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Background

* Language technologies in Latvia have a long m
history, starting at the end of the 50s

e Overview of HLT in Latvia from 1984 has
been presented at several Baltic language
technology events:

* “Language and Technology in Europe 2000”
in 1994 m

* First Baltic conference on Human Language Q"\e:
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Language resources and tools for European
languages
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European Parliament resolution of 11 September 2018
on language equality in the digital age

Voting (11 Sept. 2018): 592 yes — 45 no et <
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European Parliament resolution of 11 September 2018 on 1 equality in the
digital age (2018/2028(INI))

Procedure : 2018/2028(INI)

Document selected : FREPEEFIE] The European Parliament,

Texts tabled : Debates : Votes : ~having regard to Articles 2 and 3(3) of the Treaty on the Functioning of the European
A8-0228/2018 PV 10/09/2018 - 27 P PV 11/09/2018 - 6.15 Union (TFEU),
CRE 10/09/2018 - 27 Explanations of votes — having regard to Articles 21(1) and 22 of the Charter of Fundamental Rights of the

European Union,

— having regard to the 2003 UNESCO Convention for the Safeguarding of the Intangible

Texts ado pte d Cultural Heritage,
— having regard to Directive 2003/98/EC of the European Parliament and of the Council of
Tuesd ay, 11 Sep tember 2018 - Strasbou rg 17 November 2003 on the re-use of public sector information?,

— having regard to Directive 2013/37/EU of the European Parliament and of the Council of

Language equality in the digital age 26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information?,

— having regard to Decision (EU) 2015/2240 of the European Parliament and of the Council
of 25 November 2015 establishing a programme on interoperability solutions and

) European Parliament resolution of 11 September 2018 on language equality in the digital age ( ) common frameworks for European public administrations, businesses and citizens (ISA2
programme) as a means for modernising the public sector®,

X — having regard to the Council resolution of 21 November 2008 on a European strategy for
The European Parliament, multilingualism (2008/C 320/01)*,

— having regard to the Council decision of 3 December 2013 establishing the specific
programme implementing Horizon 2020 — the Framework Programme for Research and

— having regard to Articles 2 and 3(3) of the Treaty on the Functioning of the European Union (TFEU),

having regard to Articles 21(1) and 22 of the Charter of Fundamental Rights of the European Union,

— having regard to the 2003 UNESCO Convention for the Safeguarding of the Intangible Cultural Heritage, -
0J L 345,31.12.2003, p. 90.
0J L 175,27.6.2013, p. 1.
0J L 318,4.12.2015, p. L.
0J C 320, 16.12.2008, p. 1.

having regard to Directive 2003/98/EC of the European Parliament and of the Council of 17 November 2003 on the re-use of public sector information

s e

— having regard to Directive 2013/37/EU of the European Parliament and of the Council of 26 June 2013 amending Directive 2003/98/EC on the re-use of public sector information

having regard to Decision (EU) 2015/2240 of the European Parliament and of the Council of 25 November 2015 establishing a programme on interoperability solutions and common frameworks
a means for modernising the public sector

— having regard to the Council resolution of 21 November 2008 on a European strategy for multilingualism (2008/C 320/01)

https://www.europarl.europa.eu/doceo/document/TA-8-2018-0332 EN.html
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Developing an agenda and a roz

for achieving full digital language®

equality N Europe by 2030 | ;‘ /

== ELE

The European Language Equality (ELE) project develops a strategic research, innovation and
Implementation agenda as well as a roadmap for achieving full digital language equality in
Europe by 2030.

European Language Equality (european-language-equality.eu)
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Report on Greek

Report on Hungarian

Report on Icelandic

Report on Irish

Report on Italian

Report on Latvian

Report on Lithuanian

Report on Luxembourgish
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National
programs
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National programmes and initiatives



LANGUAGE TECHNOLOGIES
INICT

research

Value Through Knowledge
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Actual policy planning documents

e State Language Policy Guidelines for 2021-2027 lists several activities
related to the creation and further development of Latvian language
resources and tools. Since 2022 the guidelines are being implemented
through the three-year State Research Programme “Letonica — Fostering a
Latvian and European Society”.

* Digital Transformation Guidelines for 2021-2027 include actions to enable
Latvian citizens to access European Digital Space in their native language
and to support development of the most important language resources for
sustainable and wide use in digital services.

 Report on National Al strategy on Developing Artificial Intelligence
Solutions lists several directions of action related to the development of Al-
based language technologies, such as machine translation, speech
technologies, inclusive technologies and terminology databases.



Language technologies in the
Recovery and sustainability plan

* Development and implementation of high-level skills in three areas:
language technology (5M EUR), quantum computing, and HPC

* Establishment of Excellence Centre for Language Technology to prepare
curriculum for LT teaching, to advance language resources and create
platforms and tools for studying and experimentation, and to conduct
research involving young researchers

* The main research activities:
* development of language resources for speech and text processing,
* advancement of large pre-trained language models,
* advancement of state-of-the-art speech technologies and machine translation,

* development of software platforms and a shared technical infrastructure for
education and research.



National initiatives and projects



Competence Centre Programmes

* In 2011, major IT companies and research institutions have established the IT
Competence Centre (ITCC) to create innovative language technology solutions

* More than 10 projects have been supported through the ITCC programme:

Creation of the first orthographically and phonetically transcribed Latvian speech corpus,
followed by several projects on speech recognition

Several projects addressed machine translation
Others were devoted to intelligent human-computer interaction
As well as semantic parsing for media monitoring

EgERAF ()

EIROPAS REGIONALAS

ATTISTIBAS FONDS KOMPETENCES

CENTRS
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Industry-Driven Research Programme

Five large-scale research and development projects have been supported through an
industry-driven research programme (European Regional Development Fund):

* development of language resources and tools for natural language understanding and generation

* development of neural network solutions for less resourced languages, multilingual affective human-
computer interaction

* application of speech technologies for multilingual meeting management, and the transcription of
medical speech

* development of Latvian speech recognition and synthesis for medical applications

NATIONAL
DEVELOPMENT ‘
PLAN 2020 F‘

INVESTING IN YOUR FUTURE

EUROPEAN UNION

European Regional
Development Fund




Latvian Council of Science

 State Research Programme, project Digital Resources for Humanities (2020-2022)
has developed integrated language resources and tools for Digital Humanities

» State Research Programme, project Research on Modern Latvian Language and
Development of Language Technology (2022-2024) aims to advance research on
the grammatical, lexical-semantic, phonetic and phonological systems of modern
Latvian and the Latvian sign language, using data-driven methods

* Since 2018, several projects have been also supported by the Latvian Council of
Science, including:
* the development of Latvian Learner Corpus
» creation of a pilot Latvian WordNet and means for neural word-sense disambiguation
* research on natural language understanding and generation for human-computer interaction



International projects and cooperation

During the last decade, the Latvian language technologies have been part of research,
innovation and deployment actions in several FP7, Horizon 2020 and CEF projects on
automated translation, speech technologies, human-centred Al, etc.
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Latvian WordNet

eka
eka sieviesu dzimtes 4. deklinacijas lietvards v LociSana

1. Celtne, ko parasti izmanto dzivo$anai, saimnieciskam, razo§anas vai
sabiedriskam vajadzibam; atseviSks objekts celtnu kompleksa.

~ Pieméri Liela sarkano kiegelu €ka, abeldarza ieskauta, elpoja siltu mieru.

v Saistitas nozimes celtne

v Tulkojumi  building, edifice
2. novecojis Kléts, vésa eka dazadu produktu uzglabasanai.
A~ Saistitas nozimes
Sinonimi
kléts; — Lauksaimniecibas celtne graudu uzglabasanai.
~ Tulkojumi

barn (4

an outlying farm building for storing grain or animal feed and housing
farm animals

[Princeton WordNet 3.0]

Avori:  LLVV, EH, TWN

Spektors, A., Auzina, |., Dargis, R., Gruzitis, N., Paikens, P., Pretkalnina, L.,

Rituma, L., Saulite, B. Tézaurs.lv: the largest open lexical database for

Latvian. Proceedings of the 10th International Conference on Language

Resources and Evaluation (LREC), 2016; https://tezaurs.lv
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Lokmane, I., Rituma, L., Stade, M., Klints, A. Latvian WordNet and Word Sense
Disambiguation: Challenges and Findings. Proceedings of the 7th International
Conference on Electronic Lexicography (eLex), 2021; https://wordnet.ailab.lv
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\2stradataji: LU Mil 256 2128 7 doc#70 »it kil cytu. Interesantuok raksteit i skaiteit, atkluojat nazynomus faktus. Nu sirds vieleju Osyuna pamatskolys navodpietniceibys ustoba dabuot Janinys atn
LR o . . . - 2 [] doc#70 busu atbraukusT, eipasi baltinavisi, sacejusi: ,Es pi jums atjuoju.“ Jai suop sirds . ka Osyuna vaira nazyndts, ka pareizais, eisti latgaliskais ituos vitys ndsal
29 [] () dock75 vede juos izSyvumus. Par ta jei lelu naudu sajeme. Pats DymSanimyraar ~ sirdstriku . Ar suneiti izguoja pasastaiguot, izskréja leli suni. Gikom jis sovu kuceiti g
30 [J () doc#75 ze atguojuse da babenis atsavadeit. A kungs Sytyma teirumena namyraar ~ sirdstriku . Naspéja puordzeivuot, ka juopamat Rusyuna.* Rusyunys luocs Antoneja:

20+ corpora, 10+ institutions, 3+ nodes SRR LLE, SEAER 8 1L B



NLP-PIPE: Latvian NLP Pipeline as a Service

Used by: Korpuss.lv, National Library of
Latvia, News agency LETA, IT students, etc.

INDEX FORM LEMMA UPOSTAG XPOSTAG FEATS HEAD DEPREL
2022. gada 6.-7. oktobrT RTga norisinas Baltijas Valodu tehnologiju konference, ko rTko LU, LU #ex1=2022. gada 6. 7. oktobrT RTga norisinas Baltijas Valodu tehnologiju konference , ko riko LU , LU MIl un
MIl un Tilde, pastastija programmkomitejas vaditaja Inguna Skadina. Tlde ' pa:;:j_"a pmgrammkoz&sza_s R lngu::fkad'r"a o NumType=Ord 2 amod
2 gada gads NOUN ncmsg1 Case=GenlGel 3 nmod
3 6.- 6.- NUM xn NumType=Car 5 amod
4 7. 7. ADJ X0 NumType=0rd 5 amod
5 oktobrt oktobris NOUN ncmsl2 Case=LoclGer 7 obl
6 Riga Riga PROPN npfsl4 Case=LoclGen 7 obl
7 norisinas norisinaties VERB vmyip_330an Evident=FhIMc 22 ccomp
8 Baltijas Baltija PROPN npfsg4 Case=GenlGel 9 nmod
1 Valodu valoda NOUN ncfpg4 Case=GenlGel 10 nmod
10 tehnologiju tehnologija NOUN ncfpg4 Case=GenlGe! 11 nmod
1 konference konference NOUN ncfsns Case=Nom|Ge 7 nsubj
12 , , PUNCT zc _ 14 punct
13 ko kas PRON pro00an Case=AcclProi 14 obj
4 14 riko rikot VERB vmnipt230an Evident=FhIMc 11 acl
/ 15 LU LU PROPN yp Abbr=Yes 14 nsubj
tokenizer x ner x morpho x parser x (® Visual CoNLL JSON 6 . : PUNCT _ |zo = 7. punct
17 LU LU PROPN yp Abbr=Yes 15 conj
18 Mil mii X y Abbr=Yes 17 iobj
19 un un CCONJ cc _ 20 cc
20 Tilde tilde NOUN ncfsns Case=Nom|Ge 18 conj
L. . 8 oo 21 s ) PUNCT zc _ 7 punct
2022. gada 6.- 7. oktobrT time RTga GPE norisinas Baltijas Valodu tehnologiju 22 pastastija pastastit VERB  vmnist330an Evident=FhiMc0 root
23 programmkomitejas programmkomiteja NOUN ncfsg4 Case=GenlGel 24 nmod
konference event , ko riko LU organization , LU MIl organization un Tilde organization |, 24 vaditza vaditaja NOUN | ncfsna Case=NomiGe 26 nmod
. o . 7 25 Inguna Inguns PROPN npmsg1 Case=GenlGel 26 nmod
pastastija programmkomitejas vaditaja Inguna Skadina person! . 26 Skadina Skadina NOUN  ncfsnd Case=NomiGe 22 nsubj
27 . . PUNCT zs _ 22 punct

http://nlp.ailab.lv



http://nlp.ailab.lv/

Latvian Treebank & Latvian UD Treebank

N R
ID: a-c59-plls3 PML Tree Query: https://lindat.mff.cuni.cz/services/pmltg/ a-tree
jsent (incl. LVTB & UDLV; UDLT) zone=lv
L L \
n role="obj" deprel="1iobj"
pred punct and m/tag~"n...d.", and tag="NOUN", '
laujam : parent parent laujam
vmnipt11pan zs [m/tag~"vm.*"]]; [tag="VERB"]]; root
[laut ]\J [.] VER]% \
obj spc _ .
sfrupam  atdzist ( ) ) sirupam atdzist .
nemsdl vmnn0i1000n Abstract Meaning Representation iobj ccomp punct
[sirups ] [atdzist ] p NOUN VERB PUNCT
[ Coreferences ]
FrameNet PropBank
L } [ ][ Named entities ]
attr f Gatavam
Gatavam Universal Dependencies } amod
afmsdnp L AD]J

Gruazitis, N., Pretkalnina, L., Saulite, B., Rituma, L., NeSpore-Bérzkalne, G., Znotins, A., Paikens, P. Creation of a balanced state-
of-the-art multilayer corpus for NLU. Proceedings of the 11th LREC Conference, 2018



http://www.lrec-conf.org/proceedings/lrec2018/pdf/935.pdf
https://lindat.mff.cuni.cz/services/pmltq/

Latvian FrameNet

Semantiskie freimi Leksiskas vienibas

palidzet.VERB (Assistance)

Visi leksiskas vienibas lietojuma piemeéri: 83

Freima elementi, to biezums un gramatiska realizacija:

Realizacija |
iobj NOUN (23)
iobj PRON (17)
iobj PROPN (2)
iobj NUM (1)
iobj VERB (1)
ccomp VERB (1)

obl NOUN (3)
iobj NOUN (1)

ccomp VERB (53)
iobj VERB (1)

acl VERB (1)

dep VERB (1)

nsubj NOUN (21)
nsubj PRON (33)
nsubj PROPN (5)
nsubj X (2)

obj NOUN (1)
nsubj:pass PRON (1)
nsubj VERB (1)

|obl PRON (1) |

|Freima elementi”Pieméri”

Benefited part 45

Focal entity]

[B=%

Goal 56

64

[Time

[

Korpusa pieméri

Latvian

Atsauces FrameNet

[a-p1039-p3s5] Varbiit tas ir vairak aréji - vainadzini , svecites ,
bet noteikti [N ari ieks&ji labak .

[a-p159-p33s2] Kad YIiE atgriezas uz dzivi Seit , daudz ziedoja
dazadiem projektiem - lapija jumtus , [FAN[BY4R];

datorus un gramatas .

[a-p1604-p2s2] Gimenes , [NER ZXNMYAS) , tika izvélatas

sadarbojoties ar Socialo lietu parvaldi un Izghtibas parvaldi .

[a-p2379-p9s2] Vina informéja , ka Latvija patlaban ir recepsu

medikaments « Champix » , [EF efektigi [ZYN[Y4 atmest

kaitigo ieradumu .

[a-p3129-p19s1] [ZXNPYA[S] savam [[EEAN1 milako

gramatu par dzivniekiem .

[a-p3344-p6s5] Bet mana uztveré apkalpojo3a sféra
tradajosajiemfid APALIDZ{cilvékiem}
[a-p3315-p3s12] Ar masu mums ir labas attiecibas , vinai ir divas

lielas meitas , [ RANYZYY] viena Bigy .

[a-p2098-p7s2] Valdosa Afrikanu Nacionala Kongresa vélésanu
manifesta Zuma solija darit vairak , lai [FYNRYA=41Y YT .

[a-p14546-p4s1] Paredzéts , ka PALIDZES , kas

sirgst ar Alcheimera slimibu un citam vecuma planpratibas formam .

[a-p1297-p4s10] YAPYZAE B8 | ka vienmér

pratis ievérot mérenibu , art €5ana .

http://framenet.korpuss.lv

570 BFN frames
2900 lexical units (5.1 per frame)
25897 annotation sets (8.9 per LU)

Assistance

Definition:

A benefits a FSngiio sy by enabling the
culmination of a €171 that the RSl MLA] has.
A that is involved in reaching the £

may stand in for it.

FEs:

Core:

Benefited_partyfdis receives a

benefit from the action of the

Helper}

This FE identifies a |
involved in achieving the ©:1l,

Goal [Goal]| The desirable state of affairs that the
SISt sy is involved in and
which is enabled by the [FEE].

The SBIEI performs some action

that benefits the [EISNSIISIM L8]

Frame-frame Relations:

Inherits from: Intentionally_act
Is Inherited by: Supporting

Gruzitis, N., NeSpore-Bérzkalne, G., Saulite, B. Creation of Latvian FrameNet based on Universal Dependencies. Proceedings of the International FrameNet Workshop, 2018



http://lrec-conf.org/workshops/lrec2018/W5/pdf/9_W5.pdf
http://framenet.korpuss.lv/

European Language
Resource Coordination /
Connecting Europe Facility ..9‘\.

ELRC-SHARE

Filter by: 45 Language Resources (Page 1 of 3)

¥ Language « Previous | Next » Order by: | Resource Name A-Z V]

= Latvian (45)

# English (45)

) Y Anonymised ParaCrawl release 7 Latvian-English 30> 1
# Bulgarian (16)
@ French (16) English | Latvian CcC0-1.0
# Modern Greek (1453-) (16)
more | Bilingual corpus from the European Vaccination Portal (LV-EN) 8> 8
v Multilinguality Type English | Latvian CC-BY-4.0
= Parallel (45)
¥ Resource Type
' Bilingual corpus from the Publications Office of the EU on the medical domain (EN-LV) s ®»7
b Media Type English | Latvian CC-BY-4.0
b Licence
¥ Conditions of Use U Bilingual corpus from the Publications Office of the EU on the medical domain v.2 (EN-LV) $40>6
e e English | Latvian CC-BY-4.0

-

Data Format

J Bilingual corpus made out of PDF documents from the European Medicines Agency, (EMEA),

¥ Domain
https://iwww.ema.europa.eu, (February 2020) (EN-LV). $6 6
¥ Appropriateness For DSI English | Latvian CC-BY.4.0
¥ Funding Project
! Corpus of State-related content from the Latvian Web $ 17 » 118

English | Latvian
Resource Type: CC-BY-SA-4.0

Corpus: i
https://elrc-share.eu/repository/search/?q=&selected facets=languageNameFilter exact%3Alatvian&selected facets=multilingualityTypeFilter exact%3AParallel



https://elrc-share.eu/repository/search/?q=&selected_facets=languageNameFilter_exact%3ALatvian&selected_facets=multilingualityTypeFilter_exact%3AParallel

ParlaMint: UD-annotated comparable corpora

v Q £ ParlaMint-LV 2.1 (Latvian parliament)

Query NOUN, iobj, VERB, palidz&t 618 (75.61 per million) €

Page |1 of 31 \:GO | Next | Last

2016-06-16,Zarinslvars
2019-12-19,StepanenkoJiilija
2016-12-15,SicsMartind
2016-12-15,KirsisVilnis
2017-02-09,Bitelnga
2020-10-15,DombrovskisVjaceslavs
2020-10-15,DombrovskisVjaceslavs
2020-10-15,Reizniece-0OzolaDana
2020-10-15,LiepinalLiene
2020-10-15,StepanenkoJiilija
2020-10-15,DombravaJanis
2020-09-10,Zarinslvars
2020-09-10,GobzemsAldis

2019-01-31,Loémele-LunovaRegina

2019-01-31,Zarinslvars
2019-01-31,Zarinslvars
2020-10-29,StepanenkoJiilija
2020-10-28,KarinsArtursKrisjanis
2020-10-28,KarinsArtursKrisjanis
2020-10-28,KarinsArtursKrisjanis

Erjavec, T., Ogrodniczuk, M., ..., Dargis, R., ..., KrilaviCius, T., et al. ParlaMint: Comparable Corpora of European Parliamentary Data.

tirgu , un tiesi més palidz&jam ar savu

, kas atrisinas So problému un palidzés tiem

meérkis ir palidzét ari tiem otras vai tresas grupas

81 riska kapitalista kompetence un spé&ja palidzet
par kopigu eksportu , lai palidzétu Latvijas

to PVN samazinata likme ka instruments var palidzéet
uzskatija , ka tas var palidzet auglu un darzenu
nodokli , més faktiski palidzam mazak turigajiem

, ka §1s izmainas ir |oti batiskas , lai veselai

saprast , vai tieSam $Sis samazinatais PVN palidzés
stimul&josie pasakumi , ka més varam palidzét

no medijiem dzirdéjusi ... ka no sakuma palidz&jam [PER:
bet izlietota ! - tada veida , lai tas palidzétu visai

, ka tas var&tu ar7 ridit raksturu un palidzétu
tribines esmu apsolijis , es palidzésu ekonomikas
jautajumi ir konkréti , lai palidzétu ekonomikas

loti jasteidzas sodit cilvékus , bet palidzét Siem

, kuri ar savu pieméru un argumentaciju ari palidz
ka valdibas ekonomiskais stimuls var palidzet miasu
bistama , ka to vispar varétu arstét un ka palidzét

kompetenci . Tas pats ir ar gazes tirgu , par kuru mums bus

, kas ir savakusi Sos parakstus ... vairak neka 50

, kuri var piestradat atbilstosi saglabatajam

nonakt globalaja tirgd . Primari svarigas ir §1s
atrast noieta tirgus savai produkcijai Kanada .

, ta vairs nav nekada svéta govs ... ko nekada veida

cilvékiem
invalidiem
produktam
uznéméjiem
nozarém
nozarei
iedzivotajiem
virknei
uznémeéjiem
sabiedribai
Lukasenko
sabiedribai
virietim
ministram
ministram
cilvékiem
sabiedribai
ekonomikai
pacientiem

palielinat apgrozijumu , samazinat &nu ekonomiku

. Tas Latvija ir aktuali , jo , ka més zinam , mums ir
uznéméju palidzétu iznakt ara no pelékas zonas .

. Tas bija galvenais jautajums ; més nerunajam

parbiivét eso$as automasinas par videi

1, lai vins varétu izrékinaties ar savu opoziciju .

un Latvijas konkuré&tspéjai ... Latvijas sp€jai

klat vel viriskigakam , - mazlietin paciesties .

, ja vins velésies tikt gala ar o aféru . Aritad , ja
saprast , kas tad vipam butu japajauta saviem

... hu, nevajag steigties . Nu tada ir logika . Es
izvairities no slimibas izplatibas un faktiski

bt izturigai $ajos griitajos apstaklos . Més

... valdiba més pienémam lémumu - un paldies , ka jus ,

Proceedings of the CLARIN Annual Conference, 2021

https://www.clarin.eu/content/parlamint-towards-comparable-parliamentary-corpora

ParlaMint

CQL query:

[pos="NOUN"

& dep="iobj"

& dep_head_pos="VERB"

& dep_head_lemma=
"palidzéet"]

CLARIN.SI ,@

-

NoSketchy Engine


https://office.clarin.eu/v/CE-2021-1923-CLARIN2021_ConferenceProceedings.pdf
https://www.clarin.eu/content/parlamint-towards-comparable-parliamentary-corpora

Latvian speech corpus

The first Latvian speech corpus (2013) is designed specifically for speech recognition
purposes. Contains an orthographically (100h) and phonetically (4h) annotated data.

- 16-25:12.0%
' (12:01:36.513)

51-75:25.6%
(25:34:24.634)

Men: 53.8%
(53:49:13.904)

" 26-50: 62.4%
(62:25:25.034)

Data distribution with respect to the age of speakers

Prepared
38:30:50
39%

Spontaneous
61:30:45
61%

SPeakers

Women: 46.2%
(46:12:12.277)

Duration of segmented recordings (hh:mm)

Total dur of recordings Word- and segment

Dial. 76:41 74:13
Monol. 12:51 9:05
Total  89:32 83:19

Data‘(distribution with respect to the gender of



Machine Translation



Latvian in WMT 2017/

English-Latvian results Usfd-consensus-
* In 2017, Latvian was - qt21
. . inas ilde-nc-nmt-
InC|Uded IN the WMT ] online-B tilde-nc-nmt-smt
limsi-factored-norm —r—
shared task on news 50 usfd-consensus-| Gy —O=
translation s e —em
i ¢ 240 ) A KIT tilde-nc-smt
* Tilde’s NMT systems 5 | o~
online-A Y- din-nmt.T21-System-
were the best-ranked 2 30 | \CHNMT]yedin-nmeT21 Systerm
tems that year Z C3MAT Jhu-pbmt ] ypm-NmT
SYyS
Y g 20 -~
* Tilde’s systems were also = PIATK
10

best-ranked for Estonian
in 2018 and Lithuanian in 0
2019 0 5 10 15 20 25

BLEU (with a 95% confidence interval from bootstrap resampling)



EU Council Presidency Translator R

uuuuuu LY 5 N \
.

* Tilde’s EU Council Presidency Translator has served officials, translators,
delegates, and visitors of 8 EU Council Presidencies since 2015.

100%
90%
80%
70%
60%
50%

40%

(in a month)

30%

Translated word proportion

20%

10%

0%

~ e 8] A O - (] — o on <t v O ~ [els] (@)} (= e | — o < vy \O —~ o« O O — (@l — ol o0 <t wy o O~ o0
5533355323355 3233|5582383|53223z3|558832%5 3|53
EE (2017) BG (2018) AT (2018) RO (2019) FI (2019) HR (2020) DE
(2020)

® EN-ET ®mEN-BG ®EN-DE = EN-RO ®mEN-FI ®mFI[-SV ®mEN-HR ®mDE-ES ®mDE-FR = DE-IT
“ET-EN ®BG-EN ®EDE-EN  RO-EN ®mFI-EN mSV-FI ©“HR-EN © ES-DE ®FR-DE = IT-DE



What are the recent and current research
topics of NMT for Latvian?

Some examples are:

* Terminology integration in NMT (Bergmanis and Pinnis,
20213, 2021b)

* Analysis of biases in NMT systems (Stafanovics et al., 2020)
* Robustness of NMT systems (Bergmanis et al., 2020)
* Speech translation (Alves et al., 2020)



Speech processing



lzmégini Tildes runas tennologijas

Today speech recognition technologies can recognize about 80% of spoken text, if the quality of
the audio recording is good enough, and could reach 94% accuracy in specialized applications.



RUTA:MED - automatic transcription of medical records

A prototype developed by
IMCS at University of Latvia

] doc | ¢>json ‘

[*Saglabét @5s | []Pabeigt H B | 1 |U/|x|x EE‘

in cooperation with Riga East

MR prostatai ar k/v. University Hospital

Prostata 3,9 x 3,3 x 3,8 cm. Tilpums 26,15 cm3.

PSA limenis nav zinams. Being tested already by several
Stavoklis péc TUR-P operacijas ar tipisku defektu. hospita Is and clinics

Dziedzera parejas dala redzami labdabigas hiperplazijas mezgli.
Audus ar difuzijas ierobeZojumu dotaja izmekléjuma nesaskatu.

Séklas puslisi simetriski, bez strukturalam izmainam.
Znotins, A., Dargis, R., Gruzitis, N.,
Barzdins, G., Gosko, D. RUTA:MED — Dual
Workflow Medical Speech Transcription
Sledziens Pipeline and Editor. In Proceedings of the
Labdabiga prostatas hiperplazija. 27th NLDB Conference, 2022

Urinpuslis gludam sieninam, bez intralumenaliem ieslégumiem.

Patologiska lieluma I/m nesaskatu.

Stavoklis péc TUR-P operéacijas.

Pa3reiz nav datu par augstas malignitates tumora audiem prostata. 1.1.1.1/18/A/153

NATIONAL
DEVELOPMENT
PLAN 2020

u00:01’21/00‘01132 INVESTING IN YOUR FUTURE

EUROPEAN UNION

European Regional
Development Fund



https://link.springer.com/chapter/10.1007/978-3-031-08473-7_19

Human-computer interaction



Human-computer interaction

e Latvian-speaking virtual assistants “work” in several public
administration institutions, including the Bank of Latvia, the
State Revenue Service, the Latvian State Radio and

Television Centre and many others.

[ X X )
Latvijas Republikas
Uznémumu registrs
= o

e Virtual assistants are used in education, call centers and
user support services

Virtualais asistents uzzinam un
jautajumiem saistiba ar Covid-19

Sveiki!
Esmu Cibins

no stasta
"Kauja pie Knipskas"

Parunasim!

Tests

Par mani

Virtualais asistents informacijai par palidzibas
sanemsanu un sniegsanu Ukrainai

I
0




SHOWCASE
Virtual Assistant UNA |

)
ﬁ Hello! I'm UNA, the virtual assistant of the

Solution: Automated Customer Support Registe of Enterprses.

6 | can answer about establishment and
liquidation of companies, registration of

» Helps by providing replies to frequently asked changes and processing of documents.
questions in Latvian and English e

| will be able to provide more accurate
answers to your questions, if you ask one
question at a time.

How to register LLC?

6 To register a LLC, you should submit an
application form KR4, a Memorandum of
Association and several other documents.
Please find an exhaustive list with
completed samples here:

» Customer-oriented tool - available at any time and
communicates in a clear business-like manner

* Has been trained to understand questions and
respond in natural language

Learn more

T

Type your message... =

O/ OF ALL CLIENT INQUARIES
O ARESOLVED BY UNA

70 631 UNIQUE CLIENTS
SINCE JUNE, 2018



(oo )

v
] . ‘ -
Doctors” virtua

user
o Pierakstu jauna piezime
Ka sauc pacientu?
user ’
Raivis Skadin$

Children Clinical
University Hospital

Béernu kliniska p
universitates
slimnica

COMPRISE

Ludzu, diktéjiet piezimi.
Veselibas stavoklis ir uzlabojies pie kada komplikacija vairs
nav laidisim majas

Bot
Paldies, piezime ir saglabata.

Send a message

.

o
0




PAR INICIATIVU

Virtualais asistents par Covid-19

Labdien!

legistiet uzticamu informaciju par
Covid-19 infekciju.

Aktualitates
Informativie talruni
Veseliba

Robezu $kersosana
Statistika

Cits jautajums

lerakstiet savu zinu...

Covidbots.lv

Al enabled language technologies can
help citizens in a global pandemic

15+ institutions and organisations

@ deployed solution

Covidbot is deployed on the official websites of 13 municipalities
and several NGOs .We have received positive feedback regarding bot
as it has reduced the workload of staff responsible for
communication and support, providing instant and trustworthy
information to citizens’ 24/7.

25 000 + users (and counting)

This prior experience of using chatbots as a communication channel
with state and local institutions has had an impact on our Covidbot’s
popularity



Infrastructures



CLARIN-LV ....f Participants Repository News Publications Contacts

What's New
Corpus CLARIN Centre Of Latvian Language Resources And Tools
Corpus of Legal Acts of the Republic of Latvia (Likumi) Y
Author(s): E|

Dargis, Roberts

Description:
The corpus contains all legal acts of the Republic of Latvia published on the website likumi. Iv {until February 2022).

Publicly Available

CLARIN Centre OFf Latvian Language Resources And Tools

Corpus
Latvian Wikipedia N
Author(s): =

Dargis, Roberts
Description:
The corpus consists of all information published on Latvian Wikipedia until February 2022,

Publicly Available

CLARIN Centre Of Latvian Language Resources And Tools

Corpus
LVTB - Latvian Treebank v2.10 5
Author(s): =

Rituma, Laura ; Pretkalnina, Lauma ; Saullte, Baiba ; NeSpore-Bérzkalne, Gunta and GriizTtis, Normunds

Description:
Latvian Treebank (LVTE) is being developed since 2010. It is manually annotated according to a hybrid dependency-
constituency grammar model. This version of LVTB contains data used for deriving the corresponding version ...

Publicly Available CLAR l N-Lv



CLARIN-LV: most viewed items (total)

Items Viewed

{more than 20 times)

ltem/Handle

Tezaurs.lv 2020 (Spektors, Andrejs et al) (20.500.12574/9)

Latvian Treebank v2.5 (Rituma, Laura et al) (20.500.12574/10)

Balanced Corpus of Modern Latvian (LVK2018) (Levane-Petrova, Knistine et al) (20.500.12574/11)
NLP-PIPE: Latvian NLP Tool Pipeline (Znotins, Artdrs) (20.500.12574/4)

Historical Dictionary of Latvian (Andronova, Everita et al) (20.500.12574/3)

Latvian AMR Sembank (Znotins, Artdrs et al) (20.500.12574/40)

Latgalian Corpus (MulLa) (Sperga, llze et al) (20.500.12574/8)

Latvian Treebank v2 .8 (Rituma, Laura et al) (20.500.12574/55)

LVBERT - Latvian BERT (Znoting, Artars) (20.500.12574/43)

Latvian Language of Science (Dubova, Agnese et al) (20.500.12574/30)

Mumber of views

2969 [+bots:
1894 [+bots:
1759 [+bots:
1597 [+bots:
1249 [+bots:
1244 [+bots:
1226 [+bots:
1213 [+bots:
1195 [+bots:

1188 [+bots:

3151]
2002]
1811]
1668]
1293]
1287]
1270]
1238]
1243]

1215]



Jo<.  HUGO.LV = LANGUAGE TECHNOLOGY
=" PORTAL FOR LATVIAN E-GOV

Systems Centre
Republic of Latvia

UGO.
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Tilde partnered with the Latvian public administration to create a language
technology platform with MT, speech, and terminology management
functionalities

e Platform provides integration with governmental websites and
information systems enabling dynamic content translation

* The next phase of the project will introduce a set of virtual assistants to
improve accessibility to public services
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Conclusions

* Although the Latvian language is used by a rather small number of speakers, and it is often categorised as
less resourced, it is represented rather well not only by different language resources (digital libraries, text
and speech corpora, lexicons, etc.) but also by core language technologies.

e Latvian has a reasonably good support for machine translation, speech recognition and synthesis, while
solutions that involve deep state-of-the-art natural language understanding, like virtual assistants and text
summarisers, are less developed.

* There are still significant gaps with respect to availability, size and technology readiness level (TRL) of
language resources.

* There is insufficient amounts of quality corpora, including monolingual corpora, currently available for
Latvian, as well as insufficient computational resources, for training large-scale SOTA language models.

* Limited availability of human resources leads to gaps and limitations also in language technology
development.

* Gaps and fragmentation in research and development activities related to LT is a result of short, project-
based research and development funding.

e Strong national and international support is necessary for further Latvian language research and
development activities, including dedicated long-term LT programs that provide equal support for both
research and industrial activities.
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