbairt na mbunacmhainni. M4 dhéantar
forbairt ar theicneolaiochtai cainte agus teanga ni foldir
a chur san direamh cad atéd a theastaionn 6n bpobal a
labhraionn an teanga, agus caithfear tds dite a thabhairt

do na rudai a mbeadh tionchur an-dearfach go deo acu.

Bheartaigh Eire a cuid acmhainni a dhirit ar thionscal
seirbhise TF cumhachtach a thdégdil seachas bun taighde
teanga ndisitnta a fhorbairt. Mar thoradh air seo,
t4 go leor saineolais agus logénaithe teanga lonnaithe
anois in Fireann agus is mar gheall air seo gur cuireadh
borradh faoi thionscal laidir TT i réimsi aistritichdin
agus logdnaithe. Ach, t4 siad dirithe den chuid is mé
ar thact le spriocanna Eorpacha agus tionscail. D4 bhri
sin, ni chuirtear na teicneolaiochtai teanga den chéad
scoth a fhorbraitear in Firinn i bhfeidhm go tapa ar leas
ndisitinta nd na Gaeilge féin.

Is deis uathtil do thaighde agus d’thorbairt TT in
Eirinn atd sa staid reatha ina bhfuil éileamh soiléir
agus i mbun féis ar theicneolaiochtai a thacaionn agus
a chumasaionn an Ghaeilge. T4 tionscnaimh agus
treoracha ndisitinta agus Eorpacha ag cruthu éilimh i

mbun fais d’aistriichdn agus loginu faisnéise, cdipéisi
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agus seirbhisi go Gaeilge. Ag an am céanna, td an t-
¢ileamh ar chainteoiri, aistritheoiri agus teangeolaithe
cumasacha i nGaeilge ag dul in airde. Chruthaigh sé seo
¢ileamh, agus deis do chrutht croi-acmhainni TT den
chéad scoth don Ghaeilge, mar aon leis an nga leis an
mbearna idir taighde agus an pobal i gcoitinne a laghda
tri uirlisi nua agus nudlaiocha a chur ar fail don teanga
agus ddibh siud a dteastaionn uathu pdirt a ghlacadh i
sochai faisnéise tri Ghaeilge. In ainneoin na deacrachtaf
a bhaineann le haistrit teicneolaiochta a chur i gerich
beidh sé tibhachtach teacht ar réiteach it don Ghacilge
a chinntit sa tsochai faisnéise, tri TTanna reatha a
forbraiodh in Eirinn do theangacha cile a usdid don

Ghaeilge agus ¢ sin a cheangal le haistri teicneolaiochta

TT feabhsaithe.

Léirfonn ar dtorthai nach bhfuil de rogha ach iarracht
mhér a dhéanamh acmhainni TT a chrutht don
Ghaceilge, agus iad a tsdid chun taighde, nuilaiocht

Beidh sé

fiorthabhachtach bonneagar nua agus eagraiocht

agus forbairt a chur chun tosaigh.

taighde nios comhleantnai a fhorbairt chun nios mé
roinnte agus comhoibrithe a spreagadh de bharr an gha
le méideanna moéra sonrai agus an chastacht abhaineann
le cérais teicneolaiochta teanga. T4 gi chomh maith an
pobal i geoitinne a chur ar an eolas faoi thorbairti TT

faoi mar atd siad ag teacht chun cinn.

T4 caspa leantinachais ar mhaoiniu taighde agus
forbartha. Is ionduil go leanann tréimhsi le maoinia
gann nd gan maoiniu ar bith do chldir chomhordaithe
ghearrthéarmacha. Anuas air sin, td easpa foriomldn
comhordaithe le cldir i dtiortha AE eile agus ag leibhéal

an Choimisitin Eorpaigh.

Tarlajonn sé go minic go dtiteann an maoinia don
TT Gaeilge idir dha st6l. Nil sainchiaram ar leith ag
coisti maoinithe don eolaiocht agus don teicneolaiocht
i leith na Gaeilge agus nil sainchiram ag forais Ghacilge
maoinit a chur ar fdil do thaighde. Go dti seo, is 6

ghrupai a phléann leis an nGaeilge don chuid is mé a

thdinig an maoiniu a fuarthas do TT Gaeilge. Nil sé
de nds ag na grapai seo tact le taighde agus mar gheall
air sin bionn teorainn ar an méid airgid a bhionn ar fiil
agus is do thréimhsi gearrthéarmacha amhdin a thugtar
an maoinid. Mar thoradh air sin, bionn ar thaighdeoiri
méid ollmhér ama a chaitheamh ag lorg maoinithe.
C¢ gur baineadh an-chuid amach le linn tréimhsi na
dtionscadal gearrthréimhseacha seo, ni féidir leantint
ar an mbealach sin chun an taighde leaninach ata ag
teastdil a bhaint amach chun acmhainni teicneolaiochta

ar ardchaighdedn a chur ar il don teanga.

Ta fadhb ar leith le maoinit gearrthréimhseach sa mhéid
is go bhfuil an-ghanntanas ar thaighdeoiri a bhfuil an
oilitint chui sa Ghacilge/sa teangeolaiocht acu mar aon
le hardscileanna teicneolaiochta. Ni féidir foc as an
saghas sin saineolais. T4 infheistiocht mhér ama i geeist
le hoilitint a chur ar thaighdeoiri do thionscadal ar
leith, am ata curtha amd go hiomldn ma chailltear na

taighdeoiri de bharr easpa maoinithe.

I réimse an oideachais, an dashlin a bheidh ann ni
bealai a aimsiti mic léinn a bhfuil ardchumas mar aon
le suim mhoér acu sa Ghacilge a mhealladh i dtreo
cursai fochéimithe a thacaionn le TT. Is acmhainn
rithdbhachtach iad cainteoiri duchais na teanga. Cé go
n-éirfonn leis na Léann Eireannach sna hollscoileanna
lion mér daltai a mhealladh, is ar an litriocht agus ar
ghnéithe stairitla agus cultirtha na teanga a leagtar
an bhéim sna Ranna seo. Beidh gi le gniomhaiochtai
dearfacha chun mic léinn a mhealladh i dtreo staidéar
ar theangeolaiocht eimpireach, nasctha le proisedil

urlabhra agus teanga don Ghaeilge.
Tig linn, dé bhri sin, a thuiscint go bhfuil an-phrdinn

ag baint le tionscnamh mér comhordaithe dirithe ar
na difriochtaf in ullmhacht teicneolaiochta teanga do

theangacha Eorpacha ar a n-iomldine.

Is i sprioc fhadtéarmach META-NET teicneolaiocht
teanga ardchaighdedin a chur ar fdil do gach teanga

d’thonn comhaontacht pholaitivil agus gheilleagrach
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a bhaint amach trf ¢agstlacht chultdrtha. Cuideoidh
an teicneolafocht baic reatha a scrios agus droichid
a chruthu idir teangacha na hEorpa. Chun ¢ seo a
bhaint amach, caithfidh gach geallsealbhdir —- i réimse
na polaitiochta, an taighde, an ghné agus sa sochai go

ginearélta —- a n-iarrachtai a chur le chéile sa todhcha.

Chuideodh iarracht mhér chomhordaithe dirithe ar
theicneolaiochtai teanga todhchai na Gaeilge, mar aon
le teangacha cile, a shabhdil agus bhunédh sé clér oibre
ilteangach don Eoraip agus don domhan ina iomldine

[31].

37



Tacaiocht
Tacaiocht Tacaiocht Tacaiocht Tacaiocht lag né gan
den scoth mbhaith réasunta bhriste tacaiocht

9: Préiseqil chainte: staid na tacaiochta don teicneolaiocht teanga do 30 theanga Eorpacha

Tacaiocht
Tacaiocht Tacaiocht Tacaiocht Tacaiocht lag n6 gan
den scoth mbhaith réasunta bhriste tacaiocht

10: Uathaistrid: staid na tacaiochta don teicneolaiocht teanga do 30 theanga Eorpacha
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Tacaiocht
Tacaiocht Tacaiocht Tacaiocht Tacaiocht lag n6 gan
den scoth mhaith réasunta bhriste tacaiocht

11: Anailis téacs: staid na tacaiochta don teicneolaiocht teanga do 30 theanga Eorpacha

Tacaiocht
Tacaiocht Tacaiocht Tacaiocht Tacaiocht lag n6 gan
den scoth mhaith réasunta bhriste tacaiocht

12: Acmhainni cainte agus téacs: Staid na tacaiochta do 30 theanga Eorpacha
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EOLAS FAOI META-NET

Is Gréasain Sirmhaitheasa arna phdirtmhaoinit ag
an gCoimisitin Eorpach atd in META-NET. T4 54
ionad taighde sa ghréasan faoi lithair 6 33 tir Eorpach.
Cothaionn META-NET, META, Combhghuailliocht
Teicneolafochta Ilteangach na hEorpach (Multilingual
Europe Technology Alliance), pobal gairmithe agus
eagraiochtai um theicneolaiocht theangacha san Eoraip,
Cothaionn META-NET na bundis

teicneolafochta do shochai ilteangach Eorpach a

atd i mbun féis.

dhéanann na nithe seo a leanas:

= cumarsdid agus comhoibrit a chruthu thar

teangacha;

= rochtain chomhionann a chrutht ar fthaisnéis agus

eolas in aon tcanga;

= teicneolajocht faisnéise breisithe agus inacmhainne

a chur ar f4il do shaordnaigh na hEorpa.

Tacaionn an gréasin leis an Eoraip a aontaionn
mar mhargadh digiteach agus spas faisnéise aonair.
Spreagann agus cuireann sé chun cinn teicneolaiochtai
ilteangacha do gach teanga Eorpach. Tacaionn na
teicneolafochtai seo le huathaistriachdn, tdirgeadh
dbhair, préisedil faisnéise agus bainistit eolais do
réimse leathan feidhmchldr agus fearainn 4bhair.
Chomh maith leis sin, cumasaionn siad comhéadain
teangabhunaithe le teicneolaiocht 6 leictreonaic ti,
innealra agus feithicli go riomhairi agus rébait. Q)
seoladh ¢ an 1 Feabhra 2010, t4 roinnt gniomhaiochtaf
déanta ag META-NET cheana féin ina thri line
ghniomhafochta META-VISION, META-SHARE
agus META-RESEARCH.

Cothajonn META-VISION pobal geallsealbhdiri
dinimicitil agus ag a bhfuil tionchar a thagann le chéile
timpeall ar fhis choitianta agus clar taighde straitéiseach
coitianta (SRA).Is ¢ priomhaidhm na gniomhaiochta
seo, pobal LT comhleaninach agus comhthiite a
thogéil san Eoraip tri ionadaithe a thabhairt le chéile
6 ghrupai geallsealbhoiri ard-ilroinnte agus ¢éagsuil.
Réitiodh an Pdipéar Bin mar aon le himleabhair do
29 teanga cile. Forbraiodh an comhfhis teicneolaiochta
i deri Ghrupa Fise earndlacha. Bunaiodh Combhairle
Teicneolaiochta META d’thonn an SRA bunaithe ar an
bhfis a phlé agus a réiteach i gcomhar leis an bpobal LT
ar fad.

Cruthaionn META-SHARE 4is oscailte, ddilte chun
acmhainni a mhalartd agus a roinnt. T4 sonrai teanga,
uirlisi agus seirbhisi gréasdin sa ghréasin stér piara-
le-piara a thaifeadtar le meiteashonrai ardchaighdedin
agus cagraitear iad i gcatagdir chaighdednaithe. Is
féidir rochtain éasca a thail ar na hacmhainni seo agus
cuardach aonair a dhéanamh orthu. Airitear leis na
hacmhainni atd ar fail dbhair in aisce, foinse oscailte

mar aon le srianta, ar fiil go trachtdla, agus mireanna

taillebhunaithe.

Tégann META-RESEARCH droichid le réimsi

teicneolajochta 4bhartha. Déantar iarracht sa
ghniomhafocht seo, dul chun cinn i réimsi cile
a luamhdnd agus an wsdid is fearr a bhaint as
taighde nudlaioch ar féidir leis dul chun tairbhe
na teicneolajochta teanga. Go hiirithe, dirfonn an
ghniomhline ar thaighde ceannrédaioch a dhéanamh

ar aistridichan uathoibrioch, bailid sonrai, réiteach
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sraitheanna sonrai agus eagri acmhainni teanga chun
criocha meastnu; fardail uirlisi agus modhanna a chur

le chéile; agus eagra ceardlanna agus imeachtai oiliuna

do bhaill an phobail.

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

During the last 60 years, Europe has become a distinct
political and economic structure. Culturally and lin-
guistically it is rich and diverse. However, from Por-
tuguese to Polish and Italian to Icelandic, everyday com-
munication between Europe’s citizens, within business
and among politicians is inevitably confronted with lan-
guage barriers. The EU’s institutions spend about a bil-
lion euros a year on maintaining their policy of multilin-
gualism, i.e., translating texts and interpreting spoken
communication. Does this have to be such a burden?
Language technology and linguistic research can make a
significant contribution to removing the linguistic bor-
ders. Combined with intelligent devices and applica-
tions, language technology will help Europeans talk and
do business together even if they do not speak a com-

mon language.

Language technology builds bridges.

The Irish economy takes great advantage of the Euro-
pean single market: In 2010, trade within the EU ac-
counted for 57.9% of Irish exports, and trade with other
European countries totalled another 4.9% [2]. But lan-
guage barriers can bring business to a halt, especially for
SMEs who do not have the financial means to reverse the
situation. The only (unthinkable) alternative to a mul-
tilingual Europe would be to allow a single language to
take a dominant position and end up replacingall other
languages. One way to overcome the language barrier
is to learn foreign languages. Yet without technological

support, mastering the 23 ofhicial languages of the mem-

ber states of the European Union and some 60 other Eu-
ropean languages is an insurmountable obstacle for Eu-
rope’s citizens, economy, political debate, and scientific

progress.

The solution is to build key enabling technologies: lan-
guage technologies will offer European stakeholders
tremendous advantages, not only within the common
European market, but also in trade relations with non-
European countries, especially emerging economies.
Language technology solutions will eventually serve as
a unique bridge between Europe’s languages. An indis-
pensable prerequisite for their development is first to
carry out a systematic analysis of the linguistic particu-
larities of all European languages, and the current state

of language technology support for them.

The automated translation and speech processing tools
currently available on the market fall short of the en-
visaged goals. The dominant actors in the field are pri-
marily privately-owned for-profit enterprises based in
Northern America. As early as the late 1970s, the EU
realised the profound relevance of language technology
as a driver of European unity, and began funding its
first research projects, such as EUROTRA. At the same
time, national projects were set up that generated valu-
able results, but never led to a concerted European ef-
fort. In contrast to these highly selective funding efforts,
other multilingual societies such as India (22 official lan-
guages) and South Africa (11 official languages) have
set up long-term national programmes for language re-

search and technology development.
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The predominant actors in LT today rely on imprecise
statistical approaches that do not make use of deeper
linguistic methods and knowledge. For example, sen-
tences are often automatically translated by comparing
each new sentence against thousands of sentences pre-
viously translated by humans. The quality of the out-
put largely depends on the size and quality of the avail-
able data. While the automatic translation of simple
sentences in languages with sufficient amounts of avail-
able textual data can achieve useful results, shallow sta-
tistical methods are doomed to fail in the case of lan-
guages with a much smaller body of sample data or in
the case of sentences with complex, non-repetitive struc-
tures. Analysing the deeper structural properties of lan-
guages is the only way forward if we want to build ap-
plications that perform well across the entire range of

Europcan languages.

Language technology is a key for the future.

The European Union is thus funding projects such as
EuroMatrix and EuroMatrix+ (since 2006) and iTrans-
late4 (since 2010), which carry out basic and applied
research, and generate resources for establishing high
quality language technology solutions for all European
languages.

European research in the area of language technology
has already achieved a number of successes. For exam-
ple, the translation services of the European Union now
use the Moses open-source machine translation soft-
ware, which has been mainly developed in European re-
search projects. The Verbmobil project, funded by the
German Ministry of Education and Research (BMBF)
between 1993 and 2000, pushed Germany into the lead
in the world of speech translation research for a time.
Many of the research and development labs located in
Germany at the time (e. g., IBM and Philips) have since
Rather than

building on the outcomes of these research projects, Eu-

been closed down or moved elsewhere.

rope has tended to pursue isolated research activities
with a less pervasive impact on the market. The eco-
nomic value of even the earliest efforts can be seen in the
number of spin-offs. A company such as Trados, which
was founded back in 1984, was sold to the UK-based
SDL in 2005.

Language Technology helps to unify Europe.

Drawing on the insights gained so far, today’s hybrid
language technology mixing deep processing with sta-
tistical methods should be able to bridge the gap be-
tween all European languages and beyond. But as this
series of white papers shows, there is a dramatic differ-
ence between Europe’s member states in terms of both
the maturity of the research and in the state of readi-
ness with respect to language solutions. Irish, as a mi-
nority language of the EU, and indeed of Ireland, is at
risk of beingleft behind in respect of such advances if ac-
tion is not taken to provide basic component language
technologies to support the language. At the same time,
with a strong pedigree in translation and localisation
and LT research Ireland is in a strong position to develop
such technologies and also play an important role both
economically and scientifically in making significant ad-
vances in the field at large.

META-NET’s vision is high-quality language technol-
ogy for all languages that supports political and eco-
nomic unity through cultural diversity. This technology
will help tear down existing barriers and build bridges
between Europe’s languages. This requires all stake-
holders — in politics, research, business, and society —
to unite their efforts for the future. This white pa-
per series complements the other strategic actions 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 [3] and the Strategic Re-
search Agenda (SRA) can be found on the META-NET

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

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

ety and our languages in particular?

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

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

and knowledge exchange:

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

of new scientific and intellectual ideas;

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

ten political) boundaries;

= the teachingand translation of languages enabled ex-

changes across languages;

= thecreation of editorial and bibliographic guidelines

assured the quality of printed material;

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

different communication needs.

In the past twenty years, information technology has

helped to automate and facilitate many processes:

= desktop publishing software has replaced typewrit-

ing and typesetting;

= Microsoft PowerPoint has replaced overhead projec-

tor transparencies;

m e-mail allows documents to be sent and received

more quickly than using a fax machine;

= Skype offers cheap Internet phone calls and hosts

virtual meetings;

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

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

= online services like Google Translate produce quick,

approximate translations;

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

tion, and information sharing.

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

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

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

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

Today, we can transmit gigabytes of text around the
world in a few seconds before we recognise that it is in
a language that we do not understand. According to a
recent report from the European Commission, 57% of
Internet users in Europe purchase goods and services in
non-native languages; English is the most common for-
eign language followed by French, German and Spanish.
55% of users read content in a foreign language while
35% use another language to write e-mails or post com-
ments on the web [4]. A few years ago, English might
have been the lingua franca of the web — the vast ma-
jority 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.

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

ciety, and which are doomed to disappear?

2.2 OUR LANGUAGES AT RISK

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

guages?

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

Europe’s approximately 80 languages are one of our rich-
est and most important cultural assets, and a vital part
of this unique social model [5]. While languages such
as English and Spanish are likely to survive in the emerg-
ing digital marketplace, many European 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 multilingualism, languages are
an essential medium for the enjoyment of fundamental
rights, such as political expression, education and par-

ticipation in society [6].
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2.3 LANGUAGE TECHNOLOGY
IS A KEY ENABLING
TECHNOLOGY

In the past, investments in language preservation fo-
cussed primarily on language education and transla-
tion. According to one estimate, the European mar-
ket for translation, interpretation, software localisation
and website globalisation was €8.4 billion in 2008 and
is expected to grow by 10% per annum [7]. Yet this fig-
ure covers just a small proportion of current and future
needs in communicating between languages. The most
compelling solution for ensuring the breadth and depth
of language usage in Europe tomorrow is to use appro-
priate technology, just as we use technology to solve our

transport and cnergy IlCCdS among others.

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

Language technology targeting all forms of written text
and spoken discourse can help people to 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 already today to:

= find information with a search engine;

» check spelling and grammar in a word processor;

= view product recommendations in an online shop;
= follow the spoken directions of a navigation system;

= translate webpages via an online service.

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

enabling technologies are for each European language.

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

dia and multilingual user experience in the near future.

2.4 OPPORTUNITIES FOR
LANGUAGE TECHNOLOGY

In the world of print, the technology breakthrough was
the rapid duplication of an image of a text using a suit-
ably powered printing press. Human beings had to do
the hard work of looking up, assessing, translating, and
summarising knowledge. We had to wait until Edison
to record spoken language — and again his technology
simply made analogue copies.

Language technology can now simplify and automate
the processes of translation, content production, and
knowledge management for all European languages. It
can also empower intuitive speech-based interfaces for
household electronics, machinery, vehicles, computers
and robots. Real-world commercial and industrial ap-
plications are still in the early stages of development,
yet R&D achievements are creating a genuine window
of opportunity. For example, machine translation is al-
ready reasonably accurate in specific domains, and ex-
perimental applications provide multilingual informa-
tion and knowledge management, as well as content
production, in many European languages.

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

gies into games, edutainment packages, libraries, simu-

47



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

infringements or track misuse.

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

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

pabilities have the potential to save lives.

2.5 CHALLENGES FACING
LANGUAGE TECHNOLOGY

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

and techniques such as crowdsourcing.

Technological progress needs to be accelerated.

2.6 LANGUAGE ACQUISITION
IN HUMANS AND MACHINES

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

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

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

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

stract rules, tables and examples.

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

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

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

even though quality can vary randomly.

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

veloped for a few major languages.

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

the research lab.

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

the Irish language.
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THE IRISH LANGUAGE IN THE
EUROPEAN INFORMATION SOCIETY

3.1 GENERAL FACTS

Irish (Gaeilge) is a Celtic language, closely related to
Scottish Gaelic, and more distantly to Welsh and Bre-
ton. Widely spoken in Ireland up to the middle of the
18th century, it rapidly declined in post-famine Ireland.
It is spoken, to some extent, by 1,656,790 people in the
Republic of Ireland (2006 census) and 167,490 people
in Northern Ireland (2001 census) with some smaller
Irish language communities located around the world
among the Irish Diaspora and academics, particularly in
the US, Canada and Australia. This global community,
facilitated by increasingly by the digital age is increas-
ingly becoming a positive force that contributes to the

maintenance of Irish.

Nowadays, Irish is spoken as a first language by commu-
nities in the Gaeltacht regions, which are mostly situ-
ated in the West of Ireland (Donegal, Galway, Kerry,
Mayo, Cork). Irish is also used outside the Gaeltacht
regions, and one finds networks of Irish speakers, par-
ticularly in urban areas. It is a core subject in the school
curriculum at primary and secondary levels, and so the
general population has considerable exposure to the lan-
guage, even those who do not use it with any regularity.
The central role of the education system in transmitting
the language to each new generation [8] and the conse-
quent pedagogical requirements — and natural appetite
— of that cohort for all things technological should lend
themselves to producing a supportive environment for

language technology for Irish.

The most salient point to emerge from the language data
in Censuses and surveys is that, for the broader popula-
tion, a considerable gap exists between levels of ability
and usage, with the latter much lower. Passive ability
(understanding) is naturally more prevalent that active
(speaking). To gain a clearer understanding of usage lev-
els, the census questions in the Republic have recently
included specifically about usage outside of the educa-
tion system. The Government’s 20 Year Strategy for
the Irish Language 2010-2030 recognises the challenge
of translating quite impressive levels of (sometimes pas-
sive) ability into higher levels of active use of the lan-
guage.

Irish has long been an endangered language. The fact
that it has survived as well as it has is to a large degree
due to the level of popular support for its maintenance,
the recognition it receives from the State and above all,

its continuing presence in the education curriculum.

This global community of Irish speakers is
increasingly a force that contributes to the
maintenance of Irish.

Irish is unique to Ireland. With one of the earliest liter-
ate cultures of Europe (after ancient Greek and Latin), it
has an extensive literature in prose and poetry, is an im-
portant part of Ireland’s national and cultural heritage
and has a symbolic role in the life of the Irish state. Irish

enjoys constitutional status as the first official language
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of the Irish state with English as the second ofhcial lan-
guage [9, 10]. It is also recognized as a minority lan-
guage in Northern Ireland and as an ofhcial language of
the European Union.

Irish has 3 main dialects with further sub dialects as well
as a scattering of urban varieties and an official writ-
ten standard. The major dialect divisions follow the
demarcation of the three provinces of Munster, Con-
nacht and Ulster. These dialects differ from each at all
levels, in terms of the realisation of the sound system,
the prosodic system (stress, intonation) vocabulary and
some structural features.

The Official Standard (An Caighdean Oifigitil or sim-
ply An Caighdedn) developed in the 1950’s and 60’s has
served as a standard for the written language. It is taught
in most schools and it serves to bridge the gap (at least
for written forms) that would otherwise exist between
the dialects. In urban, or rural non-Gaeltacht, predomi-
nantly English speaking areas, so called “urban dialects”
exist among non native speaking language enthusiasts
who learned the official language at school, mixed with
native speakers from the Gaeltacht. As would be ex-
pected, these urban variants vary widely, and can range
from near native varieties to hybrid varieties with major

features of English.

3.2 PARTICULARITIES OF THE
IRISH LANGUAGE

There are intrinsic linguistic features of the Irish lan-
guage which are rather different from the other lan-
guages of the EU, and some of these have a bearing on
the development of speech and text based technologies
for the language. Furthermore, there are particular chal-
lenges that arise in the context of Irish as a minority lan-
guage in Ireland, challenges that the technology devel-
opment needs to take account of. Likewise language

technologies offer particular opportunities for minority

languages and can be a major force in addressing and al-

leviating some of the difficulties they face.

3.2.1 Linguistic Features of Irish

Irish, unlike most European languages is a VSO (Verb
Subject Object) language. Adjectives and other modi-
fiers usually follow the noun or noun phrases to which

they are attached.

Certain linguistic characteristics of Irish pose
challenges for computational processing.

The Irish language also has no words to say “yes” or “no.”
Instead, as in Latin, an affirmative/negative response re-
quires the repetition of the verb with or without a neg-
ative participle. There are also two forms of the verb “to
be” As in other languages these are the existential and
the copula. The copula form of the verb “to be” (some-
times called a defective verb or participle) links the sub-
ject of the sentence with a noun, pronoun, adjective or
topicalised phrase.

Irish is an inflectional language meaning that the forms
of the words change for semantic and grammatical rea-
sons. Irish verbs are inflected for tense, number and
person, while nouns are inflected for number and case.
Nouns have either masculine or feminine gender.

The Irish verbal system is regular apart from eleven of
the most commonly used verbs which conjugate very ir-
regularly with many forms and tenses bearinglittle or no
similarity to the root in either written or spoken form.
The nominal system is, in general, more complex and ir-
regular. For example there are several ways of creating
a plural form, some of which are dialect specific. Mor-
phosyntactically Irish can be challenging for both a hu-
man learner and for automatic processing, particularly
in the area of case, number and gender agreements.
Another feature, (that has implications particularly for

speech technologies such as recognition) is the system
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of initial mutations. These are common to all the Celtic
languages, and unusually entail changes to the begin-
nings of words, to satisfy morphological and syntac-
tic and even pronunciation requirements. These muta-
tions, known as eclipsis and lenition, are often the only
way to distinguish similar grammatical forms. For ex-

ample:

= ambad[/o m¥a: d¥/] their boat (eclipsis mutation)
= abhad [/e w¥a: diy/] his boat (lenition mutation)

= abad [/o b¥a: d¥/] her boat (unchanged)

Possibly the most striking difference between Irish and
the other EU languages lies in its sound system. The
consonantal system hinges around a distinction be-
tween two qualities, palatalised (also termed slender)
and verlarised (also termed broad). For a short ac-
count, see [32]. Effectively this means that the conso-
nantal system is (at least) twice as large of that of other
EU languages. This can have consequences, particu-
larly for speech technology development, as approaches
that “work” for simpler sound systems may not work
very well for Irish. For example, the size of the corpora
needed to represent every sound in every possible per-
mutation with other sounds is an order of magnitude
greater (see speech processing in Section 4). The distinc-
tion between pairs of consonants (e. g., /d¥/ and /d}/)
is central in the language, serving not only to differenti-
ate semantic meaning, but also to mark grammatical fea-
tures. For example, the alternation in the quality of the
final consonant in nouns can signal the distinction be-
tween singular/plural, or the distinction between nom-

inative/genitive case

bad [/b¥a: d¥/] boat (nominative case)

b4id [/b¥a: dI/] boat (genitive case)

b6 [/bY¥o: /] cow
beo [/blor /] alive

The last three forms, in the genitive case would also
involve forms where the final consonant also switches
from a velarised [g¥] to the palatalised sound [d/]. The
fact that, between mutations and inflections, the form
of words varies enormously, and this is likely is some-
thing that has implications for the development of tech-
nologies, e. g., speech recognition devices.

A further complication is the writing system. As tends
to be the case for systems devised a long time ago, it is
archaic, and the mapping from sequences of letters to
sounds involves many complex ‘rules. And these rules

can be different from dialect to dialect. So for example:

jlor i ‘gheobhaidh’ will get (future tense)
Ulster Irish

glor g ‘gheobhaidh’ will get (future tense)

Munster Irish

While this is a historical linguist’s dream, it can present
difficulties for learners of the language, and for those
trying to develop speech resources to convert to/from
orthography to sound (see Section 4). There are some
advantages: as written forms predate some of the diver-
gences in the dialects, it is abstract enough to serve as a
common system, and in the written forms grammatical

information remains relatively transparent to the reader.

3.2.2 Challenges for Irish Language Tech-
nology

Quite apart from linguistic features of Irish per se, there
are particular challenges pertaining to the present day
context of Irish, which would not necessarily be obvi-
ous to speakers of more widely spoken languages and
which have implications for the development language
technologies. Many of these would be encountered by
other minority languages.

There is no standard spoken form. As mentioned earlier,
there are 3 major dialects, whose pronunciation (and

other features) differ considerably. As there is no spoken
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standard, the development of speech recognition and
synthesis systems simply has to target this multi-dialect
reality on the ground. As is outlined in Section 4, cur-
rent speech synthesis development has been designed

with this flexibility in mind.

There is a lack of prior linguistic resources. The devel-
opment of speech and text based technologies rely on
the availability of prior resources such as pronunciation
dictionaries, phonetically annotated corpora etc. The
more widely spoken languages in economically devel-
oped countries have benefited from decades of invest-
ment in research and resource development. Irish, and

many other languages have a lot of catching up to do.

Available resources may not be suited to technologi-
cal needs. Even where resources exist, they may not
be suited to the purpose of technology development.
A case in point is the pronunciation dictionary, which
is a fundamental requirement for speech technology.
There is an Irish pocket dictionary, the Focléir Péca
[33], which supplies phonetic transcriptions of Irish
head words. This is a very useful resource for the ped-
agogical context it was designed to serve, and supplies a
possible spoken Cantiint Lair (Middle Dialect) - form
of words, drawing on the actual forms of the three main
dialects. This provision is very useful particularly for
teachers/learners outside the Gaeltacht. However, what
makes this resource useful for the learner in the Irish
pedagogical context makes it unsuitable for speech tech-
nology development. The forms in the Focl6ir Péca are
compromise pronunciations, and not based on any one
dialect, but instead mixing them. As the Cantint Lair
is a pedagogical tool rather than a real spoken dialect, it
has no native speakers and so does not suit the building
of a speech synthesis system, which has to be based on

the speech of a specific speaker (and dialect).

There are limited economic markets/gain for Irish tech-
nologies. Most research in this field, whether funded

by companies or by national governments, tends to have

economic gain as a primary objective. Irish and all lesser
spoken languages do not represent a market that most
investors are interested in, and accordingly it is largely
out of the fundingloop.

Availability of researchers. There is a dearth of people
with both the linguistic skills for Irish and the engineer-
ing and computational skills which are needed to carry
out the requisite research. Some of the developments to
date have benefited from the global community of Irish
speakers. For example, useful text and lexographical
tools have been developed by researchers in the US (at
their own expense). The speech resources and synthesis
system described in Section 4 has been enormously fa-
cilitated by the participation of Irish speakers with the

technical skills from Sweden, Germany and the US.

3.2.3 Opportunities for Irish LT

Just as the linguistic landscape offers particular chal-
lenges for the development of LT, the potential divi-
dend is all the greater for the minority language, as it
can support the language in a variety of ways that might
not pertain to other widely spoken languages.
Community Building: Speech and language technolo-
gies are a powerful way to bring together the Irish speak-
ing communities, linking the traditional Gaeltacht ar-
eas, the network of Irish speakers across the country and
the global community outside of Ireland.

Education is a central aspect of language transmission.
Technology can have a major impact on language learn-
ing/teaching environment. Applications that might ap-
pear trivial or irrelevant for, say, an English speaker
might be very valuable for Irish learners who mostly
don’t have ready access to native speaker models of the
language. Speech technology is particularly powerful in
that it can greatly increase the individual’s exposure to
the spoken language. Partly for this reason, traditionally
the teaching of Irish focused on the learning of written

forms, the grammar and the reading of literature, with a
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relative neglect of the development of spoken compe-
tence. An Irish language text-to-speech system, avail-
able on the web (at http://www.abair.ie, described in
Section 4) illustrates how even the basic technology can
make a positive impact. It is increasingly being used
by teachers/pupils and parents helping at home with
homework by learners abroad. Effectively it is bringing
the native voice into the home/classroom. This is par-
ticularly helpful given that the writing system presents
added difficulties for the learner, trying to come to grips
with a pronunciation system which is very different to
English. Feedback from around the globe testifies to its

usefulness in these contexts

Specific educational LT applications: such as interac-
tive language games with spoken output, literacy and
pronunciation training tools can play a much more vi-
tal role in the case of a minority language, where, in
comparison to English/major world languages, there are
a wealth of materials available. (Embryonic develop-
ments of these kinds of applications are attracting con-

siderable attention (see more in Section 4).

Inclusion: For many with visual and vocal disabilities
LT may be an absolute prerequisite to their participa-
tion in their language communities. For example text-
to-speech-synthesis is necessary to enable certain people
with specific vocal impairments to communicate. Syn-
thesis with screenreading is also needed by the visually
impaired to access electronic or web based materials.
Because communication devices with Irish are not avail-
able, and as synthesis was not available (until very re-
cently) for Irish, individuals with those disabilities have
been in many ways excluded from the world of Irish, and

actively discouraged from learning Irish in schools.

Maintenance and Preservation: LT is crucial in en-
abling the language community to engage with the so-
cial, leisure and work activities in their own language.
This has consequences not only for language usage, but

also for the status of the language, especially in the eyes

of the younger, digitally oriented generation. The out-
comes for language maintenance may depend more on
attitudes than any other factor.

A further aspect worth remembering is that, even for the
most endangered dialect, having a synthetic voice is in
itself an act of preservation. Should the last speaker die,
there will remain a natural sounding synthetic version,
which in itself can be exploited by those wishing to re-
vive an ailing local dialect.

As many of the challenges confronting Irish are com-
mon to minority languages, the Irish experience and
strategies adopted to overcome particular obstacles
should serve as a model for other minority or under-
resourced languages. Being a minority language is a rel-
ative matter. Some of the issues raised here would apply
to other, more widely spoken, but under-resourced lan-
guages in the EU. And as the rapid decline of Irish in
the late 18th century demonstrates, language shift can
happen quite suddenly. If we value the language diver-
sity of Europe, we cannot afford to neglect the positive
role that language technologies can play in maintaining
it, and the potentially negative role that its provision in

only a few ‘major’ languages will have on the remainder.

3.3 RECENT DEVELOPMENTS

Since the foundation of the State, Irish has been the first
official language of the Republic of Ireland with English
the second language [8]. More recently as part of the
peace process in Northern Ireland the Irish language has
received official recognition there too. In the Republic
all official documents of the government must (in prin-
ciple) be provided in both Irish and English, or in Irish
alone. A degree of proficiency in the language was re-
quired for entry into the public service, police and other
state posts. This requirement has recently been relaxed
in a bid to be more inclusive. The requirement is still
in place for those wishing to teach in primary schools

where the language is part of the core curriculum.
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In some circles the language is viewed as being outdated
and unsuitable for daily use in modern life. This is of
course related to the fact that it can appear to be remote
from the trappings of a modern lifestyle of the digital
age: this underlines how crucial it is that Irish and other
languages should belong in the digital age. Irish has also
benefited from the emergence in recent years an increas-
ing number of Irish language television and radio me-
dia channels which are gaining a following — not just in
the Irish media but also, for example in the BBC. The
Irish language community is also quick to react to de-
mand for new terminology to reflect lifestyles in mod-
ern Ireland. An official terminology board (Coiste Téar-
mafochta) exists which seeks to find or create appropri-

ate terms in the language as new vocabulary is needed.

LT development for Irish faces many challenges,
but opens wide vistas of opportunity for the future
of the language.

The Irish language like every other language is con-
stantly evolving to meet the needs of modern speakers
and loan words from English are having a significant ef-
fect on new vocabulary. The work of the Coiste Téar-
maiochta is published on the website http://www.focal.

ie.

3.4 LANGUAGE CULTIVATION
IN IRELAND

The introduction of the Official Languages Act 2003
gave people the right to interact with all state bodies
in Irish. Further legislation governs planning in the re-
maining Irish speaking areas (Gaeltachtaf) to reduce the
effects of migration on language usage.

The Irish language enjoys a significant presence in the
media with some national papers and many regional and

local papers devoting sections to articles in the language

and to topics surrounding the language and its speakers.
In broadcast media the language is well serviced with
a nationwide radio station broadcasting since 1972, a
Dublin-based radio station since 1993, a Belfast-based
radio station since 2006 and a television station since

1996.

The Official Languages Act 2003 protects
citizens’ right to use Irish.

The Irish television and radio stations enjoy a robust
following, within the Gaeltacht and across the country.
Nonetheless, the airwaves are dominated by English lan-

guage channels.

3.5 LANGUAGE IN EDUCATION

The language is taught in schools to students at both
primary and secondary level as a compulsory subject.
In Northern Ireland Irish taught as an optional sub-
ject. There are many schools which conduct all teach-
ing through the medium of Irish, which are called
“Gaelscoileanna”. There has been a large growth in their
numbers in recent decades, being founded by the de-
mand in local communities both rural and urban who
wish to have their children educated through Irish and
obtain a high competence in the language. This testi-
fies to the generally very positive attitude of the English
speaking population to Irish, but also reflects a percep-
tion by many the the standard of Irish education in the
English medium mainstream school has been dropping.
The strong presence of the language in education means
that it is, to some extent, tied with certain aspects of
youth culture.

There has been some debate in political, academic and
other circles about the apparent failure of most students
in the mainstream, English speaking schools to achieve
a working competence in the language, even after four-

teen years in education. There is much public criticism
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of the curriculum and approach to Irish in the education
system and it is generally regarded that an updated ap-
proach is needed. There are increasingly demands that
Irish language teaching be brought into the modern age
and, in particular, a demand for the use of digital tech-

nology.

3.6 INTERNATIONAL ASPECTS

Historically, following a catastrophic failure of the
potato crop in the middle of the 18th century, and the
ensuing famine which claimed the lives of a quarter of
the population, large scale emigration became a feature
of life in Ireland, offering survival and a route out of
grinding poverty. The rural areas and particularly the
Western seaboard were particularly affected, i.e., the
strongholds of Irish speaking Ireland. The popular per-
ception that the young needed English to equip them
for the emigration boat was a major factor in the rapid
decline of Irish. Strong Irish communities were estab-
lished around the world and with them this Irish dias-
pora brought with them the Irish language. As part of a
cultural and community identity the language survived
in many places for several generations, but for the most
part has died out as a primary or working language in
favour of the dominant local language(s).

Nonetheless, Irish continues to be taught in schools
and universities in North America, Australia and New
Zealand, albeit largely as a purely academic pursuit or
out of personal interest. And, according to the 2000
census 25,661 people in the United States speak Irish
at home. The US. also saw the founding of the first
Irish language newspaper in 1881 which continued to
be published into the 20th century and now exists on-
line (http://www.angaelmagazine.com). About half of
the current daily users of the web based text-to-speech-
synthesis system (www.abair.ic) come from outside of
Ireland, and a large proportion of those are from North

America or Britain.

3.7 IRISH ON THE INTERNET

Figures for June 2010 show that almost 70% of Irish
people use the Internet in their home or workplace [11]
and a survey from November 2010 indicates that over
half of Irish consumers own a smartphone [12]. How-
ever, no accurate figures are available as to which lan-
guage Irish people use to access the Internet. Even
if such figures were available, the question of what
does it mean to “access the Internet” in a given lan-
guage remains. Do we look at the language of the
browser/operating system or the sites people visit? In
the latter case, even people committed to using Irish as
much as possible would always have a mix of Irish and
English content on pages.

The Internet offers a great range of application areas for
language technologies. With such a significant propor-
tion of the Irish population engaged in online activities
and an emerging digital culture, this represents a signif-
icant opportunity to employ technologies to facilitate
the proliferation of Irish online and in ICT.

A good deal of software support for Irish already ex-
ists. Microsoft Windows, KDE, Google, Open Office,
Opera and Mozilla Firefox, for example, all have lo-
calised interfaces for Irish. As well as a spell checker
for MS Office and Open Office there are also a hand-
ful of stand alone tools, like WinGléacht, GaelSpell and
Ceart, for checking and correcting spelling and gram-

matical errors.

An Irish interface to the Google search
engine exists, but users must still deal with
mainly English results.

An Irish language interface has recently been developed
for Google. Web search is the most commonly used In-
ternet application and it is ubiquitous across all sorts
of devices and platforms. In addition, web search it-

self employs, or can employ, a wide range of language
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technologies (of various levels of sophistication) to im-
prove results and overall quality. Aside from the pres-
tige of being associated with such a successful interna-
tional brand, Google’s Irish language interface provides
not only a language appropriate Internet experience for

Gacilgeoiri but it also reflects the growing need for ap-

propriate search and language processing tools and ser-
vices to deal with Irish language data.

The next section gives an introduction to language tech-
nology and its core application areas, together with an

evaluation of current language technology support for

Irish.
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4

LANGUAGE TECHNOLOGY SUPPORT

FOR IRISH

Language technology is used to develop software sys-
tems designed to handle human language and are there-
fore often called “human language technology”. Human
language comes in spoken and written forms. While
speech is the oldest and in terms of human evolution
the most natural form of language communication,
nonetheless complex information and much human
knowledge is stored and can be transmitted through the

written word.

Speech and text technologies process or produce these
different forms of language, and require some common
resources such as dictionaries, rules of grammar, and
semantics. This means that language technology (LT)
links language to various forms of knowledge, indepen-
dently of the media (speech or text) in which it is ex-

pressed. Figure 1 illustrates the LT landscape.

When we communicate, we combine language with
other modes of communication and information media
— for example speaking can involve gestures and facial
expressions. Digital texts link to pictures and sounds.
Movies may contain language in spoken and written
form. In other words, speech and text technologies over-
lap and interact with other multimodal communication

and multimedia technologies.

In this section, we will discuss the main application
areas of language technology, i.e., language checking,
web search, speech interaction, and machine transla-

tion. These applications 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:
[13, 14, 15, 16, 17].

Before discussing the above application areas, we will

briefly describe the architecture of a typical LT system.

4.1 APPLICATION
ARCHITECTURES

Software applications for language processing typically
consist of several components that mirror different as-
pects of language. While such applications tend to be
very complex, and can be rather different for speech and
text, figure 2 shows a highly simplified architecture of a
typical text processing system. The first three modules

handle the structure and meaning of the text input:
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1. Pre-processing: cleans the data, analyses or removes
formatting, detects the input languages, replaces
contractions (e. g “le’d thoil” with “le do thoil”),
and so on.

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

detects the sentence structure.

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

readable way.

After analysing the text, task-specific modules can per-
form other operations, such as automatic summarisa-
tion and database look-ups.

Speech technology applications utilise the text process-
ing architecture outlined above. Adding speech pro-
cessing to text processing requires the addition of fur-
ther components. One needs models for those aspects
of spoken language not contained in text. Furthermore,
working with the acoustic (speech) signal requires signal
processing and speech engineering tools. Spoken lan-
guage differs from text in that it contains additional lay-
ers of information, e. g., on speaker identity; physical at-
tributes (child, adult female); origin (from the North);

speaker emotion (angry, sad); attitude (friendly). In

opening up access to these aspects of the information
transmission which are inherent in human spoken con-
nunication, the integration of speech processing tech-
nology with text based language technology offers par-

ticularly broad vistas for LT applications.

There are broadly speaking, three types of LT applica-
tion architectures; those which use predominantly rule-
based methods, those which use predominantly statis-
tical (probability) based methods and hybrid systems
which combine both methods. Statistical methods de-
rive language models from large quantities of language
data (a corpus). In many cases linguistically annotated
datais used ora corpus is used in conjunction with other
linguistic resources such as lexicons or WordNets. The
quality of the statistical model depends on the quality
of the input data, therefore good quality language re-
sources, while time consuming to create, are an essential

part of the LT life-cycle.

LT applications typically require language-specific re-
sources such as lexicons, thesauri, semantic informa-
tion, phonology, morphology and grammar rules, as
well as various types of linguistically annotated corpora
(both text and speech). Ideally, LT application software
should be as language-independent as possible and ca-
pable of working with any language for which the rel-
evant language-specific resources are available. In or-

der to benefit from the most up-to-date LT applications
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in core areas such as machine translation, computer-
aided language learning, speech interfaces etc. it is vital
that the basic language-specific resources such as those
mentioned above are available. As well as corpora and
linguistic data, language-specific processing tools such
as morphological analysers, part-of-speech taggers and
syntactic parsers are also required. To include speech
processing, further resources are needed that provide
models of the sounds of the language, the intonation
and rhythm, as well as resources that map from sound
to text/written forms. Up-to-date theoretical and em-
pirical linguistic research on the language is an essential
prerequisite to the development of all of these language-

SpCCiﬁC resources.

In the remainder of this section, we firstly introduce
the core application areas for language technology, and
outline the position with regard to the Irish language
in these application areas. This is followed by a brief
overview of the state of LT industry, research and ed-

ucation in Ireland today, and a description of past and

present research programmes. Finally, we present an ex-
pert estimate of core LT tools and resources for Irish in
terms of various dimensions such as availability, matu-
rity and quality. The general situation of LT for the Irish
language is summarised in a matrix (figure 7, p. 73) at the
end of this section This table lists all tools and resources
that are boldfaced in the text. LT support for Irish is also
compared to other languages that are part of this series

and finally, conclusions are drawn.

4.2 CORE APPLICATION AREAS

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

in Ireland.

4.2.1 Language Checking

Anyone who has used a word processor such as Mi-
crosoft Word knows that it has a spell checker that high-

lights spelling mistakes and proposes corrections. The

Statistical Language Models

Spelling Check

[ Grammar Check ]

3: Language checking (top: statistical; bottom: rule-based)
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first spelling correction programs compared a list of ex-
tracted words against a dictionary of correctly spelled
words. Today these programs are far more sophisticated.
Using language-dependent algorithms for grammatical
analysis, they detect errors related to morphology (e. g.,
plural formation) as well as syntax-related errors, such
as a missing verb or a conflict of verb-subject agreement
(e. g., she *write a letter).

Tools for checking spelling are available for Irish in pop-
ular office suites such as Microsoft Office and Open Of-
fice. However Microsoft’s spell checker has not been
updated in many years. Currently, there is only one
spell checker, GaelSpell (http://borel.slu.edu/ispell/)
which is consistently updated, open source, and avail-
able for Word/OQo/Firefox, etc.

open source finite-state morphological analyser and

There is also an

generator, a part-of-speech tagger, and a partial de-
pendency parser (htep://www.tcd.ie/slscs/itut) and an
open source Irish WordNet — Lionra Séimeantach na
Gacilge (http://borelslu.edu/lsg/). In addition, there
are a number of stand-alone applications, including Fo-
cloir Beag, Gléacht and EasyReader and focal.ie which
facilitate lexical and grammatical searches.

Language checking tools check not just spelling but also
many aspects of grammar. Only one language checker
for Irish, An Gramaddir, [18] does more than spelling
correction, and it is currently not easily integrated into
either OpenOffice or Microsoft Word (though, at the
time of writing, this is work in progress).

However, most spelling and grammar checkers will not

find any errors in the following text [19]:

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

Miss steaks aye can knot sea.

Handling these kinds of errors usually requires an anal-

ysis of the context. This type of analysis either needs to

draw on language-specific grammars laboriously coded
into the software by experts, or on a statistical language
model. In this case, a model calculates the probability
of a particular word as it occurs in a specific position. A
statistical language model can be automatically created
by using a large amount of (annotated) language data

(called a text corpus).

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

Both of the above approaches have been developed
around data from English. Currently, neither approach
can transfer easily to Irish due to a lack of basic lan-
guage resources. There are no sufficiently large anno-
tated text corpora to train a statistical model, and there
has been insufficient research into the encoding of lin-
guistic knowledge in grammars. However there is on-
going research into syntactic parsing for Irish [20, 21]

Besides spelling and grammar checkers and authoring
support, language checking is also important in the
field of computer-assisted language learning. This is
an application area which would be of enormous ben-
efit to learners of the Irish language. However, to date
computer-assisted language learning for Irish remains

largely underdeveloped.

4.2.2 Web Search

Searching the Web, intranets or digital libraries is proba-
bly the most widely used yet largely underdeveloped lan-
guage technology application today. The Google search
engine, which started in 1998, now handles about 80%
of all search queries and over 90% of all search queries
from Internet users in Ireland [22]. As of the time
of writing there is not yet an official Irish equivalent
of the verb “to google” as there is in for example, in

German. But certainly in the vernacular where, En-

glish loan words first creep into the language the term
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“googlail/gugldil” [23] is used. The Google search in-
terface and results page display has not significantly
changed since the first version. Yet in the current ver-
sion, Google offers spelling correction for misspelled
words (but not for Irish) and has now incorporated ba-
sic semantic search capabilities that can improve search
accuracy by analysing the meaning of terms in a search
query context [24]. The Google success story shows
that a large volume of available data and efficient in-
dexing techniques can deliver satisfactory results for a

statistically-based approach.

For more sophisticated information requests, it is essen-
tial to integrate deeper linguistic knowledge to facili-
tate text interpretation. Experiments using lexical re-
sources such as machine-readable thesauri or ontolog-
ical language resources (e.g., WordNet for English or
Lionra Séimeantach na Gaeilge for Irish) have demon-
strated improvements in finding pages using synonyms
of the original search terms, such as fuinnimh adamach
[atomic energy], cumbacht niicléach [nuclear energy],

or even more loosely related terms.

The next generation of search engines will have to in-
clude much more sophisticated language technology,
especially to deal with search queries consisting of a
question or other sentence type rather than alist of key-
words. For the query, Give me a list of all companies
that were taken over by other companies in the last five
years, a syntactic as well as semantic analysis is required.
The system also needs to provide an index to quickly re-
trieve relevant documents. A satisfactory answer will re-
quire syntactic parsing to analyse the grammatical struc-
ture of the sentence and determine that the user wants
companies that have been acquired, rather than compa-
nies that have acquired other companies. For the expres-
sion last five years, the system needs to determine the
relevant range of years, taking into account the present
year. The query then needs to be matched against a huge
amount of unstructured data to find the pieces of infor-
mation that are relevant to the user’s request. This pro-
cess is called information retrieval, and involves search-
ing and ranking relevant documents. To generate a list

of companies, the system also needs to recognise a par-
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ticular string of words in a document represents a com-
pany name, using a process called named entity recogni-

tion.

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

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

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

In Ireland, a number of small companies and various aca-
demic groups provide component language technolo-
gies for lexical analysis and similar tasks which could be
employed in web search. A search engine for Irish, Aim-
sigh (http://aimsigh.com), which is tailored to the lan-
guage (stemmed searches etc.) has existed since ca. 2005
— 2006. This unfortunately has not, to date, received
the attention it deserves and instead many people use
Google’s Irish interface which, while localised, is not op-

timised or tailored to work in the language.

4.2.3 Speech Interaction

Speech interaction is one of many application areas that
depend on speech technology, i. e., technologies for pro-
cessing spoken language. Speech interaction technol-
ogy is used to create interfaces that enable users to in-

teract in spoken language instead of using a graphical

display, keyboard and mouse. Today, these voice user
interfaces (VUI) are used for partially or fully auto-
mated telephone services provided by companies to cus-
tomers, employees or partners. Business domains that
rely heavily on VUIs include banking, supply chain,
public transportation, and telecommunications. Other
uses of speech interaction technology include interfaces
to car navigation systems and the use of spoken language
as an alternative to the graphical or touchscreen inter-
faces in smartphones.

Speech interaction technology comprises four tech-

nologies:

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

of sounds uttered by a user.

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

cording to the system in question.

3. Dialogue management determines which action to

take given the user input and system functionality.

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

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

One of the major challenges of ASR systems is to ac-
curately recognise the words a user utters. This means
restricting the range of possible user utterances to a
limited set of keywords, or manually creating language
models that cover a large range of natural language ut-
terances. Using machine learning techniques, language
models can also be generated automatically from speech
corpora, i. e, large collections of speech audio files and
text transcriptions. Restricting utterances usually forces
people to use the voice user interface in a rigid way and
can damage user acceptance; but the creation, tuning
and maintenance of rich language models will signifi-
cantly increase costs. VUIs that employ language mod-

els and initially allow a user to express their intent more
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flexibly — prompted by a How may I help you? greeting
— tend to be automated and are better accepted by users.
Companies tend to use utterances pre-recorded by pro-
fessional speakers for generating the output of the voice
user interface. For static utterances where the word-
ing does not depend on particular contexts of use or
personal user data, this can deliver a rich user experi-
ence. But more dynamic content in an utterance may
suffer from unnatural intonation because different parts
of audio files have simply been strung together. Through
optimisation, today’s T'TS systems are getting better at

producing natural-sounding dynamic utterances.

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

Interfaces in speech interaction have been considerably
standardised during the last decade in terms of their var-
ious technological components. There has also been
strong market consolidation in speech recognition and
speech synthesis. The national markets in the G20 coun-
tries (economically resilient countries with high popu-
lations) have been dominated by just five global play-
ers, with Nuance (USA) and Loquendo (Italy) being the
most prominent players in Europe. In 2011, Nuance an-
nounced the acquisition of Loquendo, which represents

a further step in market consolidation.

Speech interaction systems depend crucially on the
core technologies of speech synthesis and recognition.
These in turn require a plethora of speech processing
tools and resources which are not normally part of text
processing systems. For example, to produce a speech
synthesiser a corpus of spoken language is needed which
has been phonetically transcribed and segmented. Pro-
nunciation dictionaries, letter to sound rules, models of
the sounds of the language, intonation models, models
of the timing and rhythmic properties are also needed.
Establishing speech technology for a new language thus
relies on considerable prior quantitative analysis and re-

source building for the spoken language.

The development of Irish synthesis (ABAIR project)
is an active area of research at An tlonad do Theic-
neolaiocht Urlabhra agus Teangeolajochta na Gaeilge,
(ITUT), the Centre for Speech and Language Technol-
ogy for Irish in TCD [25]. As the necessary speech re-
sources for the language were mostly lacking for Irish a
great deal of the research is concerned with putting these
in place. Machine learning approaches can often offer a
quick route to the development of resources in a new
language. However, given the particular challenges pre-
sented by Irish (see Section 3.2) such approaches have
tended not to work, and hand written rule-based sys-
tems have generally been required. As explained in Sec-
tion 3, the technology needs to be sensitive to the lan-

guage and linguistic context. In the case of Irish, a multi-
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dialect facility was deemed essential from the outset.
With this in mind, resources are being consequently de-
veloped, where possible, with ‘global’ components (cap-
turing cross-dialect common features) and ‘local’ ones
(for aspects that are dialect-specific). This design fea-
ture ensures that modules are maximally reusable, and
makes the provision of resources in a new dialect much

simpler.

A text-to-speech facility, the ABAIR system, has been
made available on the web at http://www.abair.ie, for
the Northern dialect of Donegal. A second voice, for
the Connemara dialect will soon be made available on
the same site and research on the dialect of Kerry is
under way. These latter dialects are essential to cater
for speakers of Southern varieties of the language. Al-
though not advertised, and as yet catering for only the
most northern dialect, http://www.abair.ie is already
having an impact in the Irish speaking community both
nationally and internationally. There were 40,000 hits
in 2011, of which half were from outside of Ireland.
It is increasingly being used in schools, particularly in
Northern Ireland, where the northern dialect is suited.
Teachers, parents and learners are using it: quite simply
hearing how a text is spoken helps overcome two specific
difficulties for learners of Irish. Firstly, as the writing sys-
tem is very complex, and as the pronunciation is in any
case very different from English, it can be difficult for
the learner to know how written words are pronounced.
Secondly, most learners, in Ireland and abroad, do not

have ready access to native speakers of the language.

Responding to a high level of interest from education-
alists a synthesis based aid to literacy and pronunciation
training for Irish is being developed. In collaboration
with other research groups at TCD [26] the ABAIR
voices are also being used to develop interactive adaptive
language learning games, as well as teaching materials
that exploit virtual reality scenes. The ABAIR group’s

research is also urgently targeting the needs of the vi-

sually impaired, for whom synthesis provides the only
way to access web or computer based materials, essential
to learning Irish, to participating in education through
Irish and in many aspects of the life of the Irish speaking

community.

Despite the considerable progress to date, a great deal of
consolidation and further development is still required
to bring the corpora, the synthetic voices, the ancillary
resources and technology applications up to the stan-

dard that is available for the major languages.

In the area of automatic speech recognition there has
been no development to date for Irish. However, many
of the resources which are being developed for synthesis
are also crucial for speech recognition, and to that ex-
tent, the foundations for this aspect of technological de-
velopment are being laid. It should be noted that prepa-
ration of large and diverse phonetically labelled speech
corpora will be needed to further this core technology.
Clearly, there is a long way to go before speech interac-
tion systems can be put in place for Irish. While parts of
the jigsaw are being gradually put in place, other crucial
parts such as recognition systems need to be developed

from scratch.

For the moment, speech technology for Irish involves
largely PC based applications, although some mobile
applications exist. Looking ahead, there will be signif-
icant changes, due to the spread of smartphones as a
new platform for managing customer relationships, in
addition to fixed telephones, the Internet and e-mail.
This will also affect how speech interaction technology
is used. In the long term, there will generally be fewer
telephone-based VUIs, and spoken language apps will
play a far more central role as a user-friendly input for
smartphones. This will be largely driven by stepwise
improvements in the accuracy of speaker-independent
speech recognition via the speech dictation services
already offered as centralised services to smartphone

uscrs.
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4.2.4 Machine Translation

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

the-board automated translation.

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

The most basic approach to machine translation is the
automatic replacement of the words in a text written
in one natural language with the equivalent words of
another language. This can be useful in subject do-
mains that have a very restricted, formulaic language
such as weather reports. However, in order to produce a
good translation of less restricted texts, larger text units
(phrases, sentences, or even whole passages) need to be
matched to their closest counterparts in the target lan-
guage. The major difficulty is that human language is
ambiguous. Ambiguity creates challenges on multiple
levels, such as word sense disambiguation at the lexical
level (a jagnar is a brand of car or an animal) or the as-
signment of case on the syntactic level.

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

formation, and large sets of grammar rules carefully de-

signed by skilled linguists. This is a very long and there-
fore costly process.

In the late 1980s when computational power increased
and became cheaper, interest in statistical models for
machine translation began to grow. Statistical models
are derived from analysing bilingual text corpora, paral-
lel corpora, such as the Europatl parallel corpus, which
contains the proceedings of the European Parliament in
21 European languages. Given enough data, statistical
MT works well enough to derive an approximate mean-
ing of a foreign language text by processing parallel ver-
sions and finding plausible patterns of words. Unlike
knowledge-driven systems, however, statistical (or data-
driven) MT systems often generate ungrammatical out-
put. Data-driven MT is advantageous because less hu-
man effort is required, and it can also cover special par-
ticularities of the language (e. g., idiomatic expressions)

that are often ignored in knowledge-driven systems.

Machine Translation is particularly challenging
for the Irish language due to a lack of resources.

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

Pioneering work for Irish has been done in the area
of translation memories in conjunction with Foras na

Gaeilge. But there is still a great deal of work to be done
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developing and improving the quality of MT systems
for Irish. The challenges involve adapting language re-
sources to a given subject domain or user area, and inte-
grating the technology into workflows that already have
term bases and translation memories. Another problem
is that most of the current systems are English-centred
and only support a few languages from and into Irish.
This leads to friction in the translation workflow and
forces MT users to learn different lexicon coding tools

for different systems.

Some industrial development of machine translation
systems for Irish has been done by Traslan Teoranta,
which was recently acquired by UK-based Applied Lan-
guage Solutions. In addition, the popular Google Trans-
late engine offers functionality for working with Irish.
The further development and quality of industrial MT
systems for Irish is significantly affected by the lack of
appropriate data and resources (e. g., parallel corpora
and bilingual lexicons) which are needed to develop

such systems.

Evaluation campaigns help to compare the quality of
MT systems, their approaches and the status of the sys-
tems for different language pairs. Figure 7 (p. 28), which
was prepared during the Euromatrix+ project, shows
the pairwise performances obtained for 22 of the 23 of-
ficial EU languages (Irish was not included in the com-

parison due to a lack of available tools).

statistical; right: rule-based)

The results are ranked according toa BLEU score, which
indicates higher scores for better translations [27]. A
human translator would normally achieve a score of
around 80 points. The best results (in green and blue)
were achieved by languages that benefit from a consid-
erable research effort in coordinated programmes and
the existence of many parallel corpora (e.g., English,
French, Dutch, Spanish and German). The languages
with poorer results are shown in red. These languages
either lack such development efforts or are structurally
very different from other languages (e. g, Hungarian,
Maltese and Finnish).

4.3 OTHER APPLICATION AREAS

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

Question answering, for example, is an active area of re-
search for which annotated corpora have been built and
scientific competitions have been initiated. The con-
cept of question answering goes beyond keyword-based
searches (in which the search engine responds by de-

livering a collection of potentially relevant documents)
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and enables users to ask a concrete question to which the

system provides a single answer. For example:

Question: How old was Neil Armstrong when he

stepped on the moon?

Answer: 38.

While question answering is obviously related to the
core area of web search, it is nowadays an umbrella term
for such research issues as which different types of ques-
tions exist, and how they should be handled; how a set
of documents that potentially contain the answer can
be analysed and compared (do they provide conflicting
answers?); and how specific information (the answer)
can be reliably extracted from a document without ig-
noring the context. %cstion answering is in turn re-
lated to information extraction (IE), an area that was
extremely popular and influential when computational
linguistics took a statistical turn in the early 1990s. IE
aims to identify specific pieces of information in specific
classes of documents, such as the key players in com-
pany takeovers as reported in newspaper stories. An-
other common scenario that has been studied is reports
on terrorist incidents. The task here consists of mapping
appropriate parts of the text to a template that specifies
the perpetrator, target, time, location and results of the
incident. Domain-specific template-filling is the cen-
tral characteristic of IE, which makes it another example
of a “behind the scenes” technology that forms a well-
demarcated research area, which in practice needs to be

embedded into a suitable application environment.

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

Text summarisation and text generation are two areas

that can act either as standalone applications or play a

supporting role. Summarisation attempts to give the es-
sentials of a long text in a short form, and is one of the
features available in Microsoft Word. It mostly uses a
statistical approach to identify the “important” words
in a text (i. e., words that occur very frequently in the
text in question but less frequently in general language
use) and determine which sentences contain the most
of these “important” words. These sentences are then
extracted and put together to create the summary. In
this very common commercial scenario, summarisation
is simply a form of sentence extraction, and the text is
reduced to a subset of its sentences. An alternative ap-
proach, for which some research has been carried out, is
to generate brand new sentences that do not exist in the

source text.

For the Irish language, research in most text
technologies is much less developed than for most
European languages.

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

For the Irish language, research in these text technolo-
gies is much less developed than for other European lan-
guages. Q{cstion answering, information extraction,
and summarisation have been the focus of numerous
open competitions in the USA since the 1990s, pri-
marily organised by the government-sponsored organ-
isations DARPA and NIST. These competitions have
significantly improved the start-of-the-art, but their fo-
cus has mostly been on the English language. As a re-
sult, the annotated corpora and other special resources

needed to perform these tasks in other languages are not
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as well developed. While some exist for better resourced
European languages such as German, virtually none of

the necessary tools and resources are available for Irish.

4.4 LANGUAGE TECHNOLOGY
INDUSTRY AND PROGRAMMES

User and provider industries exist for Irish LT but they
are largely focused around localisation and translation
services as a result of the Languages Act and the fact that
Irish has become an official EU language. There is also
a growing market in education as teaching practice em-
braces new technologies. Likewise, among the younger
generations there is an emerging trend towards for the
need for improved LT support for Irish.

The language industry is a significant employer in Ire-
land. Growingfrom approximately 4—Sk jobs in the mid
90’s to over 12k at the turn of the century. Currently
this has levelled off somewhat with estimates of around
14-16k direct jobs in the localisation and translation in-
dustry in Ireland. The Official Language Act is currently
under review and the result of this review may hold im-
plications for the translation sector and associated tech-
nologies.

There are several excellent centres for linguistics and lan-
guage technology research and industrial development,
for example Microsoft, IBM, Google, and Symantec all
have a presence in Ireland working to some degree with
various aspects of LT. But very little work is done on
Irish language data by these companies. Similarly, al-
though Government agencies such as SFI and IRCSET
have invested heavily in LT related research, little of this
has been research on Irish LT. This lack of investment is
a result of insufficient planning for the kinds of empiri-
cal linguistic research that are needed if Irish speech and
language technology is to emerge.

Nevertheless, Irish has received some funding over the

years from the EU and Irish government agencies such

Foras na Gaceilge and An Chomhairle um Oideachas
Gaeltachta agus Gaelscolaiochta which has enabled re-
search and developments in the area of speech resources
and synthesis technology for Irish dialects, corpus de-
velopment (Nua Chorpas na hEireann — http://corpas.
focloir.ie, Corpais GaLa and Abair) and text analysis
tools (http://www.tcd.ie/slscs/itut), lexical databases
(focal.ic) and currently a new electronic English-Irish
dictionary (http://www.focloir.ic) is being developed
. It should also be mentioned that individuals living
outside of Ireland have also contributed significantly
with their own time and funds on applications such as
WinGléacht, EasyReader, An Gramaddir and others.

A number of SME’s have appeared: for example, one
such company, Maithu, has produced a mobile phone
dictionary application, which uses text-to-speech syn-
thesis (Abair.ie). As mobile and social network markets
grow, the opportunity for businesses to provide such

language technologies for Irish will also receive a boost.

Despite the strong employment figures for the language
industry in Ireland and growing opportunities in the do-
mestic market for the Irish language, much of the work
of LT is “hidden” from the end user/consumer. Many
would argue this is as it should be as LT is very much an
enabling technology providing components to simplify,
improve or revolutionise how we interact with other
products and services. For example, we do not think
about what goes on in the components of our car en-
gines, we are just happy that they work well. However,
this situation creates difficulties for the LT community
in that it becomes difficult to communicate to many
groups the benefits and demands for language technolo-
gies. This in turn leads to a situation where many people
working in related fields (e. g., car manufacturers) find it

hard to see the benefit of using LT in their field.

A market exists for Irish language technologies, as can
be seen from the positive response to recent web based

systems (abair.ic, focal.ic), and further requests that are
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coming from the public, from the Irish medium educa-
tion sector for language technology support across the
entire curriculum, from the wider educational sector for
computer-aided language learning applications for Irish,
and in particular from the visually impaired for speech
synthesis.

We can expect the demand to grow, as mature lan-
guage technology services become a staple of the mod-
ern lifestyle. With the growth of online activities, specif-
ically social networking and learning activities, the de-
mand is likely to keep growing driven by the increasing
number of young Irish speakers, who are usually early
adopters of such technologies. This is being facilitated
by the huge growth in ICT in Ireland and recent im-

provements in broadband infrastructure to support this.

4.5 LANGUAGE TECHNOLOGY
RESEARCH AND EDUCATION
IN IRELAND

4.5.1 Research

The Irish third level institutions, particularly in Dublin,
have a strong tradition in computational linguistics and
speech engineering. There is a lot of interaction and co-
operation between institutes and industry partners in
order to keep the field alive in Ireland. In recent years,
large scale funding has been provided by Science Foun-
dation Ireland for a cross-institutional (DCU, UCD,
TCD, UCL) research cluster, the Centre for Next Gen-
eration Localisation (CNGL), which also has numer-
ous industrial partners. Both Irish and international
researchers present their work at the Dublin Compu-
tational Linguistics Research Seminar series, which ro-
tates annually between several third level institutions
(DCU, TCD, UCD, DIT).

With such expertise available in Irish institutions it

stands out that the situation for language technologies

for Irish is not better, although the potential is enor-

mous.

In Dublin City University there is the National Cen-
tre for Language Technology which is well established
and has strong links with industrial R&D both locally
and abroad, as well as strong ties with other European
centres of excellence in the field. In Trinity College
Dublin, the research centre An tlonad do Theicneo-
laiocht Urlabhra agus Teangeolaiochta na Gaeilge (Cen-
tre for Speech and Language Technology for Irish) fo-
cuses on research and development in speech and lan-
guage technology specifically for the Irish language.
UCD’s Dept of Computer Science and Informatics has

a particular focus on speech engineering.

Although machine translation and multilingual LT re-
sources are major themes in the large CNGL research
cluster, little of its research has focussed on Irish. This
underscores the broader reality: research fundingis pri-
marily driven by the underlying goal of future economic
gain, in the form of business and jobs and ultimately
wealth creation. Irish, as a lesser used language does not
represent a large market of significance in comparison
to English, German and other European languages with

greater numbers of speakers and users.

However, the ITUT group in TCD which does focus
on Irish LT has made considerable progress towards de-
veloping resources for speech processing, text-to-speech
synthesis, corpus development and text processing tools
for Irish. This research is being carried out in a way that
acknowledges and addresses the particular challenges of
providing this technology in the minority language con-
text of Irish. Along with the development of the basic
resources and tools there is parallel exploration of po-
tential applications which are already impacting in the
world of the Irish language user. This latter aspect is
important and is facilitated by the fact that the group
includes senior academics working at the cutting edge

of speech engineering, education policy, pedagogy for
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Irish, and disability. It also has strong links with other
research groups in TCD (e. g., Computational Linguis-
tics Group), as well as a tradition of collaboration with
other speech and language groups in Ireland and abroad.
While events exist for the research centres mentioned
above along with some university events there is no con-

ference or community event dedicated to Irish LT.

4.5.2 Education

There is currently only one undergraduate degree in
computational linguistics available at an Irish univer-
sity. The B.A. (Mod.) in Computer Science and Lan-
guage in Trinity College Dublin combines studies in
computer science, linguistics and a language. This de-
gree course can take up to 25 students per year, up to
five of whom can study Irish. TCD also has a post-
graduate M.Phil in Speech and Language Processing.
This taught masters course offers graduates from vari-
ous backgrounds (such as engineering, computing, and
linguistics) an opportunity to acquire skills necessary to
undertake the kind of technology-oriented research that
is required for Irish LT development.

While these taught programmes at TCD offer a founda-
tion in the technical skills, they are taken by a very few
Irish speakers. Consequently, there is a very small pool
of appropriately skilled graduates entering the work-
force through the Irish education system. Research in
Irish LT has been hampered by the difficulty in finding
suitably skilled researchers who have a high level of com-
petence in Irish, linguistics, and engineering or compu-
tational techniques. However the few such graduates
that have emerged from these courses with a high level
of skills in Irish have been a vital resource in the projects
carried out so far. The challenge in the sphere of educa-
tion will be to find ways of ensuring that students with
a high level of competence and interest in Irish are at-
tracted into these courses with native speakers of the lan-

guage being a particularly important resource.

4.6 AVAILABILITY OF TOOLS
AND RESOURCES

Figure 7 provides a rating for language technology sup-
port for the Irish language. This rating of existing tools
and resources was generated by leading experts in the
field who provided estimates based on a scale from 0
(very low) to 6 (very high) using seven criteria.

The key results for Irish language technology can be

summed up as follows:

= There are relatively few tools and resources available
for Irish, although some areas are more advanced

than others.

= There has been relative little and only sporadic State
support to date for the research and development
needed for Irish language technology development,

despite robust levels of funding for LT generally.

= In the text processing area there has been some
progress, such as development of morphological and
grammatical analysers, spellcheckers as well as re-

sources such corpora and lexica.

= In recent years there has been considerable progress
towards the provision of speech synthesis and speech

resources.

» Itisimportant that the speech and language develop-
ments address the challenges that are specific to Irish

and the Irish language context.

= It is also important in the case of Irish that the user
applications which are developed are those which
will have maximum impact on the Irish language
community, a community with a relatively small
base of native speakers, a large base of learners, and a

substantial speaker/learner base outside the country.
= Consolidation and sustainability are crucial chal-
lenges for future development.

= The provision of LT technology depends on the

prior development of resources and tools for the lan-
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guage. For this, substantial investment in empirical

and theoretical research is required.

= A skilled workforce is a major challenge. There is
a need to ensure that competent Irish speakers are

attracted into the foundation courses that are avail-

able.

The results show that there is limited technological sup-
port for Irish and that the basic linguistic resources
to support the development of core technologies are
largely absent. It is clear that when investments in such
tools and resources are made that quality tools and re-

sources can be created.

4.7 CROSS-LANGUAGE
COMPARISON

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

point scale:

1. Excellent support
Good support
Moderate support

Fragmentary support

RSN

Weak or no support

Language Technology support was measured according
to the following criteria:

Speech Processing: Quality of existing speech recog-
nition technologies, quality of existing speech synthesis

technologies, coverage of domains, number and size of

existing speech corpora, amount and variety of available

speech-based applications.

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

MT applications.

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

mars.

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

age of existing lexical resources and grammars.

Figures 8 to 11 show that in each cross-language com-
parison of application areas, Irish falls into category 4:
Fragmentary Support or category 5: Weak or no sup-
port. Overall, this presents a picture of Irish as not being
very well equipped with language technologies or lan-

guage resources.

In Figure 8, Speech processing for Irish is shown as hav-
ing “fragmentary support”. However, there are some
green shoots. Important advances have been made in
recent years towards the provision of speech processing
technologies and resources. With consolidation and ex-
pansion this area could well yield major dividends in
technologies and applications. Speech applications are
particularly crucial supports for Irish as a minority lan-
guage in modern Ireland: by extending the use of the
spoken language, by supporting the learning of Irish,
by opening Irish to those for whom access is difficult
(e.g., those with visual and vocal disabilities, those liv-
ing abroad or in communities where there is little access
to native speakers), and even by virtue of the fact that

they may provide “virtual” speakers even of endangered

72



—_— N R W O

[\

0 0 0 0 0 0
3 3 3 2 1 2
4 3 3 4 4 4
2 0 0 2 2 1
0 1 1 1 1 1
3 1 1 1 1 1

3
1
2
4
1

W W W N
(ST R N \° IR CS RO}
DWW W W

3
1
2
3
2

DD W W
DLW W W W

7: State of language technology support for Irish

dialects, they could and should play a role in the main-

tenance and preservation of the language.

In Figure 9, Machine Translation for Irish is shown as
having “weak or no support”. While machine transla-
tion (MT) has good or moderate support for other Eu-
ropean languages, the transfer of technology to Irish is
hampered by the lack of language specific resources for
Irish. In the case of both statistical MT systems (e. g.,
Moses) and rule-based MT sytems (e. g., Apertium) ap-
plications for Irish cannot be developed without the
availability of language specific resources for source and
target languages, such as parallel corpora and bilingual
lexicons, as well as further linguistic research into Irish
syntax and semantics. The necessary building blocks
must be put in place in order to enable the technolog-

ical development.

In Figure 10, Text analysis for Irish is shown as having
“weak or no support”. While there is good support for
morphological analysis, syntactic and semantic analysis
is at a much earlier stage of development. In the area
of syntax, basic linguistic research on the linguistic phe-
nomena of Irish syntax is required. There is also much
work to be done in the area of semantics, such as seman-
tic roles and valencies for verbs and semantic classes for
nouns. While there is ongoing research in all of these
areas it is somewhat fragmented, therefore the estab-
lishment of Irish Network in Formal Linguistics (http:
//linguisticsnet.wordpress.com/) is a welcome develop-
ment, particularly as one of its stated aims is “to encour-

age and develop research on the linguistics of Irish”.

In Figure 11, Speech and text resources for Irish in com-
parison to other European languages is shown as having

“weak or no support”. Speech corpora (phonetically bal-
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anced high quality recordings required for speech syn-
thesis), and other resources required for speech technol-
ogy are being developed as part of the ABAIR synthe-
sis project. These include intonation models, letter-to-
sound rules, pronunciation lexica etc, and particular at-
tention is being given to the need to cater for the various
dialects. In the area of text processing, there is a 30 mil-
lion word corpus of written text (NCI) which is part-
of-speech tagged. While parallel corpora (Irish, En-
glish) exist ([29], http://www.focal.ic/ParaDocs.aspx)
the domains are mostly limited to EU parliamentary
debates, Irish legislation and other web texts. In order
to support the development of MT and other applica-
tions these parallel corpora need to be extended to in-
clude more topics and genres. In addition to written
texts there is a need for a comprehensive corpus of spo-
ken Irish to enable linguistic research, and the devel-
opment of CALL applications and speech recognition.
The GaLa project (http://www.tcd.ie/slscs/itut) has re-
cently initiated work on a diachronic corpus of spoken

Irish.

However, the clustering across languages shows that
Irish is not alone in lagging behind in the provision of
these technologies and resources. Many other European
languages are facing similar difficulties. Key differenti-
ating factors, though, are that most of these other lan-
guages have much higher numbers of speakers; they are
not competing on the ground with a much better re-
sourced language like English; and they are not minority
languages in the regions where they are spoken. Further-
more, most of the other languages do not have to con-
tend with the specific challenges both linguistic and so-
ciolinguistic in nature, that pertain in the case of Irish. It
is also clear that the development of LT for Irish cannot
be left to market forces and the Irish government must

take a proactive role in promoting LT development.

Looking at the tables in this light we can see that with-

out making some drastic changes Irish is very much at

risk of being left behind other languages as Language
Technology advances are made. This is a serious situ-
ation for Ireland both politically and socially. Fortu-
nately, Ireland still has a strong indigenous language ser-
vices industry and is home to several world class speech
and language technology research centres. In principle,
Irish could rapidly take a massive step forward into the
information age, and stands to gain particularly from
the technology, in a myriad of ways that would not be
immediately obvious to speakers of major languages. In-
deed language technology is likely to play an impor-
tant role in the maintenance and preservation of the
language, and in the strengthening of the Irish speak-
ing community. Although the main benefits in the
first instance will be social and cultural, the develop-
ment of this technology will also bring economic ben-
efits through employment, R&D and a path to market.
The increased enablement for Irish language speakers
has the potential to make Ireland a leading light in LT
development for under-resourced languages which face
many of the same challenges and roadblocks. A con-
certed national approach encompassing research, indus-
try and language policy will be needed to realise this

goal.

4.8 CONCLUSIONS

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

The results of this white paper series show that there
is a dramatic difference in language technology sup-

port between the various European languages. While
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there are good quality software and resources available
for some languages and application areas, others, usu-
ally less widely spoken languages, have substantial gaps.
Many languages lack basic technologies for text analy-
sis and the essential resources. Others have basic tools
and resources but the implementation of for example se-
mantic methods is still far away. Therefore a large-scale
effortis needed to attain the ambitious goal of providing
high-quality language technology support for all Euro-
pean languages, for example through high quality ma-

chine translation.

The EUROMAP Language Technologies [30] project
in 2003, investigated the state-of-the-art of LT research
and take-up in Europe, as well as the background for
the present situation in each country. The report con-
cludes that a visible presence for European LT activities
should be established for Europe, as no other advanced
economic area enjoys such cultural and linguistic diver-
sity. The goal should be to have a set of robust, sta-
ble, multilingual LT modules, capable of being embed-
ded into emerging ICT application environments. The
study also highlights some of the strengths in Ireland’s
LT R&D provision for Irish. Based on the metrics used,
Ireland falls in a group of “promising” countries with re-
spect to LT R&D but needs considerable investment if

it is to attain the standards to which we should aspire.

The issue of technology transfer, as identified by EU-
ROMAP is a key factor in securing a place for the Irish
language in the modern information society. Various so-
cial, educational and political factors in Ireland have cre-
ated a strong demand for ICT in Irish due to the grow-
ing centrality of digital technology in all aspects of mod-
ern society. However, as may be clear from the forego-
ing, the transfer of technology to a new language is not
necessarily a simple matter, and will only happen if there
is serious empirical research geared towards developing
the underpinning resources. The development of speech

and language technology needs to be sensitive to the real

needs of the language communities involved, and priori-
tise those aspects that are likely to have the maximum

positive impact.

Ireland to date has chosen to focus its resources on build-
ing a powerful IT service industry rather than on de-
veloping a national language research base. As a result
it hosts a significant concentration of language localisa-
tion expertise and research which has fuelled a strong
industry around LT in the translation and localisation
fields. However, they are largely focused towards sup-
porting industrial goals. Hence, the state of the art lan-
guage technologies developed in Ireland are slow in be-
ing applied to national interests and the Irish language

itself.

The current situation where there is a clear and grow-
ing demand for technologies which both support and
enable the Irish language represents a unique opportu-
nity for LT research and development in Ireland. Na-
tional and European initiatives and directives are creat-
ing a growing demand for translation and localisation
of information, documents and services into Irish. At
the same time the demand for confident and compe-
tent speakers, translators and linguists in Irish is grow-
ing. This has created a demand, and an opportunity,
for the creation of state-of-the-art core LT resources for
Irish, as well as the need to bridge the gap between re-
search and the public at large by providing new and in-
novative applications which can support students of the
language and those eager to partake in the information
society through Irish. Bearing in mind the complexity
of affecting technology transfer it will be important to
leverage existing LTs, developed for other languages, to
suit Irish. This combined with improved LT technol-
ogy transfer to market will ensure a place for the Irish

language in the information society.

Our findings show that the only course of action is to
make a substantial effort to create LT resources for Irish,

and use them to drive forward research, innovation and
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development. The need for large-scale resource devel-
opment and the complexity of language technology sys-
tems makes it vital to develop a new infrastructure and
a more coherent research organisation to spur greater
sharing and cooperation. There is also a need to pro-
mote awareness among the general public of the LT ap-
plications as they are being developed.

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

Funding for Irish LT tends to fall “between two stools”
Funding bodies for science and technology do not have
a particular remit for Irish, and Irish language bodies do
not have a particular remit for research funding. Where
funding has been obtained for Irish LT, it has tended
to be from Irish language bodies whose remit does not
normally extend to supporting research and therefore
the funding is limited and tends to be short-term. As
a consequence researchers spend an inordinate amount
of their time trying to secure continuity of funding.
Though much has been achieved through such short
term research projects, it is not a sustainable way to fund
the kind of continuous research that is needed to pro-
vide high quality technological resources for the lan-
guage.

Short term funding is particularly problematic consid-
ering lack of suitably trained researchers with skills in
Irish/linguistics as well as in the technical skills. Such

expertise cannot be bought in. There is a considerable

investment of time involved in training in a researcher
for a project, which is wasted if these researchers are lost

because of lack of continued funding.

In the sphere of education, the challenge will be to find
ways of ensuring that students with a high level of com-
petence and interest in Irish are attracted into graduate
and undergraduate courses which support LT. Native
speakers of the language are a particularly important re-
source. Although Irish Studies in the universities tend
to attract many students, the focus in these departments
have tended to be more on literature, and often on his-
torical and cultural aspects of the language. Affirmative
action will be required to attract students also into em-
pirical linguistic studies, linked to speech and language

processing for Irish.

We can therefore conclude that there is an urgent need
for a large, coordinated initiative focused on overcom-
ing the differences in language technology readiness for

European languages as a whole.

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 cul-
tural diversity. The technology will help tear down ex-
isting barriers and build bridges between Europe’s lan-
guages. This requires all stakeholders — in politics, re-
search, business, and society — to unite their efforts for
the future. A large coordinated effort focused on lan-
guage technologies would help safeguard the future of
the Irish language, together with other languages, and
establish a genuine multilingual agenda for Europe and
the world as a whole [31].
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Excellent Good Moderate Fragmentary Weak/no
support support support support support

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

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

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

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

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

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

META-NET is a Network of Excellence partially
funded by the European Commission [34]. The net-
work currently consists of 54 research centres in 33 Eu-
ropean countries. META-NET forges META, the Mul-
tilingual Europe Technology Alliance, a growing com-
munity of language technology professionals and or-
ganisations in Europe. META-NET fosters the techno-
logical foundations for a truly multilingual European in-

formation society that:

» makes communication and cooperation possible
across languages;

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

= builds upon and advances functionalities of net-

worked information technology.

The network supports a Europe that unites as a sin-
gle digital market and information space. It stimulates
and promotes multilingual technologies for all Euro-
pean languages. These technologies support automatic
translation, content production, information process-
ing and knowledge management for a wide variety of
subject domains and applications. They also enable in-
tuitive language-based interfaces to technology rang-
ing from household 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 technol-
ogy fields. This activity secks to leverage advances in
other fields and to capitalise on innovative research that
can benefit language technology. In particular, the ac-
tion line focuses on conducting leading-edge research in
machine translation, collecting data, preparing data sets
and organising language resources for evaluation pur-
poses; compiling inventories of tools and methods; and
organising workshops and training events for members
of the community.

office@meta-net.eu — http://www.meta-net.cu
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Rinne timpeall 100 saineolai um theicneolaiocht teanga - ionadaithe 6 na tiortha agus teangacha atd i META-NET
- plé ar phriomhthorthai agus teachtaireachtai Shraith P&ipéar Ban agus thug siad chun criche iad ag cruinnit
i mBeirlin, an Ghearmdin, an 21/22 Deireadh Fémhair 2011. — 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 Irish language. It is part of a series that
analyses the available language resources and tech-
nologies 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 co-
operate with stakeholders from economy, government
agencies, research organisations, non-governmental or-
ganisations, language communities and European uni-
versities. META-NET's vision is high-quality language

technology for all European languages.

| gcumarsdid laethdil, bionn baic theanga le sdrd
ag saordnaigh, comhphdirtithe gné agus polaiteoiri
na hEorpa. Té& sé de chumas ag teicneolaiocht
teanga na baic seo a shdri agus comhéadain
nudlaiocha a chur ar féil do theicneolaiochtai agus
faisnéis. Cuirtear i lathair sa phdipéar bén seo
staid thacaiocht na teicneolaiochta teanga don
Ghaeilge. Té sé mar chuid de shraith a dhéanann
anailis ar na hacmhainni agus teicneolaiochtai
teanga atd ar féil don 30 teanga Eorpacha.
Rinne META-NET, Gréasén Sdrmhaitheasa arna
mhaoinit ag Coimisitn na hEorpa, an anailis.
Ta 54 ionad taighde i 33 tir i META-NET, a
chomhoibrionn le geallsealbhéiri 6n ngeilleagar,
ghniomhaireachtai rialtais, 4 eagraiochtai taighde,
6 eagraiochtai neamhrialtasacha, 6 phobail teanga
agus 6 ollscoileanna Eorpacha. Is é atd mar fhis ag
META-NET teicneolaiocht teanga d’ardchaighdedn

a bheith ar féil do theangacha ar fad na hEorpa.

“As Minister of State, it is a source of joy and pride for me to see this paper on Irish and language technologies.

It confronts us with a significant challenge in the emphasis which it places on language technology that is cheap,

available and that is integrated with larger software environments. Sites such as logainm.ie and focal.ie show

how important this question is, i. e., that Irish and other languages would be in the heart of the technology market

place. Innovation depends on diversity, on difference and on communication - it appears to me therefore that

languages are of critical importance in this area. This is why it is worthwhile to read this paper carefully and reflect

on its contents.” — Dinny McGinley T.D. (Minister of State for the Gaeltacht)

www.meta-net.eu
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