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Feb 24, 2022: start of the Russian full-scale invasion of Ukraine
Mar 1: Hi folks, shouldn't we build a Czech-Ukrainian translator?
Mar 12: hackathon to develop a new web app

Mar 14: first cs s uk translator published

Apr 11: improved cs s uk models

May 24: Android app

since Jun 2022:

o support of audio inputs/outputs
o improved frontends
o  WMT test sets



Why did we need a new translator?

e inthe first days of invasion, more than half a million Ukrainian refugees

granted temporary protection in Czechia
o need for a fast and effective means of communication
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March 2022: over 200 000 Ukrainian refugees in Czechia

Photo: René Volfik, irozhlas.cz
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in the first days of invasion, more than half a million Ukrainian refugees

granted temporary protection in Czechia
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o no specific focus on the needs of refugees and humanitarian organizations
o no free API
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Why direct translation?

Introduction

Photo: René Volfik, irozhlas.cz

3apas 3asiBa rotosa.
(The declaration is now
ready.)
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Why direct translation?
—
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3asaBa = application = aplikace

declaration

= Google Prekladac

ROZPOZNAT JAZYK UKRAJINSTINA

3apa3s 3asBa roToBa.

Zaraz zayava hotova.

g o) 19/ 5000
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e Prihlasit se

CESTINA ANGLICTINA NEMCINA v

Nyni je aplikace pripravena. i«

D) 0 %% <

Odeslat zpétnou vazbu
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Why direct translation?

& Charles Translator

for IXraine

BN ykpaiHcbKo B Cesky [) copy £9
3apa3 3asBa rotoga. X Nynf je prohl'ééen‘i pi‘lpraveno.
o HuHi € npornawexi npxinpaeeHo.

THE LINDAT/CLARIAH-CZ PROJECT (LM2018101; formerly LM2010013, LM2015071) IS FULLY SUPPORTED BY THE MINISTRY OF
EDUCATION, SPORTS AND YOUTH OF THE CZECH REPUBLIC UNDER THE PROGRAMME LM OF LARGE INFRASTRUCTURES
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Why direct translation?

= Google Preklada¢ i

ROZPOZNAT JAZYK CESTINA AN v ong UKRAJINSTINA CESTINA ANGL! v

Jsem nemocna. A vy? X A xsopun. | TN? Dkd
Jsem nemocny. A ty? A xBopito. | TU?
Jaké léky to jsou? AKi LUe HapKOTUKKN?

| am ill [fem]. And you [formal]? YA khvoryy. | ty?

| am ill [masc]. And you [informal]? YA khvoriyu. | ty?

, A 5
What kind of medicine is that? Yaki tse narkotyky?

& 58/5000 [ ~ o) 0O &g <

Odeslat zpétnou vazbu
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Why direct translation?

DeepL Pieklada¢ ~ DeepL Pro

Cestina (detekovano) v

Pro¢ zrovna DeeplL? API

-
-

Jsem nemocna. A vy?
Jsem nemocny. A ty?
Jakeé léky to jsou?

\.

Introduction

Ukrajinstina v

A xBopun. A Tn?
A xBopun. A Tn?
LLlo ue 3a nikn?

Prihlasit se
Glosar
D <

17



Why direct translation?

- : Digital Europe
eTranslation About | Help | Liabilty
[ Translate text Translate documents My translation requests My settings English
Jsem nemocna. A vy? A xBopui. A SK WoAo Tebe?
Jsem nemocny. Aty? A xBopun. A Tn?
Jaké léky to jsou? Lo ue 3a nikn?
58 /2500 W W W W = 0
o
From | Czecl v @ & To Ukrait v
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Why direct translation?

@ Microsoft Bing Prohledat web

Text Prekladatel Konverzace Aplikace Pro firmy
Cestina - Ukrajinétina -
Jsem nemocna. A vy? X A noraHo novyBatocs. A Bu?
Jsem nemocny. A ty? & A noraHo no4vyBatocs. A Bu?
Jaké léky to jsou? LLlo ue 3a npenaparu?

yo pogano pochuvayusa. a vi?
yo pogano pochuvayusa. a vi?
shcho tse za preparati?

Introduction
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Why direct translation?

& Charles Translator

or LRra3ine

B Cesky

Jsem nemocna. A vy?
Jsem nemocny. A ty?
Jaké léky to jsou?

Introduction

BN ykpaiHcbKoo

A xBopa. A Bu?
A xBopun. A Tn?
Axi ye nikn?

Ja chvora. A vy?
Ja chvoryj. A ty?
Jaki ce liky?

) copy
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Components of Charles Translator



Components of Charles Translator

Interfaces

/\

Android

Translation
service

app

Components of Charles Translator
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Translation service

e method
o Transformer architecture with iterated block backtranslation

Components of Charles Translator
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Translation service

e method
o Transformer architecture with iterated block backtranslation

Components of Charles Translator
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Experience with high-quality Czech-English NMT

nature communications

nature » nature communications » articles > article
Article | Open Access | Published: 01 September 2020

Transforming machine translation: a deep learning
system reaches news translation quality
comparable to human professionals

Martin Popel &4, Marketa Tomkova, Jakub Tomek, tukasz Kaiser, Jakob Uszkoreit, Ondiej Bojar &
Zdenék Zabokrtsky

Nature Communications 11, Article number: 4381 (2020) | Cite this article

6273 Accesses | 76 Altmetric | Metrics

Components of Charles Translator

25



Translation service

e method
o Transformer architecture with iterated block backtranslation

Components of Charles Translator
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Translation service

e method
o Transformer architecture with iterated block backtranslation

e training data
o collected in a short period of time with the help of volunteer subjects
o parallel data:
m translators, translation agencies
m the InterCorp project of Czech National Corpus
m the OPUS repository
o monolingual data:
m Cs:CzEng 2.0
m  uk: WMT News Crawl, Leipzig Corpora, etc.

Components of Charles Translator
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Translation service

e method
o Transformer architecture with iterated block backtranslation

e training data
o collected in a short period of time with the help of volunteer subjects
o parallel data:
m translators, translation agencies
m the InterCorp project of Czech National Corpus
m the OPUS repository
o monolingual data:
m Cs:CzEng 2.0
m  uk: WMT News Crawl, Leipzig Corpora, etc.

e testdata

o pseudonymized and manually translated system logs from ChT + news crawls
o annotated with user type and topic
o  published as WMT22 UK—CS and WMT23 CS—UK test sets

Components of Charles Translator
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method
o  Transformer architecture with iterated block backtranslation

training data
o  collected in a short period of time with the help of volunteer subjects
o parallel data:
m translators, translation agencies
m the InterCorp project of Czech National Corpus
m the OPUS repository
o monolingual data:
m Cs:CzEng 2.0
m  uk: WMT News Crawl, Leipzig Corpora, etc.

test data

o  pseudonymized and manually translated system logs from ChT + news crawls
o annotated with user type and topic
o  published as WMT22 UK—CS and WMT23 CS—UK test sets
engine
o  LINDAT/CLARIN infrastructure
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Interfaces

e RESTAPI
o for non-commercial use available upon request

Components of Charles Translator

30



Interfaces

e RESTAPI
o for non-commercial use available upon request
e webapp

o transliteration/transcription

o extended to other language pairs
o React/Node.js

o https://translator.cuni.cz/

Components of Charles Translator
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https://translator.cuni.cz/

Web app

& Charles Translator

B Cesky BN yypaiHCbKOI [ copy £9

Piseme Clanek o nasem prekladovém X M HIGMO GTATTIO RO RAlLLY CHETSMY

systému. P nepeknaay.
My pySemo stattju pro nasu systemu pere
kladu.

THE LINDAT/CLARIAH-CZ PROJECT (LM2018101; formerly LM2010013, LM2015071) IS FULLY SUPPORTED BY THE MINISTRY OF
EDUCATION, SPORTS AND YOUTH OF THE CZECH REPUBLIC UNDER THE PROGRAMME LM OF LARGE INFRASTRUCTURES

Components of Charles Translator
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REST API
o for non-commercial use available upon request
web app
o transliteration/transcription
o extended to other language pairs
o React/Node.js
o https://translator.cuni.cz/
Android app
o web app features
audio input/output
conversation mode
Kotlin using Jetpack Compose
installed by around 2000 people

GETITON

O O O O O

® Google Play



https://translator.cuni.cz/
https://play.google.com/store/apps/details?id=cz.cuni.mff.ufal.translator&pcampaignid=pcampaignidMKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1

Android app

Components of Charles Translator

< Conversation

LLlo T1 po6uLu
Co délas

piSu ¢lanek o nasem
prekladovém systému

A nuwy cTaTTo NPO HaLly
CUCTeMy nepeknagy.

npo Ty MiXK YecbKolo i
YKpaiHCbKOI0
o tom mezi Ceskem a Ukrajinou

Nové umi i dalSi jazyky
BoHa 3Ha€e ¢ iHLi MOBMU.

= Ukrainian ¥
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Quality of translations



WMT 2022 General MT shared task evaluation

WMT22 Ukrainian—Czech

WMT22 Czech—Ukrainian

SQM chrF  System SQM chrF  System

0.393 — HUMAN-A 0.295 — HUMAN-A

0.221 59.6 HuaweiTSC 0.225 64.0 Online-B

0.181 60.7 AMU 0.151 61.5 AMU

0.137 60.4 Lan-Bridge 0.125 64.0 Lan-Bridge

0.102 59.0 Charles 0.065 62.6 HuaweiTSC

0.095 60.3 Online-B 0.062 61.5 Charles
—0.036 57.5 Online-A —0.008 60.8 Online-G
—0.157 56.3 Online-G —0.075 62.2 Online-A
—0.276 55.3 Online-Y —0.257 59.6 Online-Y

—  53.7 eTranslation —  57.5 eTranslation

—0.626 50.7 ALMAnaCH —0.669 54.5 ALMAnaCH
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WMT 2022 General MT shared task evaluation

Czech— Ukrainian Ukrainian— Czech

Range Ave. Ave.z System Range Ave. Ave.z System

1 85.6 0.295 HUMAN-A 1 89.6 0417 HUMAN-A

2-5 84.6 0.225 Online-B 2-3 85.6 0.182 AMU

2-3 84.1 0.151 AMU 2-4 83.5 0.148 HuaweiTSC

3-6 825 0.125 Lan-Bridge 4-8 83.5 0.127 Lan-Bridge

3-6 81.1 0.065 HuaweiTSC 3-8 82.0 0.110 CUNI-Transf.
4-8 81.9 0.062 CharlesTranslator 4-8 82.5 0.082 CharlesTranslator
6-8 80.2 0.026 CUNI-JL-JH 4-8  81.4 0.052 CUNI-JL-TH
6-8 80.2 —0.002 CUNI-Transf. 4-8 81.9 0.042 Online-B

9-10 79.8 —0.008 Online-G 9-10 80.0 -0.101 Online-A

9-10 79.2 —0.075 Online-A 9-10 77.5 -0.138 Online-G

11 76.0 —0.257 Online-Y 11 73.9 -0.351 Online-Y

12 684 —0.669 ALMAnaCH-Inria 12  69.2 -0.617 ALMAnaCH-Inria
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WMT 2023 General MT shared task evaluation

Czech— UKkrainian
Rank Ave. System

1-3
1-3
1-3

S5 7
83.6
83.2

ONLINE-B
GPT4-5shot
Human-refA

48
4-8

82.8
82.4

ONLINE-W
CUNI-GA

4-8

81.8

Charles Translator

48
4-8

81.3
80.6

GTCOM_DLUT
ONLINE-A

9-11
9-13
9-13
10-13
10-13

795
78.7
78.7
77.4
169

ONLINE-G
ONLINE-Y
MUNI-NLP
Lan-BridgeMT
NLLB_MBR_BLEU

14

46 1

NLLB_Greedy

38






Use cases

e actively asking organizations that assisted Ukrainian refugees about

their translation needs
o shared our REST API with them
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Use cases

e actively asking organizations that assisted Ukrainian refugees about

their translation needs
o shared our REST API with them

e Pomahej Ukrajiné web platform
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Pomahej Ukrajiné uses Charles Translator

e Pomahej Ukrajiné

LLeHTpaane Micue ANna HagaHHA 4ONOMOT#M

"pOl‘IO3MI.lii AonomMoru [ Mokasatu HenyBniYHi Nnpono3uuii

m TpaHcnopt

oy =

& Mepeknag

‘\S MarepianbHa fonomora
o

D -
m BakaHTHe HeXWTNoBe NpUMILLeHHA

W MNcuxonoriyHa gonomMora Ta Tepanisa

@ BonoHTtepcbka gonomora

ﬁ Penetutopcreo

s‘;‘ Y BinbHWM Yac

}: Kypcu yecbkoi MoBU

83: ApanTauinHi rpynu

I!g MNiapy4yHuku Ta HaB4anbHi MaTepianu

..‘.. BeTepuHapHa gonomora

-

' OxopoHa 300poB'A Ta couianbHa
nonomora

connects public offers of
assistance with the needs
of refugees and aiding
organizations

translating segments of
the offers

42



Use cases

e actively asking organizations that assisted Ukrainian refugees about

their translation needs
o shared our REST API with them

e Pomahej Ukrajiné web platform
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Use cases

e actively asking organizations that assisted Ukrainian refugees about

their translation needs
o shared our REST API with them

e Pomahej Ukrajiné web platform

e Police of the Czech Republic
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C {y @& oznameni.policie.cz

If you have any information on war crimes in

connection with war in Ukraine, your
information and testimony may be crucial for
identification and prosecution of the
perpetrators.

//777 §:
# TO MAKE A TESTIMONY (@ MOREINFORMATION /
A P




Czech Police uses Charles Translator

Preffered Language Event Type *
[ Cestina [[] Damage to life and health of civilians
[J English [[J Attacks against unarmed civilians and residential areas
[ Ykpaicokmit ] Attacks against civil infrastructure (educational, cultural or medical
[J Pycckmit Facilities)
[C] Attacks against industrial infrastructure (Factories, power plants, food
3 /4 Incidentquestions Circumstances storages, agriculture)

[J Looting, pillaging, theft

Did you witness an attack of armed Forces of any side of the conflict

[J Kidnappings, hostage taking
against civilians, infrastructure and civil objects in Ukrainian territory? x

[[J Sexual violence, torture and abuse

O Yes
O No [J Executions
Placa® [J Occurrence of mass graves
ace
Please write most accurate address: county, city, street, number [0 conducting of combat operations and usage of prohibited means of
o "_&_,7 / Y combat in residential areas (area bombing, mine planting)
| Ny AN 4 c 9,
!’ + | \h\i \“/LP\{ X Hepwiziacsxa
| . obinacmi
oy ofnacme

| loHercoxa, [C] Prohibited usage of special ammunition (e.g. cluster bombs, vacuum

6racm

Kumomupcexa's )/ 4

PieHe Clmane &% Kuiecoxo bombs, phosphorus munition, chemical and biological weapons)
o Kuis o6nacme
Kutommp
bina Liepkea [ other
XuenuHuysko
obnacms Yepracexa
o6aacme
3 BitHULKT o
e ofinacis Kpenmentyk
nbCuKn ¥
T o Nipceospadcara Avinpo Information on the Offender *
" obaacme 2
eprigeyoxa,, Ykpaina
O [CJ Russian armed forces and allied armed groups under united command

prosecution of
war crimes in Ukraine

e translating testimonies of

witnesses

e Ukrainian s Czech, Russian

s Czech

e on-premise installation

(sensitive data)

Another information that may be useful
Another information on the incident, offender, witnesses etc.

46



Use cases

e actively asking organizations that assisted Ukrainian refugees about

their translation needs
o shared our REST API with them

e Pomahej Ukrajiné web platform

e Police of the Czech Republic

47



Service usage

e Apr-Sep 2022

Thousands of translations per week

600

400

200

== yk->cs == cs->uk

15

20

25
Weeks from Apr to Sep 2022

30

35
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Service usage

== yk->cs == cs->uk

e Apr-Sep 2022 500

200

Thousands of translations per week

0
15 20 25

o Se p 2023 Weeks from Apr to Sep 2022

o UK—CS: 30k translation requests per day
o (CS—UK: 12k translation requests per day

30

35
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CnaBa YKpaiHi!

Tryit: https://translator.cuni.cz

TuHiROVA |

" NUSLE-PRAHA &4

50


https://translator.cuni.cz

Thank you for your attention!
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Main work: collect and clean training data

I. A, nponaau Tv nponagoM, 3noaro! — 3aTpeMm i H [yMeHHUH | HaroToBMB A0 YAApy Hany canky, o 6yna oMy 3a LwoK. MepensikaHo, MOB 3aefib, Ha IKOr0 HaALWMB MUCNMBEAb CMEPTOHOCHY 36p0t0,

BLUYMHEHUMM BOPNBMU /€T i B ia NaHCbKOro ABOpY 3n0ALwW. M1ras JOBrUMI CKOKaMu, ax 06Tp!naHa noro ofexuHa Tpinotina. CNuHMBCA TWbKY BXe 3a cenom. ,3noa1i, 3noaw!“ -— npoMoBMB cam Ao cebe,
BaXKO BlL{CANYIOYM. ,KOKeH TIWbKY i 3Hae, 1o — .3noaw ! Tinbku MeHe 6uTH, 6uTu... Ane X hixto He aacTb ani ckubku xn!6a, ani WMaTTs, ani cnosa 406poro He NpomosuTb. | hixto He ckaxe: ,iiay croam,
ToHpo!' Ta 3aTe KoxeH: — .[lponaav T1, nponagoM, 3noaw!”. . . | Take Yyxe, Aoc! He3HaHe HoYYTTs CTUCNO 3arpy6iue ceple rpoMaj- CbKoro AapMoraa, AypHuka ToHAw, Wwo 3i cBoet Ma'mppio, CTapoto xebpay-

ndk.cz has thousands of Ukrainian books, but no mapping to Czech translations
and Russian OCR software:

YKPATHA = YKPAIHA or YKPALLIA or YKPATHA or YKPAIHA
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Charles Translator for Ukraine: Timeline

March 1: Hi folks,

Shouldn't we build a Czech-Ukrainian translator and put it on Lindat?
March 12: hackathon to develop a new frontend

March 14: first cs s uk translator published

April 11: improved cs s uk models

May 24: Android app

since September: evaluating 11 systems in WMT22 shared task

A 0¥ bopogsHui nig KUEBOM y X0ai po3bupaHHs 3asanis ABOX v civilnim obl i, ale nep filo byla pfi d azi ®
6araronose PXOBUX KUT/TOBUX ByAUHKIB BUSIB/IEHO Tina 7 UMBINBHUX. sutin dvou vi laznich obytnych budov
téla 7 civilistd.

0 1 2 3 4 5 6
|

0: Nonsense/ No meanin 2: Some meaning preserved 4 Most meaning preserved and few grammar mistakes 6: Perfect meaning and grammat
preserved

A O 3axucHuki Mapiynons 3asBuny npo po3nuneHHs Hag MicTom O Obranci Mariupolu oznamili postfik neznamé vase

HeBIfOMOT OTPYWHOI PEYOBMHM 3 POCIliCLKOro Ge3ninoTHUKa. zemé, sakra, ne dronu nad méstem.

0 1 2 3 4 5 6

0: Nonsense/ No meaning 2: Some meaning preserved 4: Most meaning preserved and few grammar mistakes 6: Perfect meaning and grammar
preserved
Reset Submit
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Charles Translator for Ukraine: Timeline

e March 1: Hi folks,
Shouldn't we build a Czech-Ukrainian translator and put it on Lindat?
e March 12: hackathon to develop a new frontend
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Why to develop our own MT?

Quick solution until Big Tech companies improve their Ukrainian models
Direct translation (not pivoted through English)

Collect “in-domain” test set

Focus on the needs of refugees and humanitarian organizations

Offer free APl (and on-premise for sensitive data)

e Pomahej Ukrajiné vav =

U.eHTpaane Micue Ang HagaHHA JONOMOTK

Mpono3uuii aonomoru ‘ Moka3aTu Heny6niuHi nponosuuii

[ % oo

Y 'd
R [orne=] -
‘ lﬁ MarepianbHa gonoMora ’ ‘ En BakaHTHE HeXWTNoBe NPUMILLIEHHA
[+
\
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Charles Translator for Ukraine: Timeline

e March 1: Hi folks,

Shouldn't we build a Czech-Ukrainian translator and put it on Lindat?
e March 12: hackathon to develop a new frontend
e March 14: first cs s uk translator published at LINDAT/CLARIN

& Charles Translator

BN ykpaiHcbKolO B Cesky [) copy £9

3¢ Nyni je prohlaseni pfipraveno.

3apaas 3anBa rotosa. : ; : ;
b HuHi € npornaweHi npxinpaeeHo.

THE LINDAT/CLARIAH-CZ PROJECT (LM2018101; formerly LM2010013, LM2015071) IS FULLY SUPPORTED BY THE MINISTRY OF
EDUCATION, SPORTS AND YOUTH OF THE CZECH REPUBLIC UNDER THE PROGRAMME LM OF LARGE INFRASTRUCTURES 56



Story of Charles Translator in timeline

March 1: Hi folks, shouldn't we build a Czech-Ukrainian translator?
March 12: hackathon to develop a new frontend

March 14: first cs s uk translator published

April 11: improved cs s uk models

May 24: Android app

GETITON
® Google Play



https://play.google.com/store/apps/details?id=cz.cuni.mff.ufal.translator&pcampaignid=pcampaignidMKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1

Charles Translator for Ukraine: Start

e March 1, 2022: Hi folks,
Shouldn't we build a Czech-Ukrainian translator and put it on Lindat?

Many people use Google Translate that

pivots through English and
a direct translator would be better.

Best,
Jindrich Libovicky
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Experience with high-quality English-Czech NMT

512)

Adequacy (n

10

mean: 7.6
median: 7.7

Y

Context-aware evaluation: 15 evaluators
mean: 8.3
median: 8.5

mean: 7.8
median: 8.3

[ 1
\ \
\ P =2.8e-07
\ (***)
median
—{— mean
Reference CUBBITT
Reference * CUBBITT
better Tie better
34% . [10%] 56 %
25 50 75

sentences better (%)

100

Fluency (n = 512)

107

(o¢]

(©)]

SN

N

P =2.8e-19
(***)

mean: 7.4
median: 7.6

median

—I— mean

Reference

CUBBITT

Reference CUBBITT
better better
. 65% 8%|, 271%
25 50 75

sentences better (%)

100
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