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MorFlex 
our (=ufalí) morphological dictionary 

Recently under reconstruction 

The goal 

• All the wordforms from PDT (and other our 
corpora) should be incorporated. 

• All the additional information should have 
exactly the same shape in corpora and in the 
dictionary. 

• Golden rule of morphology 



Main changes 

• New POS – FOREIGN WORD 

• Reduction of information about style 

• Reduction of explanatory notes within 
abbreviations  

• New conception of variants 

– inflectional variants in the tag 

– global variants interpreted as a sort of derivation 

• Adding aspect to the tag (13th position) 

 



Difficult problems 

automatic derivations from different sources 
that lead to the same word 

 dovážet 
dovážit dovážení 

Jano 
Jan 

Janův 

Derivational links? 

• two 

• no – not morphological problem 

• Now – one link, random  



Derivational Morphology

People:
Magda Ševč́ıková, Zdeněk Žabokrtský,

Jonáš Vidra, Lukáš Kyjánek,
Jarmila Panevová, Adéla Kalužová,

Šárka Dohnalová
+ Ruda Rosa

Grants:
GAČR, LINDAT, other grants



DeriNet database

derivational resource for Czech

each word linked to a word which it
is supposed to be derived from
lemmas from MorfFlex CZ dictionary

DeriNet 1.5 (2017 in Lindat/Clarin)

1M+ lemmas connected
with 785k links
226k lemmas still without a parent

DeriNet 2.0

by the end of 2018
new data structure
annotation of compounds

http://ufal.mff.cuni.cz/derinet

Derivational Morphology Perlová Voda, September 2018

http://ufal.mff.cuni.cz/derinet


Recent work

morphemic analysis using derivational data (Jonáš Vidra)

pilot experiments on influence of derivational affixes on word
embeddings (Zdeněk Žabokrtský et al.)

collection of existing derivational resources for multiple languages
(Lukáš Kyjánek)

new DeriNet API in Python (Vojtěch Hudeček)

semi-automatic construction of derivational databases for Polish and
Spanish (Mateusz Lango)

linguistic issues

aspect as an inflectional feature expressed by derivation (Jarmila
Panevová, MŠ)
deverbal nouns vs. denominal verbs in Czech (MŠ)
vowel and consonant alternations in derivation (MŠ)
modelling derivation of loan words in Czech (MŠ)

Derivational Morphology Perlová Voda, September 2018



Directions to go

harmonization of resources for multiple languages (Lukáš Kyjánek)

semi-supervised development of derivational data (incl. deep
learning) (Jonáš Vidra)

annotation and classification of compounds (Adéla Kalužová)

cross-lingual evolutionary models of derivations (Zdeněk Žabokrtský)

new linguistic insights

paradigms in derivation
competition among affixes in word formation
correlations between morphemic structure and corpus frequency of
words

Derimo workshop in September 2019 at UFAL

Derivational Morphology Perlová Voda, September 2018



Valency Lexicon of Czech Verbs 
VALLEX 

• provides information on the valency structure of Czech verbs 
in their particular senses 

• for theoretical linguistic research 
• as an inventory of verb senses (WSD) 
• for Czech learners and users 

• phenomena at the lexicon – grammar interface  
• theoretical analysis + formal model + application in LR 
 goal: to generate all syntactic structure of Czech verbs 
 
two subprojects: 

• light verb constructions as MWEs in VALLEX 
• reciprocity and reflexivity 



Light Verb Constructions in VALLEX 
 

• two syntactic elements (light verb and predicative noun) serve 
as a single predicate: 

• predicative noun provides its  semantics 
• light verb provides its syntactic capacity 
• coreference as a ‘glue’  

• syntactically compositional:  
 their syntactic structure can be derived by formal rule from the 
 information on light verbs and predicative nouns 
 

Děti dostali od rodičů příkaz k odchodu. 
Children got an order from (their) parents to leave. dostat.PRED 

    ‘get’ 

příkaz.CPHR 
        ‘order’ 

odchod. 
PAT ‘leave’ 

rodič.ORIG 
         ‘parent’ 

dítě.ACT 
      ‘child’ 

ACT ADDR 

ACT    DIR1 



Reciprocity and Reflexivity in VALLEX 
Zabil se pádem ze střechy. (CNC, SYN2006pub)   
He killed himself (unintentionally) by falling from the roof. 
 

Zabil se vlastní zbraní ... (CNC, SYN2006pub)/ 
Zabil sebe vlastní zbraní. 
He killed himself with his own weapon ... 
 

Zabili se navzájem.  / Zabili sebe navzájem. 
They killed each other. 
 

... zabila se dvě vykrmená prasata a pečínka provoněla celý dům. (CNC, SYN2005) 
Two fattened pigs were killed and roast meat scented the whole house. 
 

… and their combinations 
 
research tasks: 
• analysis from the point of view of theoretical linguistics 
• formal model of individual types 
• annotation in the data component 
• formulation of grammatical rules for grammar component (if applicable) 
 
 
 

clitic se as a part of the verb lemma 
 derived reflexive verbs 

reflexives se/sebe as an object of the verb 
 true reflexives 

reflexives se/sebe as an object of the verb 
 reciprocity 

reflexives se as a part of the verb form 
 deagentive and dispositional diatheses 



VALLEX …  http://ufal.mff.cuni.cz/vallex/3.0/ 

award:  
2009 – Jednota tlumočníků a překladatelů / Union of Interpreters 
and Translators:  
Slovník roku Contest (3rd place, category explanatory lexicons) 
 
to appear:  VALLEX 3.5 
 
people: 
• Markéta Lopatková   
• Vendula Kettnerová 
• Anša Vernerová 
• Petra Barančíková 
• Eda Bejček 
• (Zdeněk Žabokrtský) 

 
• Jarmila Panevová (as consultant) 

http://ufal.mff.cuni.cz/vallex/3.0/


NomVallex
Nominals Valency Lexicon

17.-18.9.2018 UFAL Seminar in Perlova Voda 1

GAČR project: Corpus-based Valency Lexicon of Czech Nouns
People:
Veronika Kolářová, Jarmila Panevová, Jana Klímová, Anna Vernerová
Duration: 2016-2018 (Oh no!!!)
https://ufal.mff.cuni.cz/grants/nomvallex

● deverbal nouns
● adjectives
● deadjectival nouns
● …



NomVallex
Nominals Valency Lexicon

17.-18.9.2018 UFAL Seminar in Perlova Voda 2

GAČR project: Corpus-based Valency Lexicon of Czech Nouns
People:
Veronika Kolářová, Jarmila Panevová, Jana Klímová, Anna Vernerová
Duration: 2016-2018 (Oh no!!!)
https://ufal.mff.cuni.cz/grants/nomvallex

● deverbal nouns
● adjectives
● deadjectival nouns
● …

Corpora: CNC SYN, Araneum
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VALLEX: VerbsNomVallex:
Productively derived nouns
(-ní/-tí)

NomVallex:
Non-productively derived
nouns (-ba/-ka/-ost/...)

‘demanding’

‘asking’

‘request’

‘desire’

‘to demand’

‘to ask’

3
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VALLEX: VerbsNomVallex:
Productively derived nouns
(-ní/-tí)

NomVallex:
Non-productively derived
nouns (-ba/-ka/-ost/...)

‘demanding’

‘asking’

‘request’

‘desire’

‘to demand’

‘to ask’

ADDR: 2,poss
žádání zaměstnavatele.ADDR
o práci.PAT

ADDR: 4
žádat zaměstnavatele.ADDR
o práci.PAT
‘to ask an employer for a job’

ADDR: 3,k+3 ‘to+3’
žádost zaměstnavateli.ADDR
o práci.PAT
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Search tool: http://quest.ms.mff.cuni.cz/vallex/

Currently we have about  400 nominal lexical units in NomVallex.
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Verbal Synonym Lexicon: CzEngClass
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Verbal Synonym Lexicon: CzEngClass

Parallel Corpus
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Verbal Synonym Lexicon: CzEngClass

PDT-Vallex
EngVallex

CzEngVallexCzEngVallex Parallel Corpus
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Verbal Synonym Lexicon: CzEngClass

PDT-Vallex
EngVallex

CzEngVallexCzEngVallex

CzEngClass

Synonym Classes

Parallel Corpus
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Verbal Synonym Lexicon: CzEngClass

PDT-Vallex
EngVallex

CzEngVallexCzEngVallex

FrameNet

VerbNet

PropBank

WordNet

CzEngClass

Synonym Classes

Parallel Corpus
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Verbal Synonym Lexicon: CzEngClass

PDT-Vallex
EngVallex

CzEngVallexCzEngVallex

Czech 

WordNet

Vallex
FrameNet

VerbNet

PropBank

WordNet

CzEngClass

Synonym Classes

Parallel Corpus



SynEd: 

Editor for CzEngClass



Synonym Classes

SynEd: 

Editor for CzEngClass



Synonym Classes

SynEd: 

Editor for CzEngClass

Editable Info for the 

Selected Class

Labeled “complain”



Synonym Classes

SynEd: 

Editor for CzEngClass

Editable Info for the 

Selected Class

Labeled “complain”

Links + Examples
Info about the Class

Member

selected for editing

gripe



Results
• Papers
• 2017 - Slovko, LTC, Depling
• 2018 – LREC, Slovanská valence, Coling, Práce 

filologiczne…TLT?

• LEXICON
•Openly Aavailable through LINDAT/CLARIN
Urešová, Zdeňka; Fučíková, Eva; Hajičová, Eva; et al., 
2018, CzEngClass 0.2, LINDAT/CLARIN digital library 
at the Institute of Formal and Applied Linguistics 
(ÚFAL), Faculty of Mathematics and Physics, Charles 
University, http://hdl.handle.net/11234/1-2824
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NAKI II: Automatic Evaluation of 
Text Coherence in Czech 

 

People  

Kateřina Rysová, prof. Eva Hajičová, Jiří Mírovský, 
Michal Novák, Magdaléna Rysová  

 

Main result  

Application EVALD: Evaluator of Discourse 



EVALD – Evaluator of Discourse 
 

 
- classifier of texts written by non-native 

speakers of Czech (6 categories: from beginners to 

almost native speakers) 

 

- classifier of texts written by native speakers 
of Czech (5 categories: school marks) 

 



EVALD – Evaluator of Discourse 
 

 EVALD classifies text taking into account its: 
 
• Spelling: unrecognized words 
• Vocabulary: complexity and diversity 
• Morphology: complexity and diversity 
• Syntax: complexity and diversity 
• Text structure: frequency of discourse 

connectives 
• Text structure: diversity of discourse connectives 
• Text structure: coreference 



EVALD – Evaluator of Discourse 
 

- available also online: https://lindat.mff.cuni.cz/services/evald-foreign/ 

 



GAČR: Anaphoricity in Connectives: 
Lexical Description and Bilingual 

Corpus Analysis 
2017–2019  

People  

Kateřina Rysová, prof. Eva Hajičová, Jiří Mírovský, 
Lucie Poláková, Magdaléna Rysová  

 

Main description  

• Discourse project  

• Connectives in Czech and German 



Connectives: small items connecting clauses 
and sentences 

The blizzard grounded all the flights; therefore, 
she would not be able to fly home for the 
holidays. 

 

Anaphoric connectives 

• In Czech: proto, přitom, přesto, zatímco… 

• In German: danach, troztdem, deswegen… 

• In English: therefore, thereby… 

 
 



Anaphoric Connectives in Czech 



Anaphoric Connectives in German 



Implicit discourse relations

GA ČR project (2017-2019)

Šárka Zikánová, Jiří Mírovský, 

Pavlína Synková



Za předchozího režimu si jazzoví fandové lépe 
uvědomovali výjimečnost těchto akcí [jazzových
koncertů]. 

Dnes si mnozí říkají, že i hvězdy mohou vidět jindy

In the previous regime, jazz fans were more aware of the
uniqueness of these events [jazz concerts].

Today, many say that even the stars can be seen at other
times.



Za předchozího režimu si jazzoví fandové lépe 
uvědomovali výjimečnost těchto akcí [jazzových
koncertů]. 
Confrontation

Dnes si mnozí říkají, že i hvězdy mohou vidět jindy

In the previous regime, jazz fans were more aware of the
uniqueness of these events [jazz concerts], 
Confrontation

Today, many say that even the stars can be seen at other
times.



Linguistic research
on the text structure

• Means establishing text coherence in Czech 

– Formal means: verbal aspect and tense, temporal settings, modal
verbs, typical reflection of the information structure in the surface
word order, specific syntactic structures

– World knowledge: relations between entities and processes
(hyperonymy, co-hyponymy, implication etc.)

Typical patterns: hyperonymy – specification / generalization
co-hyponymy – conjunction / confrontation
evaluation in the focus – explication in the

next sentence



• Distribution of explicit and implicit discourse relations 
at different semantic types of relations

• Interplay between the identified means establishing
text coherence and other features of text (complexity
of the syntactic structure, text genre, expressed / 
omitted subject etc.)

• Annotation: 5000 sentences
• Experiments on the explicitness / implicitness of

discourse relations



CzeDLex 0.5 
Lexicon of Czech Discourse Connectives 

J. Mírovský, P. Synková, M. Rysová, L. Poláková 

     

V polovině července radní předložené 
rozhodnutí akceptovali. Dodnes však žádná 
smlouva podepsána nebyla. (vztah opozice) 

[In middle July, the councilors accepted the 
proposed decision. However, no contract was 
signed so far.] (disc. relation of opposition) 

 

Discourse relations and connectives in PDT 



CzeDLex 0.5 
published on December 24, 2017 

MŠMT Cost-cz project (2015–2017) 

 
    

PDT 3.5: 21 223 manually annotated discourse relations: 

-> automatic extraction of connectives into a lexicon                       
& manual checks and additions 

-> 205 entries (different connectives), 18 post-processed manually                    
(> 2/3 of all discourse relations in the data) 

-> secondary connectives included (e.g.  z toho důvodu/ for this 
reason; v případě, že/ in case that…) 

 

 

 
J. Mírovský, P. Synková, M. Rysová, L. Poláková: CzeDLex 0.5. Data/software, 

Univerzita Karlova, Česká republika, http://hdl.handle.net/11234/1-2538, 2017 

http://hdl.handle.net/11234/1-2538
http://hdl.handle.net/11234/1-2538
http://hdl.handle.net/11234/1-2538
http://hdl.handle.net/11234/1-2538
http://hdl.handle.net/11234/1-2538


CzeDLex 0.5 
published on December 24, 2017 

MŠMT Cost-cz project (2015–2017) 

 

• CzeDLex in Tred (editing) and on the web (searching, filters) 

• This year no founding, but: 

– work on incorporation to multilingual Connective-Lex  
(http://connective-lex.info;  7 languages so far) 

– GAČR proposal for 2019-2021 to complete CzeDLex 
(mainly manually) and use it as a compoment of a future 
discourse parser  

• Byproduct – manual English translations of PDT  
 
   J. Mírovský, P. Synková, M. Rysová, L. Poláková: CzeDLex 0.5. Data/software, 

Univerzita Karlova, Česká republika, http://hdl.handle.net/11234/1-2538, 2017 

http://connective-lex.info/
http://hdl.handle.net/11234/1-2538


CzeDLex 0.5 na webu 
 

4/ 



Structure of coreferential chains in parallel 
language data (Anja Nedoluzhko, Michal Novák)

● What it is about: coreference relations in parallel data, comparison of coreference 

between languages, towards coreference-based language typology, coreference 

resolution (CR) for different languages, annotated data for linguistic analysis and 

coreference resolution

● Results: 

○ Linguistic: Contrastive analyses (reflexive possessives, zeros, pronominal 

adverbs, correlative constructions, personal vs. impersonal constructions)

○ Computational: using cross-lingual methods (bilingually informed CR, 

coreference projection) to quantify differences

○ Data: PCEDT_Coref → PAWS





PAWS: Parallel Anaphoric Wall Street Journal



Linguistic typology using computational methods

Characteristics based on two different methods for parallel texts:

BICR: F(bilingually informed CR) - F(monolingual CR)

PROJ: F(CR trained on gold projections) - F(gold projections)

CS (with EN) EN (with CS)

BICR +1.9 +1.5

PROJ -12.4 -20.8

English seems to be more informative for Czech than vice versa.

EN

CS

RU

PL
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Universal Dependencies

Աղջիկը նամակ գրեց իր ընկերոջը
NOUN NOUN VERB DET NOUN

nsubj

obj

iobj

det

root

вьсприимѫтъ мъздѫ своѭ҄
VERB NOUN ADJ

root

obj det

係 佢 冇 運 啫
VERB PRON VERB NOUN PART

root

ccomp

nsubj

discourse

obj

இைத அர ஏற்கவ் இல்
PRON NOUN VERB AUX

obj

nsubj aux

root

Daniel Zeman (ÚFAL MFF UK) Universal Dependencies Kostelec nad Ohří, 17.9.2018 1 / 4
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A Big Family: 71 Languages and Growing
I.-E.: Armenian, Ancient Greek, Greek, Breton, Irish

I Germanic: Afrikaans, Danish, Dutch, English, Faroese,
German, Gothic, Norwegian, Swedish

I Romance: Catalan, French, Galician, Italian, Latin,
Old French, Portuguese, Romanian, Spanish

I Balto-Slavic: Belarusian, Bulgarian, Croatian, Czech,
Church Slavonic, Polish, Russian, Serbian, Slovak,
Slovenian, Ukrainian, Sorbian, Latvian, Lithuanian

I Indo-Ir.: Kurmanji, Persian, Hindi, Marathi, Sanskrit, Urdu
Uralic: Estonian, Finnish, Hungarian, Komi, Sami
Turkic: Kazakh, Turkish, Uyghur
Dravidian: Tamil, Telugu
Afro-Asiatic: Amharic, Arabic, Coptic, Hebrew
Sino-Tibetan: Cantonese, Chinese
Austro-Asiatic: Vietnamese; Tai-Kadai: Thai
Austronesian: Indonesian, Tagalog
Other: Buryat, Japanese, Korean, Basque, Sw. Sign,

Naija, Yoruba, Warlpiri
Daniel Zeman (ÚFAL MFF UK) Universal Dependencies Kostelec nad Ohří, 17.9.2018 2 / 4
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JonathanNorthWashington, SeyiWilliams, MatsWirén, TsegayWoldemariam, Tak-sumWong, Chunxiao Yan, MaratM. Yavrumyan, Zhuoran
Yu, Zdeněk Žabokrtský, Amir Zeldes, Daniel Zeman,Manying Zhang, Hanzhi Zhu

Daniel Zeman (ÚFAL MFF UK) Universal Dependencies Kostelec nad Ohří, 17.9.2018 3 / 4
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Prague Dependency Treebank
Consolidated

PDT-C 1.0
Jan Hajič, Marie Mikulová,

Jaroslava Hlaváčová, Milan Straka,                         , 
Jan Štěpánek, Barbora Štěpánková

et al.

LDC 3020

text PDT
PDTSC speech

translation PCEDT
FAUST internet

Morphology
Syntax

Semantics



PML-TQ

Matyáš Kopp
kopp@ufal.mff.cuni.cz



What is PML-TQ



PML-TQ Clients

● Web (available at https://lindat.mff.cuni.cz/services/pmltq/)

● TrEd extension
● Command line interface (part of perl PMLTQ module)

– pmltq query --btred --query 'a-node [] >> count()' *.a.*

● btred should be in PATH
– pmltq query --server a --query 'a-node [] >> count()'

● ‘a’ is treebank name in TrEd configuration file. 
It can be replaced  link:
                http://euler.ms.mff.cuni.cz/api/treebanks/pdt30



Plan

● Web Interface
– Tree visualization

● Node inspection
● Zoom
● Better matched node highlight

– Language editing
– Query list caching

● CLI
– Unify and simplify options

● PMLTQ core Perl module
– Asynchronuous SQL evaluation
– Split to multiple CPAN packages

● Documentation
● PML-TQ for Linguistic Data Consortium



In case of problems

● kopp@ufal.mff.cuni.cz
● pmltq@ufal.mff.cuni.cz
● https://github.com/ufal/perl-pmltq-web/issues
● https://github.com/ufal/perl-pmltq/issues
● https://github.com/ufal/perl-pmltq-server/issues

mailto:kopp@ufal.mff.cuni.cz
mailto:pmltq@ufal.mff.cuni.cz
https://github.com/ufal/perl-pmltq-web/issues
https://github.com/ufal/perl-pmltq/issues
https://github.com/ufal/perl-pmltq-server/issues


TrEd

Matyáš Kopp
kopp@ufal.mff.cuni.cz



Why me?

● PML-TQ tree visualization depends on TrEd

rTE d



Current state of ‘development’

● It is possible to install TrEd on:
– Windows (tested on win10, no signature)

– Linux (perlbrew — problem with architecture dependent perl packages)

– Mac OS (no signature)

● Minor changes needed by PML-TQ (tree visualization)

● Plan: 
– Repository cleaning

– Adding signature



In case of problems

● Releasing, installation, runtime errors:
– kopp@ufal.mff.cuni.cz

● Extension development
– devel@ufal.mff.cuni.cz — there are more 

experienced TrEd users and extension developers 
than me 

mailto:kopp@ufal.mff.cuni.cz
mailto:devel@ufal.mff.cuni.cz
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Dialogy.Org                   Korpus DIALOG 1.2              Korpus Monolog 1.1
search engine                                 http://ujc.dialogy.cz                    http://monolog.dialogy.org

http://monolog.dialogy.org/
http://ujc.dialogy.cz/


NAKI II:
“VIADAT” and “USTR” projects

Jan Hajič



VIADAT (2016-2019)

17.-18.9.2018 UFAL Seminar, Perlova voda, 2018 2

• Ministry of Culture Applied projects program

• VIADAT: Virtual Assistant for Oral Archives
– With National Film Archive, Institute of Comtemp. History

User interface

VIADAT-REPO

VIADAT

VIADAT-SEARCH

INDEX

Data +
metadata

VIADAT-
GIS

VIADAT-
DEPOSIT

M
etad

ata
h

arvestin
g

d
isco

very

Source recordings
/ transcripts

Clarin
„VLO“

Dariah

EHRI

VIADAT-
STAT

VIADAT-
ANALYZE

VIADAT-
ANNOTATE

VIADAT-
TEXT 

transcription 
/ alignment

A/V 
bitstream

anotation /
analysis

anotation /
analysis



“USTR” project

• Same program, project led by West Boh. Univ.
– With USTR – Institute for the Study of Totalitarian Regimes

• UFAL/LINDAT: Supplying tools only

• Goal: search in audio/video recordings

– Similar to the MALACH project / CVHM

• Also 2016-2019

17.-18.9.2018 UFAL Seminar, Perlova voda, 2018 3



  

CEMI - Center for Large Scale Multi-modal 
Data Interpretation

Funding: Czech Science Foundation (GAČR),14 Million CZK

Duration: 7 Years, 2012 - 2018

Consortium: 4 Institutions

        1. ČVUT: Czech Technical University, Jiří Matas (coordinator)

        2. MU: Masaryk University, Pavel Zezula

        3. ZČU: University of West Bohemia, Josef Psutka 

        4: UK: Charles University, Pavel Pecina



  

Projects goals

The project aims at exploiting large collections of unlabeled 
multi-modal data, mainly video footage, to further state-of-
the-art in video, audio and natural language 
understanding, interpretation, annotation and retrieval by 
combining unsupervised and semi-supervised learning.

Expertise:
● ČVUT: image processing (video, pictures) 
● ZČU: speech processing (speech recognition)
● MU: similarity search (images, text)
● UK: NLP, MT … 



  

UFAL contribution/outcomes

Staff

● Silvie Cinková, Jan Hajič jr. (2018), Petra Galusčáková (2017), 
Jindřich Helcl, Martin Holub, Ema Krejčová, Jindřich Libovický (2018), 
Tomáš Musil, Pavel Pecina, Lenka Smejkalová, Anna Vernerová

Publications

● ~72 items in Biblio 

● 5 IF journals

● 2x A*, 6x A, 5x B, 5x C conference papers (CORE ranking)

● Tasks

● text recognition from scene images, speech retrieval, 
search/hyperlinking in audiovisual data, natural language 
identification (text, speech), cross-lingual information retrieval



  

Scene text recognition
(J. Libovický)



  

Multimodal machine translation
(J. Libovický, J. Helcl)



  

Handwritten Music Recognition
(J. Hajič jr.)



  

Seach and hyperlinking in audio-video
(P. Galusčáková)



  

CEMI TechDemo
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Korektor
Spellchecker and an occasional grammarchecker

provides spellchecking with automatic context-aware corrections

diacritics restoration most reliable

general spellchecking module capable of correcting spelling errors and
(ideally) also grammatical errors

Available as

binary

Korektor, 1/4



Korektor

web REST service

Korektor, 2/4



Korektor

browser plugin allowing to correct any editable field

Korektor, 3/4
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Korektor

the current version is based on Michal Richter's Master thesis (2012)

models primarily for Czech, difficult to extend for other languages

explicit morphological dictionary is needed
explicit error model definition is required

Future Plans

Jakub Náplava is developing a new version based on deep NNs:
better performance
easily extensible

Korektor, 4/4
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MorphoDiTa
Morphological dictionary and tagger
Morphological dictionary is a set of triples

(form, lemma, tag)

efficiently encodes it (2MB out of 6.5GB)

allows performant lookups

morphological analysis (all matching triples for a given form)
morphological generation (all matching triples for a given lemma)

provides a guesser (currently only for morphological analysis)

Morphodita, 1/4
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MorphoDiTa
The tagging part can perform disambiguation of POS tags and lemmas.

Technical stuff

efficient C++ implementation under open-source license (MPL 2.0)
bindings for Python, Perl, Java, C#
web REST service

Morphodita, 3/4
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MorphoDiTa
Future Plans

improved tagging models (results in another slot about deep learning)

better guesser for morphological analysis

a guesser for morphological generation

move to CoNLL-U as the universal format

provide binary wheels for Python

Morphodita, 4/4
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UDPipe
Completely trainable pipeline for analysing texts

uses CoNLL-U as internal representation

performs

tokenization
sentence segmentation
POS tagging into UPOS, XPOS and FEATS
lemmatization
dependency parsing

everything trainable from data only

pretrained models for UD data (60 languages, 90 treebanks in UD 2.2)

technical stuff

efficient C++ implementation under open-source license (MPL 2.0)
bindings for Python, Perl, Java, C#
web REST service UDPipe, 1/3
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current UDPipe 2.0 prototype
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UDPipe
Usage

used in CoNLL 2017 and CoNLL 2018 Shared Tasks in UD parsing

current UDPipe 2.0 prototype

one of three winners of CoNLL 2018 ST

overall winner of Extrinsic parser evaluation, EPE 2018

more detailed results in another slot about deep learning

the web REST service processed ~750 000 requests in last 5 months,
processing ~3GB of data

UDPipe, 2/3
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UDPipe
Future Plans

release improved models

GPU for inference is recommended

improve tokenization

allow documents to contain formatting markup, e.g., <b> etc.
allow processing only some parts of documents, e.g., only content of
<text> elements etc.

use CoNLL-U as the universal format in our services, with extensions in
form of sentence-level and document-level object data

bundle with appropriate tools like NER, sentiment analysis, …

start with more difficult (more semantic) tasks

coreference resolution (à la English)
t-layer parsing

UDPipe, 3/3
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Cross-lingual Syntactic Parsing

 e.g.: parse Lower Sorbian
 no training data
 use training data for other close languages

 Upper Sorbian, Polish, Czech

 our focus: dependency parsing, POS tagging
 probably adaptable to other NLP tasks

 no/low annotated data for the “target” language
 annotated data for some (close) “source” languages
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Methods, subtasks, problems

 strong multilingualism
 massively multiparallel corpora (Bible, Watchtower)
 tens or hundreds of languages

 word alignment, machine translation
 low data
 special needs (very literal, monotone, 1:1…)

 cross-lingually consistent annotation (UD)
 tokenization, encoding, transliteration…
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Cross-lingual Syntactic Parsing 13/13

At ÚFAL

 The “team”
 Dan Zeman
 Zdeněk Žabokrtský, David Mareček, Rudolf Rosa
 Loganathan, Adedayo Oluokun, Vinit Ravishankar…

 Best in the world (at least in shared tasks)
 2017 VarDial: 1st place
 2018 CoNLL: 1st place (for low-resource languages)

 NPFL120 Multilingual NLP (Dan, Rudolf, oBo)
 summer semester, everyone welcome!



NER and NameTag 

Jana Straková
strakova@ufal.mff.cuni.cz

Kostelec nad Ohří, 2018



NameTag currently

Named Entity Recognition tool,

open-source, free software (Mozilla Public License 2.0),

precompiled binaries, pretrained models for Czech and English (CC BY-NC-SA),

REST web service,

bindings in Python, Perl.



NER Thesis 2017



NameTag without morphology
Improved architecture with deep NN bells and whistles:

(Deep NN, lazy Adam, RNNs with LSTM, pretrained WEs, end-to-end WEs, 
end-to-end CLEs with GRU, dropout, word dropout, adaptive learning rate.)

No manual classification features.

No morphological analysis, no POS, just forms.

Thesis 2017 (Straková et. al, 2016) 09/2018

CNEC 1.0 F1 73.71 78.70



NameTag (Near :)) Future
Release new architecture (trade-off between F1 and model size/performance),

CoNLL-U IO,

shared CoNLL-U library with MorphoDiTa and UDPipe,

perhaps structured NER.



  

NLP frameworks: Treex & Udapi
Martin Popel, Zdeněk Žabokrtský et al.

● Treex https://github.com/ufal/treex

 Perl only, quite slow, no progress since ~2016
 Treex::Web, support for tectogrammatical layer, TectoMT etc.

● Udapi http://udapi.github.io (API for UD, successor of Treex) 
 Perl, Java, Python

 native support of Universal Dependencies and CoNLL-U
 focus: speed and simplicity
 format conversions and transformations
 UD validity tests (ud.MarkBugs) and fixes (ud.ComplyWithText)
 querying, data analysis (ud.See), evaluations (eval.Conll18)
 taught in NPFL070 – Language Data Resources

https://github.com/ufal/treex
http://udapi.github.io/
https://github.com/udapi/udapi-python/blob/master/udapi/block/ud/markbugs.py
https://github.com/udapi/udapi-python/blob/master/udapi/block/ud/complywithtext.py
https://github.com/udapi/udapi-python/blob/master/udapi/block/util/see.py
https://github.com/udapi/udapi-python/blob/master/udapi/block/eval/conll18.py


Neural Monkey an open-source toolkit for sequence learning

Toolkit goals

● Code readability
● Modularity along research concepts
● Up-to-date building blocks
● Fast prototyping

Development

● Python 3.5, TensorFlow
● GPU support using CUDA and cuDNN
● Actively developed on Github

http://github.com/ufal/neuralmonkey

Achievements

● 317 stars on Github
● 20 Google scholar citations
● Significant amount of citations from *ACL 

conferences



  

Tensor2Tensor
Martin Popel et al.

 Transformer Neural MT model, T2T framework
 Best system in WMT2018 manual evaluation

for English→Czech and Czech→English

(significantly better than Google, Edinburgh etc.)

 See my PhD thesis for details

http://ufal.mff.cuni.cz/~popel/papers/phd_thesis.pdf


Sentiment analysis – what   

 

• automatic extraction of opinions or emotions given    
in a piece of text or in spoken data 

   = what people actually think 

 

 

 

 



Sentiment analysis – why   
 

•  product reviews 
 

•  public opinion surveys 
 

•  social media monitoring (personalized marketing) 
 

•  intention analysis (churn analysis) 
 

•  forensics (fraud detection) 
 

•  marketing trends prediction (stock/crypto market prediction) 
 

•  election outcome prediction 
 

• healthcare applications 

 

 

 

 



Sentiment analysis – results   
 

 

• 0,89     F-Score on 
positive/negative polarity 
detection 

 

• 0,85     precision on opinion 
target identification 

 

• one finished GAČR, several 
theses, endless hours of fun… 

 

 

 



Sentiment analysis – next steps   
 

 

• more experiments with 
neural networks & linguistics 
structure (diploma thesis      
V. Glončák) 

 

• psycholinguistic experiments 
 

• analysis of suprasegmental 
features 

 

• multimodal data analysis 

 

     veselovska@ufal.mff.cuni.cz 

 





LSD  -  Linguistic Structure in Deep networks
● NLP tasks: machine translation, sentiment analysis, text summarization, ...
● solved by deep neural networks

○ in end-to-end fashion
○ with very little or no linguistic resources

Goals:

● To analyze NN, what specifically they learn inside for particular NLP tasks
● What is learned in word embeddings, hidden states, attention mechanism?
● Are there any linguistic features or structures we could compare to the established linguistic 

theories?

● We do NOT want to improve any of the NLP tasks



Example: Transformer encoder self-attentions 



Example: Transformer encoder self-attentions (2)

… CKY applied across all its heads and layers:



Our team
● David Mareček
● Jindřich Libovický  -  Neural Monkey, ...
● Rudolf Rosa  -  morphology, syntax
● Tomáš Musil  -  semantic properties of word embeddings 

Source code: http://github.com/ufal/lsd

Online demo of NLP tasks: http://quest.ms.mff.cuni.cz/neuralmonkey-czm/



LINDAT/CLARIN

becomes

LINDAT/CLARIAH-CZ

Jan Hajič



Clarin ERIC
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Since 2012 – Czech Republic founding member

19 members (countries) + 1 observer country



LINDAT/CLARIN
2016-2019

• Czech CLARIN “virtual” node, member of Clarin ERIC

• 1 center, 4 partners, 18+ people, 14M Kč/year budget

• Charles University (Prague)

• physical location of servers and data center

• Institute of Czech Language, Academy of Sciences

• Masaryk University of Brno

• University of West Bohemia, Pilsen

17.-18.9.2018 ÚFAL Seminar, Perlová voda 2018 3



LINDAT/CLARIN
• Data, tools and services at http://lindat.cz

• Data: repository (dSpace, LINDAT developed), used in other countries

• 19 major services & applications - all tools Open Source (incl. „IJP“)

• Kontext (UD, parallel, speech), PML-TQ, lexicons

• Allows user-initiated deposit (i.e., for H2020 DMPs)
• 315 language resources or tools available (with Open Data) [253+62 ext.]

17.-18.9.2018 ÚFAL Seminar, Perlová voda 2018 4
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DARIAH ERIC

Digital Research Infrastructure 

for the Arts and Humanities



• Merge of CLARIN and DARIAH nodes in Czechia

• Timeline 2019-2022, budget ~170M CZK

• 2019 in parallel with LINDAT/CLARIN

• Partners of Charles University:

• Masarykova univerzita (FI, FF), Ústav pro jazyk 
český AV ČR, v.v.i., Západočeská univerzita v 
Plzni (FAV), Národní knihovna Praha, Moravská 
zemská knihovna, Národní galerie, Národní filmový 
archiv, Knihovna Akademie věd ČR, Filosofický 
ústav AV ČR, v.v.i., Historický ústav AV ČR, v.v.i.
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LINDAT/CLARIAH-CZ



• Provide digital data not only for language/linguistics, but 

for other [D]Hum: history, literature, philosophy, visual art, 

film, interdisciplinary fields w/humanities 

• Services and tools (mostly language, but also multimedia)

• Provide access

• Multiple repositories (e.g. National Library + Library of the 

AV – KRAMERIUS system), LINDAT DSpace for rest

• Cooperate with both CLARIN ERIC and DARIAH ERIC

• CZ will become full member of DARIAH ERIC

• Continue all CLARIN work: IJP, Center for Visual History 

Malach, etc.
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LINDAT/CLARIAH-CZ Goals



• Expansion of data (PDT-C, lexicons, tools)

• Services (better MT, NE Linking, …)

• Integration in related projects (VIADAT)

• Any ideas?

• LINDAT/CLARIAH-CZ exact plan yet to be written!
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LINDAT/CLARIAH-CZ Plans



http://lindat.cz

17.-18.9.2018 ÚFAL Seminar, Perlová voda 2018 9

Thank you!



CLARIN-LAPPS GRID interoperability
Mellon Foundation Planning grant

2016-2018

Jan Hajič
(Pavel Straňák, Jozef Mišutka, Ondřej Košarko)



CLARIN – LAPPS Grid
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CLARIN-LAPPS Grid
Continuation project?

• Implementation

– AAI

– Weblicht-Galaxy interoperability

– Clarin Switchboard (resources to tools mapping)

– LINDAT: AAI plus UDPipe, 

• new: Named Entity Linking (for news: en, de, cs)

• 2019-2021

• Still in preparation
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European Language Grid
2019-2021

Jan Hajič



ELG
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• Platform for NLP resources, tools and services

• To be used in commercial applications

– Research use for free

• Run by a company – business plan for future

– Expected to run beyond project end 

• DFKI, CUNI, Sheffield, Edinburgh, ELDA, Tilde, 
SAIL Labs, Expert System Iberia

• UDPipe might or might not be included



ELG structure
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ELG budget

• CUNI:

– 1,950,000 EUR to distribute to SMEs („3rd 
parties“)

– 457k EUR for CUNI

– 354K EUR labor

• 84 PM (2,3 FTE), 24PM min. for Pilot management

• ~12 PM overall mgmt

• About ½ FTE for UDPipe and other tool integration

• About ½ FTE for administration, organization of events
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ELITR: European Live Translator
 Partners: CUNI (coord), UEDIN, KIT, alfaview, Pervoice, SAO (aka NKÚ)
Main goals:
● Machine interpreting at EUROSAI 2020 Congress in Prague (all EU+ SAIs).
● Document translation for audit reports of EUROSAI.

○ Highly multilingual: 24 EU languages + Albanian, Arabic, Armenian, Azerbaijani, Belorussian, 
Bosnian, Georgian, Hebrew, Icelandic, Kazakh, Luxembourgish, Macedonian, Moldovan, 
Montenegrin, Norwegian, Russian, Serbian, Turkish, and Ukrainian.

● (Speech translation in alfaview, something like GotoMeeting.)
● Automatic “minuting” of online meetings ≈ Speech&Dialogue Summarization:

○ Input: Bulleted agenda, speech during the call.
○ Output: Complete transcript, Agenda populated with the minutes.
○ Mode: off-line or optionally on-line (transcript and minutes grow in shared googledoc).
○ We need you and your data!

■ Whatever meetings you have from now on (Czech or English, or other langs.),
please run them with our co-operation and donate the data.

■ (ELITR will handle GDPR+consent correctly, procedures in preparation.)
People: Ondřej Bojar, Anja Nedolužko, ... 

new! 2019-2021
 





Bergamot: In-Browser Translation
 
Partners: UEDIN (coord), CUNI, USHEF, UTARTU, Mozilla
Main goals:
● MT within browser
● Efficiency, efficiency, efficiency (model size, speed, non-GPU/low-end GPU).
● Quality estimation
● Dynamic adaptation
● Outbound Translation (“Gisting reversed”) <- our main

○ Design user interface and the underlying MT
to allow reliably produce text in a foreign language
given the unreliable MT engines.

○ Involves: quality/confidence estimation, source complexity estimation, automatic source 
simplification, many-source translation (“many-source” is having more variants of source, e.g. 
all the reformulations; technically related to multi-source).

People: Ondřej Bojar, Dušan Variš, Jindra Helcl, ...

new! 2019-2021
 



Hindi Visual Genome
● Development of a Dataset for English-Hindi 

Multi-Modal Machine Translation. 
● 32K English-Hindi parallel segments, each being 

a label of a region in a picture.
● Test set: 1500 segments selected so that the 

image will be needed to disambiguate.
● English segments and images taken from “Visual 

Genome” (https://visualgenome.org/ ).
● Hindi Translation done by our NMT system 

(Tensor2Tensor) and post-edited by volunteers 
using our validation tool. 
http://ufallab.ms.mff.cuni.cz/~parida/index.html)



Searching for Ambiguous Words where Image Helps
● When translating the word “penalty”, the image can help:

But what other words are like that?
● Approach:

○ Cluster Hindi translations of English words based on their word embeddings.
○ Sort English words by level of separation of its Hindi clusters.
○ Manually validate.

● Result:
○ In the first 222 candidates, only 16 are sufficiently ambiguous.
○ In the next 222 candidates, only 3 are sufficiently ambiguous.
○ => Our ordering is reasonable, but such words are scarce. Experimental Setting



Social Sciences & 
Humanities Open Cloud 
SSHOC



Social Sciences and Humanities Open 
Cloud (SSHOC)  

where data, tools, and training are available and 
accessible for users of SSH data 

user-friendly tools & services  

links between people, data, services and training  

secure environments for sharing and using sensitive 
and confidential data  

multilingual aspects (sociological surveys …)



# Participant Legal Name Country

1 CESSDA AS NO

2 EUROPEAN SOCIAL SURVEY EUROPEAN RESEARCH INFRASTRUCTURE CONSORTIUM UK

3 EUROPEAN RESEARCH INFRASTRUCTURE CONSORTIUM FOR THE SURVEY OF HEALTH, AGEING 
AND RETIREMENT IN EUROPE DE

4 CLARIN ERIC NL

5 DIGITAL RESEARCH INFRASTRUCTURE FOR THE ARTS AND HUMANITIES FR

6 STICHTING LIBER NL

7 KONINKLIJKE NEDERLANDSE AKADEMIE VAN WETENSCHAPPEN - KNAW NL

8 UNIVERSITEIT VAN AMSTERDAM NL

9 STICHTING KATHOLIEKE UNIVERSITEIT BRABANT NL

10 TRUST-IT SERVICES LIMITED UK

11 SEMANTIC WEB COMPANY GMBH AT

12 FONDATION NATIONALE DES SCIENCES POLITIQUES FR

13 THE UNIVERSITY OF NOTTINGHAM UK

14 DEUTSCHES ARCHAOLOGISCHES INSTITUT DE

15 CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS FR

16 CONSIGLIO NAZIONALE DELLE RICERCHE IT

17 UNIVERSITY COLLEGE LONDON UK

18 FOUNDATION FOR RESEARCH AND TECHNOLOGY HELLAS EL

19 STICHTING CENTERDATA Netherlands



CUNI (“linked third party”)

WP 3: Lifting Technologies and Services into the SSH 
Cloud  

T3.1 Multilingual Terminology  

T3.3 Text & Data Mining  

WP 4: Innovations in Data Production  

domain specific (social surveys) MT system for CAT 

28,5 PMs, 40 months, from January 1, 2019
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