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BACKGROUND
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● ~64% of the World Wide Web is in 
English

● Only ~26% of users are native English 
speakers



24 official languages in Europe 󰎾 
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93 languages in EU 󰎾 spoken by more than 100k 
people
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Why privacy-friendly translations  
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● Current cloud-based services do not offer the privacy 
guarantees that we like to offer in Firefox



Privacy-friendly translations  
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● European Union 󰎾 funded project to investigate client-side 
private translation capabilities



Languages  
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Released
• Bulgarian, Dutch, English, French, German, Italian, Polish, Portuguese, Spanish

In development
• Catalan, Czech, Estonian, Finnish, Greek, Hungarian, Icelandic, Lithuanian, 

Maltese, Norwegian Bokmål,  Norwegian Nynorsk, Persian (Farsi), Russian, 
Slovenian, Turkish, Ukrainian



INFERENCE
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Model download  
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● Firefox will download and update the model from our servers - just for 
the languages that you need



Run models locally  
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● Use machine learning on the client side to translate locally

● All the data remains on the system



WASM engine with SIMD optimizations  

12

● NMT engine compiled to WebAssembly

● Using SIMD instructions via gemmology
○ 10x perf improvement

https://github.com/mozilla/gemmology


TRAINING
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Open Datasets  
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https://opus.nlpl.eu/

https://opus.nlpl.eu/


Data cleaning and augmentation  
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● Rule-based data cleaning + ML-based detection of bad sentence pairs 
(bicleaner-ai)

● Back-translation for data augmentation from monolingual data
○ Translate target to source
○ Add pair “noisy translated source” -> “good target”

󰏢 Mi piace 
mangiare

󰏃 J’aime manger

󰏢 Amo mangiare

https://github.com/bitextor/bicleaner-ai


Model training and compression  
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● Training of a large model

● Compression using knowledge distillation into a smaller one

● Quantization (float32 -> int8) for further compression and perf 
improvement



Pipeline  
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https://mozilla.github.io/firefox-translations-training/pipeline-steps.html

https://mozilla.github.io/firefox-translations-training/pipeline-steps.html


NEXT STEPS
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Improving quality 
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Fix numbers Fix capitalization The web is messy!

https://github.com/mozilla/firefox-translations-training/issues/216

https://github.com/mozilla/firefox-translations-training/issues/216
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Supporting more languages 

https://github.com/mozilla/firefox-translations-training/issues/369

https://github.com/mozilla/firefox-translations-training/issues/369


Android
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https://bugzilla.mozilla.org/show_bug.cgi?id=1820240

https://bugzilla.mozilla.org/show_bug.cgi?id=1820240


Settings improvements
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https://bugzilla.mozilla.org/show_bug.cgi?id=1869015

https://bugzilla.mozilla.org/show_bug.cgi?id=1869015


Selection translation  
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https://bugzilla.mozilla.org/show_bug.cgi?id=1855907

https://bugzilla.mozilla.org/show_bug.cgi?id=1855907


Help us!  
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● Know any dataset that we could use?

● Want to contribute code for a Firefox feature?

● Interested in adding support for your language?
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