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Multimodal and 
multilingual MT

… and how this could be interesting for 
translators and translation studies ...
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Things to talk about
Our projects related to machine translation

What we have done so far (WMT, IWSLT, ...)

Prototypes and ideas

Open questions and discussions
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Our Projects

Machine
Translation2 languages (fi/sv)

6 languages 
(de/en/es/fi/fr/nl)

1,000 languages

Data collection & MT

Audiovisual 
content & MT

Semantics  & MT
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Building a massive parallel corpus for Finnish and Swedish

● Public data (research in linguistics and translation studies) and MT training data
● Collected from the public sector and  private organisations

Creating a public translation engine of high quality

● General-purpose machine translation
● Customized translation engines
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Parallel Corpus Workbench



MeMAD project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 780069. This presentation has been produced by theMeMAD 
project. The content in this presentation represents the views of the authors, and the European 
Commission has no liability in respect of the content.



MeMAD project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 780069. This presentation has been produced by theMeMAD 
project. The content in this presentation represents the views of the authors, and the European 
Commission has no liability in respect of the content.

Interactive Sentence Alignment



In MeMAD: Helsinki Leads WP4
● Development of multilingual MT with 

multimodal input.
● Implementation and training of 

neural machine translation models 
covering at least six EU languages, 
both minor and major.

● Development of discourse-oriented 
machine translation optimised for the 
dynamics of the narrative in the 
audiovisual data streams.

● Providing support for cross-lingual 
content retrieval based on automatic 
content analysis.

(from WMT - multimodal MT task)
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What we have done so far
Image caption translation

● WMT18 multimodal translation task
(EN text + image → CS/DE/FR text)         → skipped Czech

Speech-to-text translation

● IWSLT18 speech translation task
(EN audio → DE text)
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The MeMAD Submission to the WMT18
Multimodal Translation Task
● Collaboration between

○ Aalto University
○ University of Helsinki
○ EURECOM

● Paper accepted to Conference for Machine Translation
● Preprint available https://arxiv.org/abs/1808.10802v2
● Open source, code available on github Waino/OpenNMT-py (branch 

develop_mmod)

https://arxiv.org/abs/1808.10802v2
https://github.com/Waino/OpenNMT-py/tree/develop_mmod
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WMT: Multi-modal translation task
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WMT: The submitted system 
● We adapt the Transformer (Vaswani et al., 2017) architecture 
● Global image features extracted from Detectron, a pre-trained object 

detection and localization neural network.
● Multi-lingual training: a single model trained to translate into both 

languages simultaneously, then finetuned for each language 
separately.

● Ensemble of 3 independently trained models.
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WMT: Data sets
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WMT: Human evaluation (direct assessment)
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WMT: Results
● We had the best system for En→De and En→Fr, by a wide margin
● However, the effect of the visual features is small.
● The largest gains come from the quality of the underlying text-only 

NMT system.
● Use of additional in-domain (COCO) and selected out-of-domain 

(OpenSubtitles) data is effective.
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WMT: Visual “disambiguation”



MeMAD project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 780069. This presentation has been produced by theMeMAD 
project. The content in this presentation represents the views of the authors, and the European 
Commission has no liability in respect of the content.

MeMAD at IWSLT 2018
Speech translation task

● Input : English audio (TED talks)
● Output: German text

Tracks

● Pipeline approach: English audio → ASR→ MT → German text
● End-to-end approach: English audio → German text
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IWSLT: Data sets
Task-specific:

● TED Speech Translation:  EN audio + transcripts, DE translations
● TED-LIUM:  EN audio + transcripts
● TED-WIT3:  EN transcripts + translations

Other:

● WMT data, OpenSubtitles2018 (all text only)
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IWSLT: Pipeline model
● Baseline: NN following the Listen, Spell, and Attend (LAS) architecture

● Acoustic model: Hybrid TDNN-HMM
● Language model: 4-gram
● Based on the Kaldi toolkit
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IWSLT: Pipeline model
ASR output translation model

● NMT with attentional RNNs 
(amun) or transformer

● Experiments with OpenNMT-py 
and Marian-NMT

● Sub-selection of ASR hypotheses
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Optimise NMT for ASR Output Translation
Problem: Standard MT is not trained for noisy ASR output

● Run ASR on all TED talks → ASR-to-German TED-trans
● Simulate ASR for text-only data: train NMT for English → ASR-English

● Translate all English OpenSubtitles2018 to ASR-like English
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What does this do?
Another example:

● Original:   I'm a child of 1984,
● ASR-like:   i am a child of nineteen eighty four 
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Translating the Development Test Set
The effect of “ASR-like translation” on MT performance
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IWSLT: Final Submission
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IWSLT: End-to-End Model
Work in progress…



MeMAD project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement No 780069. This presentation has been produced by theMeMAD 
project. The content in this presentation represents the views of the authors, and the European 
Commission has no liability in respect of the content.

IWSLT: End-to-End Model
Work in progress… and we’re not the only one.
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Discussions ...


