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RELATE - A platform for Romanian language technologies and resources

Includes technologies developed at ICIA and by Partners in multiple 
projects:

CoRoLa, ReTeRom, ROBIN, Presidency, MARCELL, CURLICAT,

Enrich4All, ELE, USPDATRO

Follows ELG philosophy:

- web services, REST APIs, dockers when possible
- services can be distributed across different physical nodes
- services can be consumed directly from partners

https://relate.racai.ro 

https://relate.racai.ro


RELATE - overview papers

Vasile Păiș,  Radu  Ion,  and  Dan  Tufiș.  “A  Processing  Platform  Relating  Data  and Tools for 
Romanian Language”. English. In:Proceedings of the 1st International Workshop on Language 
Technology Platforms. Marseille, France: European Language Resources Association, 2020, pp. 81–88. 
URL:https://www.aclweb.org/anthology/2020.iwltp-1.13 

Vasile Păiș. “Multiple annotation pipelines inside the RELATE platform”. In:The 15th International  
Conference  on  Linguistic  Resources  and  Tools  for  Natural  Language Processing. 2020, pp. 65–75. 
URL:https://profs.info.uaic.ro/~consilr/wp-content/uploads/2021/03/volum-ConsILR-v-4-final-revizuit.pdf#p
age=73 .

Vasile Păiș, Dan Tufiș, and Radu Ion. “Integration of Romanian NLP tools into the RELATE platform”. 
In:International Conference on Linguistic Resources and Tools for Natural Language Processing. 2019, pp. 
181–192. URL: 
https://profs.info.uaic.ro/~consilr/2019/wp-content/uploads/2020/01/ConsILR2019_final_BTT-60-ex-B5.pdf
#page=189 .

https://www.aclweb.org/anthology/2020.iwltp-1.13
https://profs.info.uaic.ro/~consilr/wp-content/uploads/2021/03/volum-ConsILR-v-4-final-revizuit.pdf#page=73
https://profs.info.uaic.ro/~consilr/wp-content/uploads/2021/03/volum-ConsILR-v-4-final-revizuit.pdf#page=73
https://profs.info.uaic.ro/~consilr/2019/wp-content/uploads/2020/01/ConsILR2019_final_BTT-60-ex-B5.pdf#page=189
https://profs.info.uaic.ro/~consilr/2019/wp-content/uploads/2020/01/ConsILR2019_final_BTT-60-ex-B5.pdf#page=189




Comparison of RO - BLARK

Păiș, Vasile and Ion, Radu and Avram, Andrei-Marius and 
Mitrofan, Maria and Tufiș, Dan (2021). In-depth evaluation of 
Romanian natural language processing pipelines. In 
Romanian Journal of Information Science and Technology 
(ROMJIST). vol. 24, no. 4, pp. 384--401, 
https://www.romjist.ro/full-texts/paper700.pdf 

https://www.romjist.ro/full-texts/paper700.pdf


Language resources and pre-trained models





RELATE - public view



RELATE - authenticated view



RELATE - Large corpora

Efficiently stores and handles large corpora:

- text only
- text + audio
- text + PDF

- + metadata
- in the future => other types of bimodal/multimodal data

Parallel processing 

- task scheduling
- services from multiple nodes



RELATE Task-based processing



RELATE Features

● Corpora management: create, upload, download, archive, annotate, 
statistics, visualize

● Creation of gold corpora: integrates BRAT for NER and other tasks, speech 
recorder for speech-text aligned corpora

● Annotation: lemma, part-of-speech, dependency parsing, syllabification, 
phonetic transcription, diacritics restoration, NER (Legal/BioNER), IATE, 
EuroVoc, generic terminology

● Machine translation: text-to-text, speech-to-speech
● Speech: ASR, TTS, speech-to-speech translation
● WordNet interface: RoWordNet, aligned query with EnWordNet
● CoRoLa interface: Korap, speech component, word embeddings



RELATE Features

● Anonymization: from the CURLICAT project
● Legal NER: Person, Organization, Location, Time, Legal references (from a 

gold annotated sub-corpus derived from the MARCELL corpus)
● Pre-trained language models: available for download
● Standard formats: CoNLL-U, CoNLL-U Plus, XML, JSON, RDF

● A modular architecture which continues to expand with new projects



Text processing

● Gold corpora creation

● Task-based processing

● Standoff Metadata

● Import/Export



Gold corpora creation - NER - MicroBloggingNERo

● Păiș, Vasile and Mitrofan, Maria and Barbu-Mititelu, Verginica and Irimia, Elena and Gasan, Carol Luca and Micu, Roxana and Marin, Laura 
and Dicusar, Maria and Florea, Bianca and Badila, Ana (2022). Romanian micro-blogging named entity recognition (MicroBloggingNERo). 
Zenodo, https://doi.org/10.5281/zenodo.6905235 

● Păiș, Vasile and Barbu Mititelu, Verginica and Irimia, Elena and Mitrofan, Maria and Gasan, Carol Luca and Micu, Roxana (2022). Romanian 
micro-blogging named entity recognition including health-related entities. In Proceedings of The Seventh Workshop on Social Media Mining 
for Health Applications, pp. 190--196, https://aclanthology.org/2022.smm4h-1.49 

https://doi.org/10.5281/zenodo.6905235
https://aclanthology.org/2022.smm4h-1.49


Gold corpora creation - NER - LegalNERo

● Păiș, Vasile and Mitrofan, Maria and Gasan, Carol Luca and Ianov, Alexandru and Ghiță, Corvin and Coneschi, Vlad Silviu and Onuț, Andrei 
(2021). Romanian Named Entity Recognition in the Legal domain (LegalNERo). Zenodo, https://doi.org/10.5281/zenodo.4772094 

● Păiș, Vasile and Mitrofan, Maria. (2021) Towards a named entity recognition system in the Romanian legal domain using a linked open data 
corpus. In Workshop on Deep Learning and Neural Approaches for Linguistic Data, pp. 16--17.

● Păiș, Vasile and Mitrofan, Maria and Gasan, Carol Luca and Coneschi, Vlad and Ianov, Alexandru (2021). Named Entity Recognition in the 
Romanian Legal Domain. In Proceedings of the Natural Legal Language Processing Workshop, pp. 9--18. 
https://aclanthology.org/2021.nllp-1.2 

https://doi.org/10.5281/zenodo.4772094
https://aclanthology.org/2021.nllp-1.2


Gold corpora creation - Annotator Instances + Dashboard



Multiple NER models

● Păiș, Vasile (2022). RACAI at SemEval-2022 Task 11: Complex named entity recognition using a lateral inhibition mechanism. In Proceedings 
SemEval, pp. 1562--1569, https://aclanthology.org/2022.semeval-1.215 

● Mitrofan, Maria and Păiș, Vasile (2022). Improving Romanian BioNER Using a Biologically Inspired System. In Proceedings of the 21st 
Workshop on Biomedical Language Processing, pp. 316--322, https://aclanthology.org/2022.bionlp-1.30 

https://aclanthology.org/2022.semeval-1.215
https://aclanthology.org/2022.bionlp-1.30


Task-based processing



MARCELL-RO Corpus

● Part of the CEF Telecom project Multilingual Resources for CEF.AT in the legal 
domain (MARCELL) 

● 7 legislative corpora containing the total body of national legislative documents in 
effect for 7 countries included in the consortium: Bulgaria, Croatia, Hungary, Poland, 
Romania, Slovakia and Slovenia

● Tokenized, lemmatized, morphologically annotated, dependency parsed, named 
entities, nominal phrases, term annotation with IATE and EuroVoc.

● annotated in the RELATE platform
● statistics computed in the platform (4.3 million sentences, 144k documents, 67 

million tokens)
● exported as archives (text, conllu plus and xml) from the platform



Task-based processing

● Tamás Váradi, Svetla Koeva, Martin Yamalov, Marko Tadić, Bálint Sass, Bartłomiej Nitoń, Maciej Ogrodniczuk, Piotr Pęzik and Barbu 
Mititelu, Verginica and Radu Ion and Irimia, Elena and Mitrofan, Maria and Păiș, Vasile and Tufiș, Dan and Radovan Garabík, Simon Krek, 
Andraz Repar, Matjaž Rihtar and Janez Brank (2020). The MARCELL Legislative Corpus. In Proceedings of The 12th LREC, pp. 
3754-3761. https://www.aclweb.org/anthology/2020.lrec-1.464/ 

● Tufiș, Dan and Mitrofan, Maria and Păiș, Vasile and Ion, Radu and Coman, Andrei (2020). Collection and Annotation of the Romanian Legal 
Corpus. In Proceedings of The 12th LREC, pp. 2766-2770. https://www.aclweb.org/anthology/2020.lrec-1.337/ 

● https://elrc-share.eu/repository/search/?q=marcell 

https://www.aclweb.org/anthology/2020.lrec-1.464/
https://www.aclweb.org/anthology/2020.lrec-1.337/
https://elrc-share.eu/repository/search/?q=marcell


Task-based processing

● Váradi, Tamás and Nyéki, Bence and Koeva, Svetla and Tadić, Marko and Štefanec, Vanja and Ogrodniczuk, Maciej and Nitoń, Bartlomiej 
and Pęzik, Piotr and Barbu Mititelu, Verginica and Irimia, Elena and Mitrofan, Maria and Păiș, Vasile and Tufiș, Dan and Garabík, Radovan 
and Krek, Simon and Repar, Andraž (2022). Introducing the CURLICAT Corpora: Seven-language Domain Specific Annotated 
Corpora from Curated Sources. In Proceedings LREC, pp. 100--108. https://aclanthology.org/2022.lrec-1.11/ 

● https://elrc-share.eu/repository/search/?q=curlicat  

https://aclanthology.org/2022.lrec-1.11/
https://elrc-share.eu/repository/search/?q=curlicat


CURLICAT-RO Corpus

● Part of the CEF Telecom project Curated Multilingual Resources for CEF.AT(CURLICAT)
● an ongoing project (will finish this year)
● 7 monolingual corpora containing texts from the following fields: culture, education, 

economy, health, nature, politics, science
● Bulgaria, Croatia, Hungary, Poland, Romania, Slovakia and Slovenia
● Anonymized, tokenized, lemmatized, morphologically annotated, dependency parsed, 

named entities, nominal phrases, term annotation with IATE and automatic term 
recognition.

● annotated in the RELATE platform
● statistics computed in the platform (4.4 million sentences)
● will be exported as archives (text, conllu plus) from the platform



Task-based processing - Statistics



Standoff Metadata



Standoff Metadata - CoRoLa



Standoff Metadata - CoRoLa



Import/Export



Import/Export



Import/Export
● CSV/TSV for small texts

● each line is processed as an 
independent text document



Import/Export



Import/Export



Import/Export



Import/Export



Speech Processing

● Corpora creation

● Modules

● Task-based processing



Speech - Corpora creation



Speech - Corpora creation

Păiș, Vasile and Ion, Radu and Barbu Mititelu, Verginica and Irimia, Elena and Mitrofan, Maria and Avram, Andrei (2021). ROBIN Technical 
Acquisition Speech Corpus. Zenodo, https://doi.org/10.5281/zenodo.4626539 

Păiș, Vasile and Ion, Radu and Avram, Andrei-Marius and Irimia, Elena and Mititelu, Verginica Barbu and Mitrofan, Maria (2021). Human-Machine 
Interaction Speech Corpus from the ROBIN project. In Proceedings SPED, pp. 91-96. https://ieeexplore.ieee.org/document/9587355 

https://doi.org/10.5281/zenodo.4626539
https://ieeexplore.ieee.org/document/9587355


Speech - Corpora creation



Speech - Corpora creation



Speech - Modules

● ASR - DeepSpeech2
Avram, Andrei-Marius and Păiș, Vasile and Tufis, Dan (2020). Romanian speech recognition experiments from the ROBIN project. In 
Proceedings CONSILR, pp. 103--114, 
https://profs.info.uaic.ro/~consilr/2021/wp-content/uploads/2021/03/volum-ConsILR-v-4-final-revizuit.pdf#page=111 

Avram, Andrei-Marius and Păiș, Vasile and Tufis, Dan (2020). Towards a Romanian end-to-end automatic speech recognition based on 
Deepspeech2. In Proceedings of the Romanian Academy Series A. vol. 21, pp. 395--402, 
https://acad.ro/sectii2002/proceedings/doc2020-4/11-Avram_Tufis.pdf 

● ASR - WAV2VEC2
Avram, Andrei-Marius and Păiș, Vasile and Tufiș, Dan (2022). Self-Supervised Pre-Training in Speech Recognition Systems. Chapter in Speech 
Recognition Technology and Applications  (ed. Păiș, Vasile). Nova Science Publishers, pp. 27--56, https://doi.org/10.52305/BKWM899 

https://profs.info.uaic.ro/~consilr/2021/wp-content/uploads/2021/03/volum-ConsILR-v-4-final-revizuit.pdf#page=111
https://acad.ro/sectii2002/proceedings/doc2020-4/11-Avram_Tufis.pdf
https://doi.org/10.52305/BKWM899


Speech - Modules



Speech - Modules

● Punctuation Restoration
Păiş, Vasile and Tufiş, Dan (2022). Capitalization and punctuation restoration: a survey. Artificial Intelligence Review 55(3), 1681–1722, 
https://rdcu.be/cpOcH 

Păiș, Vasile (2022). Punctuation Recovery for Romanian Transcribed Documents. Chapter in Speech Recognition Technology and Applications  
(ed. Păiș, Vasile). Nova Science Publishers, pp. 119--154, https://doi.org/10.52305/BKWM899 

https://rdcu.be/cpOcH
https://doi.org/10.52305/BKWM899


Speech - Modules

● TTS - RACAI SSLA
Zafiu, Adrian and Dumitrescu, Ștefan Daniel and Boroș, Tiberiu (2015). Modular Language Processing framework for Lightweight Applications 
(MLPLA). In Proceedings of LTC 2015.

Boroș, Tiberiu (2013). Contributions to the modeling and implementation of Text-To-Speech Synthesis System. Case Study: Romanian 
Language. PhD thesis, Romanian Academy.

Boroș, Tiberiu and Ion, Radu and Dumitrescu, Ștefan Daniel (2013). The RACAI text-to-speech synthesis system. In Blizzard Challenge 
Workshop 2013.

● TTS - ROBIN
Tufiș, Dan and Barbu Mititelu, Verginica and Irimia, Elena and Mitrofan, Maria and Ion, Radu and George, Cioroiu (2019). Making Pepper 
Understand and Respond in Romanian. In the 22nd International Conference on Control Systems and Computer Science.

- bazat pe TTS-Cube : https://tiberiu44.github.io/TTS-Cube/ 

https://tiberiu44.github.io/TTS-Cube/


Speech - Modules
● TTS - RACAI SSLA

Zafiu, Adrian and Dumitrescu, Ștefan Daniel and Boroș, Tiberiu (2015). Modular Language Processing framework for Lightweight Applications 
(MLPLA). In Proceedings of LTC 2015.

Boroș, Tiberiu (2013). Contributions to the modeling and implementation of Text-To-Speech Synthesis System. Case Study: Romanian 
Language. PhD thesis, Romanian Academy.

Boroș, Tiberiu and Ion, Radu and Dumitrescu, Ștefan Daniel (2013). The RACAI text-to-speech synthesis system. In Blizzard Challenge 
Workshop 2013.

● TTS - ROBIN - bazat pe TTS-Cube : https://tiberiu44.github.io/TTS-Cube/ 
Tufiș, Dan and Barbu Mititelu, Verginica and Irimia, Elena and Mitrofan, Maria and Ion, Radu and George, Cioroiu (2019). Making Pepper 
Understand and Respond in Romanian. In the 22nd International Conference on Control Systems and Computer Science.

● TTS - RomanianTTS - http://romaniantts.com 

Adriana Stan, Junichi Yamagishi, Simon King, Matthew Aylett (2011) "The Romanian speech synthesis (RSS) corpus: Building a high quality 
HMM-based speech synthesis system using a high sampling rate", In Speech Communication, vol. 53, no. 3, pp. 442-450.

http://romaniantts.com


A Modular Approach for Romanian-English Speech Translation, Avram, Andrei-Marius and Păiș, Vasile and Tufiș, Dan, 
NLDB 2021





Text Translation

CEF Automated Translation 
toolkit for the Rotating 
Presidency of the Council of the 
EU

Developed by Tilde with support 
from ICIA during the Romanian 
presidency

The API is integrated in 
RELATE



Speech - Task-based processing

Păiș, Vasile and Mitrofan, Maria and Avram, Andrei-Marius. Romanian Language Translation in the RELATE Platform. In Proceedings of 
LoResMT, pp. 64--74, https://aclanthology.org/2022.loresmt-1.9 

https://aclanthology.org/2022.loresmt-1.9


Linked Data

https://www.racai.ro/p/llod/ 

● Corpora converted to linked data (RDF)
● Apache Jena Fuseki available in RELATE

○ several Romanian corpora loaded in Fuseki
● RELATE supporting RDF in certain places

Barbu Mititelu, Verginica and Irimia, Elena and Păiș, Vasile and Avram, Andrei-Marius and Mitrofan, Maria (2022). Use case: Romanian 
language resources in the LOD paradigm. In Proceedings of the Linked Data in Linguistics Workshop, pp. 35--44, 
http://www.lrec-conf.org/proceedings/lrec2022/workshops/LDL/2022.ldl2022-1.0.pdf#page=43 

Barbu Mititelu, Verginica and Irimia, Elena and Păiș, Vasile and Mitrofan, Maria and Avram, Andrei-Marius and Curea, Eric (2021). Linked open 
data resources for Romanian. In Proceedings CONSILR. pp. 7--19, 
https://profs.info.uaic.ro/~consilr/2022/wp-content/uploads/2022/04/consilr2021_14_03_2022_P.pdf#page=15  

https://www.racai.ro/p/llod/
http://www.lrec-conf.org/proceedings/lrec2022/workshops/LDL/2022.ldl2022-1.0.pdf#page=43
https://profs.info.uaic.ro/~consilr/2022/wp-content/uploads/2022/04/consilr2021_14_03_2022_P.pdf#page=15


Linked Data



Linked Data

https://relate.racai.ro/datasets/ 

Allows interrogation via 
SPARQL queries

Păiș, Vasile and Barbu-Mititelu, Verginica (2022). Linguistic Linked Open Data for Speech Processing. Chapter in Speech 
Recognition Technology and Applications  (ed. Păiș, Vasile). Nova Science Publishers, pp. 155--188, 
https://doi.org/10.52305/BKWM899 

https://relate.racai.ro/datasets/
https://doi.org/10.52305/BKWM899


RELATE development

● open source

https://github.com/racai-ai/RELATE 

● component-based
○ each functionality developed as a 

separate component
○ usually no direct interactions between 

components

https://github.com/racai-ai/RELATE



