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The Divvun and Giellatekno groups at UiT

« Divvun (tool development): = v
— Bgarre Gaup
— Elena Paulsen

— Linda Wiechetek
— Sjur Moshagen

« Giellatekno (academic research):
— Lene Antonsen @' EE,
— Trond Trosterud

* More people at home (altogether 11)






Tools

» Computer keyboards « Word form generation

* Cell phone keyboards « Hyphenation

 Word analysers « Language learning tools
« Dictionaries with grammar * Grammar checkers

» Spelling checkers « Machine translation

 Phone keyboards with spellers



Computer keyboards

SSSSSSSSS

On Windows the

keyboard installer Bﬂﬂﬂﬂnnnﬂ
CERNEVECERUCIIN ~ [a|s]e]r]t]yv]u]i]o]p]a]3]
local

e rannnanonnnoos

know your ofzfzfefcfviofnfmf [ [-] o
ST ol f=]<] -

Similarly on
macOS Computer keyboard for Skolt Sami




Cell phone keyboards
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North Sami cell phone keyboard



... for any syllabic or alphabetic writing system
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Prototype Cree Syllabic keyboard Prerelease Komi Cyrillic keyboard

In cooperation with AltLab at University of Alberta In cooperation with FU-lab in Syktyvkar



Spelling checkers

The spelling checkers work on:
* Linux, macOS, Windows

They are:

» open source & fast
They work with:

« MS Office

» LibreOffice

«  Web apps

... and more
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Spelling checker for South Sami in MS Word



... for all languages

Prerelease Cree speller
Works in MS Word

With the correct
language code

Norwegian (Nynorsk)
Norwegian tastatur

English (United States)
United States (Apple) - Paralle...
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néhiyawéwin tastatur
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Cell phone keyboards with spelling checkers

« Fast and responsive +  Giellld e
» Available for:
it a4 S e r ty ui opn
* iPhone
« Chromebook coming soon a s df g h j k | dt
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North Sami cell phone keyboard with spelling checker



Dictionaries with grammar

I n CI u d €s. sma—nob v  eahtsa Ohtsh
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South Sami dictionary



Language learning tools

Using our
analysers to give
better feedback

... and to create ,
dynamic @

exercises from :yj@

real texts UAGTA
Vasta-S
Resurssat
Bagadus

Neahttasatnegirji
Grammatihkka

OAHPA! © © 7L

MORFA-C  MORFA-S VASTA

Dassi

First level -

Odda bargobihtat

/_—)'j/ 1
LEKSA  NUMRA

Vieahkkegiella
English

Grammar explanations *

Maid mii caidnit?

[Dii oaidnibehtet nieida. %®

Iskka vastadusaid

|Nominative doesn't go with a transitive verb.|

Du ¢uoggat: 0/1

Copyright 2012 Romssa universitehta
Contact oahpa@hum.uit.no

Vastit olles cealkagiin.
Fuobma ahte jus
jearaldagas lea moai/mii,
de don vastidat doai/dii.

Linka dan harjehussii

HELP

North Sami language learning webapp



Grammar checkers
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North Sdmi grammar checker



Machine translation

(] ® < (Em] Ikke sikkert — jorgal.uit.no © - t ()] i

Giellatekno Apertium Q

Translate:

° Text as you type A free/open-source machine translation platform
NORTH SAAMI NoRrwEeGIAN BokmAL Translate
 Documents [==]

Buorre beaivi, x God dag,

° Web pages Giitu go fallabehtet boallobeavddi iPhonii ja Takk nar dere tilbyr tastaturet til iPhone og
iPadii. Lean guhka juo geavahan dan. Dal iPad. Jeg har lenge allerede brukt det. Na
ankke bartidan go ¢alan fysalas likevel er jeg uheldig nar jeg skriver med et
boallobevddiin man ¢anan iPadii (sierra oassi fysisk tastatur som jeg binder til iPad (en
man bijan iPad proii). Dalle eai doaimma 3at saerskilt del som jeg setter iPad proii). Da

M a i n poi nt: samegiel bustavat. Gavdnogo diesa fungerer de ikke lenger samiske bokstaver.
coavddus? Finnes det til dette en l@sning?

* Frees the indigenous
community from
having to use the ) .
majorlty Ianguage B Translate a document renttrorseten

% Translate a webpage

North Sami to Norwegian machine translation



The Divvun Installer

Windows & macOS
A tool to install all writing aids
Keep all tools up-to-date

“¥ Divvun Installer

Search

- [m} X

No Items Selected

4 Canada
4 [ ] o"AYVA>, Néhiyawéwin
[T Plains Cree Keyboard
[] Plains Cree Speller (incl MS Office)
4[] -
[] Ms Office Speller Engine
[ WinDivvun Speller Engine
4 Sami Divvun
4[] davvisamegiella
["] Northern Sami Keyboard
[ Northern Sami Speller
[] Northern Sami speller for LibreOffice
[ Northern Sami speller for MSOffice
4[] Aarjelsaemien giele
[] southern Sami Keyboard
[] Southern Sami speller for LibreOffice
[] southern Sami speller for MSOffice
[] Southern Sami Spellers
4 [] julevsamegiella
[] Lule Sami Keyboard
[ Lule Sami Speller
[ Lule Sami speller for LibreOffice
[ Lule Sami speller for MSOffice
4 [ ] anaraskiela
[ Inari Sami Keyboard
[ Inari Sami Speller
[ Inari Sami speller for LibreOffice
\:I Inari Sami speller for MSOffice

0.1.2 (803,3 KB)
0.1.0 (713,01 KB)

1.0.0 (2,53 MB)
1.0.0 (2,54 MB)

1.0.2 (1,52 MB)
4.2.0 (16,51 MB)
1.0.0 (20,47 MB)
1.0.0 (20,51 MB)

103
1.0.0
1.0.0
420

1,52 MB,
2,35 MB
2,41 MB
1,86 MB|

1.0.2 (1,52 MB)
4.2.0 (2,53 MB)
1.0.0 (2,99 MB)
1.0.0 (3,05 MB)

1.0.1 (1,52 MB|
1.0.0 (4,16 MB|
1.0.0 (4,42 MB,
1.0.0 (4,47 MB|

Installed
Installed

Installed
Installed

Installed
Installed
Not Installed
Installed

Installed
Not Installed
Installed
Installed

Installed
Installed
Not Installed
Installed

Installed
Installed
Not Installed
Installed




Demo 1

« North Sami keyboard with +  Giellld (>
speller

123 {%} gaska linnjamolsun
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Demo 2

* You write this ... and get this ... ... on your phone:

>JDO2D>~N1dod - /N
<LCAYLbakon?
APNANT PO /Y ! + "

VAUV 417904~ ¢

123 4 space return

Instant cell phone keyboard! Try hands-on after the talk!



How did we do it?




Our infrastructure

* Free and open
» Code publically available in Github and Subversion
 Encourages reuse
* One source for all tools
* Rule based — any language
« ... even without digital texts



Issues we do not control

 Main obstacle: Computer systems are closed

» Most systems only recognise a couple of hundred languages,
the vast majority of languages are left out

« Language technology such as Siri, Amazon Alexa, Google Translate is
important to the big companies, and they keep it to themselves

» As a consequence, all indigenous languages are blocked from their
systems

« Example: machine translation



Solution

Open up
Clearly defined interfaces
« =>we can implement tools

Mainstream language technology not fit for most indigenous languages

We have working technology — but are often not allowed to use it

Language communities must control their own language technology



Most languages need a computational model
of their grammar

This holds for:

« All indigenous languages (except the ones in Polynesia)
» Atleast 2/3 of the world's 7000 languageas

« For some languages a computational model may come in handy,
but they may also do without

Note:
The smaller amount of text that is available for the language,
the stronger is the need for a computational model of the grammar



Areas with highly inflecting languages




Indigenous languages with computational models

At least the following languages (those with released tools are boldfaced)
with / without our infrastructure:

Nordic countries: South, Pite, Lule, North, Inari and Skolt Sami
North-East: Tundra Nenets, Evenki, North Mansi / Chukchi

North-West: North Slope Ifnupiaq, Greenlandic / Inuktitut

North America: Plains Cree, Northern Haida, Odawa, Tsuut’ina / Navajo
South America: | Aymara, Kichwa, Cuzco Quechua, Guarani

... and several more. The number of grammar models is rising
Unfortunately, too many computational models are not turned into tools



How to do this in practice

Linguist Programmer

Language expert



i Mobile: Keyboard with
Words proofing

Language in use
| Proofing tools

A

Grammar \ ) Dictionary with grammar

Machine translation

Computational model
of the language

E-learning

Tiee




Words
Language in use

1

Grammar

This is possible for every language:
We offer open source infrastructure and

ile: i iPhone
Mobile: Keyt?oard with s
proofing
MS Office
Proofing tools Libre O
o : E-dict-
Dictionary with grammar lonary
Machine translation  [Apertium
. Oahpa
E-learning View

integration into end-user programs.




Conclusion

* Yes, itis possible to create computer tools for indigenous languages
* No quick fix — good tools require a lot of work
« ... done by the language community with linguists and programmers

« GiellaLT infrastructure is one way of turning the computational model of the
language into practical programs

* Provides working solutions used every day by indigenous communities

For more information:
We will be around here till Friday
indigenous-lanqgtech.uit.no



http://indigenous-langtech.uit.no

