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Language Tech

● Display
○ Unicode → unicode.org
○ Fonts → fonts.google.com/noto and 

github.com/googlefonts/noto-fonts 
○ Rendering → github.com/harfbuzz 

● Input
○ Keyboards, physical and virtual (on 

smartphones)
○ Handwriting recognition and optical 

character recognition (OCR)
○ Speech recognition (ASR)

● Understanding
○ Morphological analysis
○ Part-of-speech tagging
○ Syntactic parsing
○ Semantic/intent classification 

● Generation
○ Text-to-speech
○ Natural-language generation

● Machine translation

https://unicode.org
http://fonts.google.com/noto
https://github.com/googlefonts/noto-fonts
https://github.com/harfbuzz


900+

3,000+

7,000+

Dozens ➢ Google Speech-to-Text in ~130, Text-to-Speech in ~60

➢ Gboard today in 900+ language varieties (Android)
➢ Covering 95% of the world in their first language

➢ At least 3,000 have some written tradition (probably more)
➢ Almost all living writing systems supported by Unicode
➢ Almost all of Unicode supported by Google's free 

open-source Noto fonts & the HarfBuzz renderer

➢ 7,000+ living languages in the world



Developing Keyboards 
for 900+ Languages





(Source: English Wikipedia, "List of languages by number of native speakers")



(Will be presented at LREC 2022 in Marseille in June and posted to GitHub)





(Source: Wikimedia Incubator for Angika, a language of India)



Fortunately newer version of OSCAR improves the data quality quite significantly!
Many thanks to the OSCAR team :)











Bringing ASR to more 
languages





Elpis: Speech Tech in a User-Friendly GUI

(Source: Elpis user interface and elpis.readthedocs.io)

An easy-to-use open-source speech toolkit for fieldwork linguists & communities
Promising results across many languages, even with relatively little data (~2 hours). Runs on your laptop!

Built by the Australian Centre of Excellence for the Dynamics of Language, with help from Google
Learn more at github.com/CoEDL/elpis

https://github.com/CoEDL/elpis






(Source for this visual and the map on the preceding slide: Macaire 2021)



Bringing Language Technologies to More Languages

● On top of algorithms, need:
○ Clear language roadmap
○ Solid data gathering pipeline
○ Scalable data quality controls
○ Robust, easy-to-use trainer
○ Input from native speakers
○ Automatic dashboards to 

monitor progress & quality

● ASR
○ Unlabelled audio data
○ Transcribed audio data
○ Text in many languages

● NMT
○ Text in many languages
○ Ideally parallel, but 

monolingual also works



Many thanks!
Any questions?



Check this out in Google Earth at 
https://goo.gle/indigenouslanguages

https://goo.gle/indigenouslanguages

