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Overview

Aanaar Saami language community
the revitalisation of a small indigenous language

Saami Language Technology
the Machine Translation project between North Saami and Aanaar Saami

Language technology for language revitalisation
beyond Machine Translation as proof-of-concept

Challenges
communication between researchers and language community
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Worldwide use of Giellatekno & Divvun infrastructure
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Before 2015

- Finite State Transducer (FST) ==> morphology analysns
———» No Finite State Transducer (FST) ==> +herphelosy-anetss

_ Kildin Saami

, Faroese , Nenets
Greenlandic
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After 2015

—> Finite State Transducer (FST) ==> morphology anaIyS|s
——» No Finite State Transducer (FST) ==> #refphelesy-enerrse

» Kildin Saami

Faroese Nenets
Greenlandic



Background 04/42

What is a finite state transducer (FST)?

‘ input \ ‘ output \

kiellad+V+Imprt+ConNeg
kiellad+V+Ind+Prs+ConNeg
kiellad+V+Imprt+Sg2
kiela+N+Sg+Acc

\ kiela+N+Sg+Gen
kiela+N+Sg+Nom
_ analysis BN ]l kiel | 47

mmdkiella+V+Imprt+P13 +7

il kiellad+V+Imprt+P13 kidllus

kiella+V+Imprt+Pl3 B o

generation

kiellad+V+Imprt+P13 =y
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the revitalisation of a small indigenous language
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Aanaar Saami revitalisation
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The CASLE project: adult education
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Language transmission

Homes
Language < 50 families
nests

Workplaces
28 children

<100
[SChOOIS } [Social } 350 (1990)

25+37 pupils Media 450 (today) Oulu University

Saami 20 students
Education

Institute
30 graduates

Language
Masters
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Aanaar Saami: a modern language in a modern society

. Literacy

100 writers project

® Oral revitalisation
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Cyeti &illed: 100 writers

social media
.. (Facebook)
Estimated number of writers of -
Aanaar Saami \modeTrai:re/ /\ books _/
one very active fluent writer: ‘\
A the editor-in-chief of Anards (70 +) ¢ ertlng domains

blogs

a few fluent younger writers: v
A\ writing every now and then 4
news texts (Yle
\

i

40 semi-fluent writers

_/ communal héwspaper
\ Anaras

Saami Parliament’s

\ translations /
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"What do you write in Aanaar Saami?"”

Daily Weekly Monthly Rarely Never
Letters and postcards 0 1 3 20 11
Blogs 0 1 2 5 27
SMS 9 20 4 4 1
Social media in the Internet 12 12 4 2 8
E-mails 8 15 il 3 0
Scientific articles 0 1 7 13 16
Modern literature: poems, stories 1 3 7 18 9
Narratives about old times 0 2 2 8 26
Translations 2 8 8 14 6
TOTAL 32 63 48 87 104
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Personal needs in writing (mainly for L2 speakers)

E-dictionary

Wording

Writing process

Grammar

Spell-checking




Overview

Saami Language Technology
the Machine Translation project between North Saami and Aanaar Saami
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Saami Language Technology: Giellatekno & Divvun

End user programs <«——— Grammatical analysis ———— End user programs

Analysed text corpus

Phonology tet aktiiwalacéat (T3 ) muohtovuoidin

Dat doibmet dego deaivvadanbaikin
uddui | San dego diks k
peannuduwvo a3si dego odda assin
netlogus, ja rittus dego mearrideaddjin
, Sis-Finnmarkku, dego varjaleaddjiguoviun
Ine eisevalddit sin dego

anus - nuohtti lei dego davgin

Intelligent computer-assisted
Bilingual transfer lexica Constraint grammar language learning ICALL
 anstarUloe Machine Translation OAHPAI
'

Bures boahtin!

Bilingual wordlists

Dependency tree

Apertium

En msekinoversettelsesplattform med frl og pen kidexode

MORFA-S VASTA LEKSA
demo | om | last ned | dokumentasjon | kontakt © ot tcambt ) <] S
)
i Constraint grammar 9 ,J, £

Aperiom by 5 b tetokoverseteise, oversetise ardumert o3 s og overset. Du ken | iegg 4 opp ord | Hérjehala sojahit Véstit gaZaldagaide Sanit ja jorgalusat

Add syntactic sanid
functions MORFAC saHaa NURA
o
B
Disambiguate Wb it Sigmlanss s i

Intelligent dictionaries

Finite state transducer

Bilingual wordlists

— Norgga stuorimus gilvvut
Bagjelas vahkku geanéen alga Sami vahki Ror

ja dat Oita dain
") VWA b oremus b raevuddin aaloa Givalt 6oppe, GIwus
VRS Joehpatnerwo imus heargegitvun....
loahpehit (v) — 1.avrunce, 2.

sluttforo

Morpho-
phonology

~ Minlevakta sébmelasj, guhti lev barggam. gajkka same
* bargujt ja dibdav gajkka sdme dilijt.

Morpholo Male skeagkka gonagassii
-;ﬁ_ p gy ‘Samedikke presideanta E:?gzz buot

baggujt
bargujn

riegadanbeaivveskeanka Gonagas Haraldi. ... Olies
438

Ignorer

: Lexicon
== MBI Saveconol..
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Machine Translation between minority languages

Interlingua

Source semantics Target semantics

Source syntax Target syntax

Generation
Direct transiation

l...

Target surface

North Saami Aanaar Saami

lexical x ‘
syntax: CG Y morphology: FST X

morphology: FSTV syntax: CG X
structural X
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Resource building: monolingual corpus

® 006 ‘ = =
4 Korp | == =

ilpillieil {; ® gtweb.uit.no/korp/ A4 & &: m] [ 2 }

North Saami texts | Lule Saami texts | South Saami texts | Aanaar Saami texts | Skolt Saami texts | Fler ¥ Cite Korp Davvisami | Norsk | Suomi | English ﬁ

<«

/ number of tokens
O RP 4 corpora selected (all) — 1.56M ® (Search history

| Simele P number of sentences ¥ selectall
R Select none

kiela St level of annotation

alsoas( ) initial part () final
M Administrative texts
Religion texts

KWIC:| hits per page: 50 % M Newspaper te Administrative texts, mostly from the Saami
M Science texts Parliament in Finland

| KwiC Statistics Number of tokens: 160,690
; 149,493 sentences in the selected corpora Number of sentences: 14,303

Results: 1,256 Last update: 2015-11-05

4 Administrative texts

((Previous @) (2 (3 (4 (5 (6 (7 (8 (9 (20 (1 . |[25 |26 [Next| Showco
- Text attributes

Aoministrative Texts  (does not support extended context)

iavtuid alnetoollad ja ovdedid jiesiavtulavt jieijas (TP, kulttuur j4 islttastooima sehe tipsod j4 ovdedid kulttuurjieshalc | | title: Samediggi - Saamelpiskarajat -
Tkarihwaie:ri lii keha ' ka - aalmug kield ( mohawk- ) ja meerhas ” olma vyevi ”. OVd?sUdo

stid ja harjuttid jieijas oskolduv teika kevttid jieijas kiela . e e

undefined: __UNDEF__
stid ja harjuttid jieijas oskolduv teika kevttid jieijas kiela. domain: administration

sii kield ja suhatuavaas vuaduld. undefined: __UNDEF__
in parnai vanhimij, jieijas Cuowviittaslas identiteet, kield ja aarvui kuatta.
Taaza ja Ruota laa conadattam sammilij ialattasai, kield, kulttuur ja eellimtaavi sidilutman ja oovdedman ja keccih, ete arl Word attributes
vastis Guttorm ovdedij meid tavesamikiela kirjalas kiela. \
Suomast kuabbaa-uv kield sarnuh suullan 300 olmozid ianaas Aanaar kieldast, mii lii Suoma i part-of-speech: noun

tam samikiela tiadulas varjalman ja maangalagan kield idlaskittemtoimaid. grammatical analysis: N.sg.Nom @
Kielad mattaattasast | |'dependency relation: Unspecified
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North Saami corpus

North Saami texts | Lule Saami texts | South Saami texts | Aanaar Saami texts | Skolt Saami texts | Fler ¥ Cite Korp Davvisami | Norsk | Suomi | English ﬁ
m R F 10 corpora selected (all) — 21.11M of 21.11M tokens : "Search history N
Simple Extended Advanced Compare i
giella Search ~
alsoas( | initial part [ | final part and (¢ case-insensitive
KWIC:fhits per page: 50 3 ‘ sort within corpora: not sorted 4|
il mm— =] [
| cAmi aialla ia kultinra ia mAnooalailtinrralad | ‘ Administrative texts
Dependency Tree x
irii s
s IEr.—sm\;w/ADVMOD\E
Samegiella lea nu rikkis giella !
mi
ilgg
O
e
Samegiella lea hui rikkis ja erenoamas giella , muhto geafi go galga rabmot ja ¢appasit.
Dan ldhkai ohppen jo mannan addet ahte giella lea maidda duhkoras.
Samegiella lea nu rikkis A ! —

m}
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Resource building: bilingual dictionary

Finnish frequency list
North Saami — Finnish (N=10000)
(N=10408)

2714 | 1946

Result: Finnish — Aanaar Saami
North Saami -

(N=17674) /
Aanaar Saami

dictionary [[

N = 4908

non-machine-readable
X
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Online dictionary Nettidigisaanih (NDS)

Nettidigisadnin ~ Home  Plugins  Sénikirjeest W+=5EE-

smn—fin ~ | pudriskanda i pudriskanda is a possible form of

pU ériSkandé (SUbSt.) ENTALL FLERTALL pudriskanda Texts —
nominativ puériskandé puériskaandah subst. entall nominativ

o vanhapoika akkusativ pudriskaandd  pudriskaandaid

genitiv pudriskaanda  pudriskandai
pudriskaandai
ilativ pudriskaandan puériskandaid
lokativ pudriskaandast niariskaandin
komitativ pudriskandain hyelkkivuotésaanijd
Heli Aikio

essiv pua o

S&éni (subst.) — sana

Uusam hyelkkivuotsaanijd.  hyelkki (subst.) — sukulainen ~ ©oh sij
licgii munjin? Suomakielast la¢ .. . i Laé-
uv tiegéreh anaréaskielast? Ij vi P (SUbS.t') ’ B ", ko
tadrkut &ijin viilja? (korvamerkissa)

par pua
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Resource building: parallel corpus

North Saami <«¢—— Finnish —— Aanaar Saami

Size: 600 files Genre: Saami Parliament’s documents
(government + administration)

Format: Translation Memory eXchange (TMX)

<tu>
<tuv = >
<seg>Senaatti-kiinteistst vastida Sajosa hukseheamis ja halddasa giddodaga .</seg>

</tuv>

<tuv = >
<seg>Seenaat-kiddoduvah vastid Saijoos huksiimist sehe haaldas kiddoduv ton valmastum mapa .</seg>
</ tuv>
</tu>

Usage: Evaluation of the Machine Translation output

Senaatti-kiinteistot vastida Sajosa hukseheamis ja halddasa giddodaga .

Seenaat-kiddoduvah vastid Saijoos huksiimist sehe haaldas kiddoduv ton valmastum mana .

*Senaatti-*kiinteistot vastid Sajos #huksid<vblex><der_tt><der_nomact><n><sg><loc> ja haaldas kiddoduv .
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Machine Translation process

| analysis

"nunt
Pron Pers P11 Nom @SUBJ>

"lohkat"
V TV Der/goahti V Ind ‘ transfer
Prs P11 @+FMAINV
T
Pron Pers P11 Nom @SUBJ>
"lohkat"
V TV Der/goahti V Ind
Prs P11 @+FMAINV
mii lohkagoahtit ™ N

mun > mun lohkat > luuhad

‘ generation

Der/goahti > Der/kyetti

\

-
Pron Pers P11 Nom @SUBJ>

"mun®

mii lohkagoahtit Pron Pers P11 Nom

"lohkat"
V TV Der/goahti V Ind
Prs P11 @+FMAINV

"luuhad"
V Der/kyetti V Ind
Prs P11

mun > mun lohkat > luuhad

Der/goahti > Der/kyetti

Universitat d’Alacant

Universidad de Alicante B _ ieeis .
mii lohkagoahtit mij luvaskyettip
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After 20167?

<12 E ) ® giellatekno.uit.nofindex.eng.html v &!,@E z
UIT, The arctic university of Norway > Giellatekno >

% Eiellatekno

RuktyHome * Diwun  Didts v'oar»)a.m Samiske sprék - Saami Languages  Andre sprék - Other Languages Search the ite with goog | Search |

Last Published: 05/22/2016 12:45:53

* Menu

St Welcome to Giellatekno, the Center for Saami language technology

QLTI ELTUR B Davvisameqilii #8 Norsk 4= Suomeksi 5% English mm Pycckwii

+ Publications

) Projects lbines cutting-edge linguistic and ional research into the analysis of Saami and other morphologically-rich
Techelcal languages, with the devebpmenl of practical applications. We focus on deep linguistic modeling and on highly efficient and robust

¥ resources computational analysis with a wide empirical coverage.

e These applications form the basis of our support of the Saami communities with current language tools. In 2012, we were, together with

the the Divwun-group. awarded with the Gollegiella prize = recognizing this work. Our practical goal is to support the teaching, learning
and use of the Saami languages and to make current language technology accessible.

We also extend our activities to other under-resourced languages, particularly Circumpolar and Uralic languages. Our analyses and
tools are designed to make it easier for other minority language societies to develop the language technology constituting a prerequisite
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Language technology for language revitalisation
beyond Machine Translation as proof-of-concept
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Research-Revitalisation symbiosis

<-- y -~ monolingual corpus
. . . <*+-- ¢ -- lexical data
Machine Translation project
<-- y -- language expertise
<-- y -- parallel corpus
; ” ‘,‘."‘,. : : 3 \" A F.
3'( | Research | =~ _
""& | Language community |
Rt s T A e, TR
O A B el b o r D
% \g“- _:o.'w-, “ u 4 'S A -
RO < ,, " :
S
— {:\ 3
_— N =
| online dictionary | -—y -
annotated corpus -2 -
| | Language revitalisation
| machine translation system | =72 -
| finite state transducer | =272 -
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Applications for language revitalisation

Language technology
for
language revitalisation

A spell-checking

Computer-Assisted
Translation

-

Off-domain Machine
Translation
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Cross-platform online/offline intelligent dictionaries

Neahttadigisanit

North Saami (Standard) — Norwegian (=* Swap)

MacDict

liikot
Search term Search  Search texts
verb
a like
lilkot (verb) Analyser: inf,, indik. pres. 2p. sg. el indik. pres. 1p. pl.
Nokkelformer:

o (verb) like
Mun liikon dasa.

Jeg liker det.

indik. pres. 1p. sg. (odne mun) liikon
(ikte mun) liikojin liikojedjen

(in) liiko

indik. pret. 1p. sg.
indik. es. g

Mun liilkon dutnje. I PLos-DCH:

Jeg liker deg. Eksempler:

Moun liikon dasa.

Soai liikoba hui bures bargat heasttaiguin.

Soai lilkoba hui bures bargat heasttaiguin.
De liker sveert godt & arbeide med hestene.

Jeg liker det.
De liker svaert godt 4 arbeide med hestene.
<e src="nj"
<lg>
<l context="mun" pos="v">liikot</l>
<le>Csii) liikojit</lc>

usage="vd">

</1lg>
<mg>
<tg>
<t pos="v">like</t>
<xg>
<x>Mun liikon dasa.</x>
<xt>Jeg liker det.</xt>
</xg>
<xg>
<x>Soai liikoba hui bures bargat heasttaiguin.</x>
= <xt>De liker svert godt a arbeide med hestene.</xt>
iPhone <
</tg> &
</mg> StarDict
</e>
. liikot = @ =
) O g - (=) =3 oS
<— Vuosttas DigisGnit 1.3 —>
likot
liikot T e
Analyser: inf., indik. pres. 2. sg. el. indik. pres. 1p. pl.
liikot
ey Nokkelformer:
2 dik. pres. 1p. sg. (odne mun) lilkon
a like ndik. pret. 1p. sg.  (ikte mun) liikojin liikojedien
Analyser: inf., indik. pres. 2p. sg. €\. indik. pres. Ip. indik. pres. neg. (in mun) lilko
L. Eksempler:
Mun liikon dasa.
Neokkelformer: 2g liker det.
indik. pres. Ip. sg. (odne mun) liikon 'J’;:’;‘“:‘:';,g:]‘“ﬂa
indik. pret. Ip. sg. (ikte mun) liikojin liikojedjen Soa’ likoba hu bures bargat heasttaiguin,

indik. pres. neg. (in mun) liikko

Eksempler:

Mun liikon dasa.

Jeg liker det.

Mun liikon dutnje.
¢ liker deg.

De liker svaert godt & arbeide med hestene
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ICALL application: Oahpa

Veahkkegiella

HJELP egi

0 AHPA' (N 18
] Suopman

[ Kautokeino B‘
Bures boahtin!

.,
S5

hy
Ses
Sq
S

Harjehala sojahit
saniid

bilingual dictionary v’

MORFA-C

rahkaduvvojit automéhtalaééat

Bagadus | morphology: FST Y

Davvisamegiella-darogiella neahttasatnegirji =
Davvisamegiela grammatihkka syntax: CG X

Leatgo das kurssa oktavuodas? Logge sisa das
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Spellchecker: non-detectable word

[ JON Eemel_Oulu.odt
S5-0-BR ek 2 T R e QA B-BPlif BE-Q 2BB0 »
| Defautsije | iavr u BB IUS AAAFELL-A == flz5E J
LZLszLLELL‘*LLS*ﬂLGLa? -
- |
5]
g |
Eemel smieta mottoom aigaf. Sun i &ppi rekinistmist j& puurrammiela-uv ©
sust lai. Tondiet sun eedai:
- Must lii viiddpennisa$ vises vuarhast, ja jis tom finniiccij tallan meddal, te
uastacCim taid pullaid jieS. Sun smietai vala vaha ja lasettij:
- Jieh-uv tun eegi lovniiéCii munijin vittad peeni muadi pidivan? Uazuh vissasavt
ruudda maassad!
X | Find FindAl  MatchCase O Navigateby v/ A
P —27 A BB HOOALN ¢ O~ x-B-FH-40FF
Page1of 1 52 words, 341 characters Default Style Sami, Inari (Finland) 15 o] ] - 0 + 100%

— need for a grammar checker
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Spelichecker: correcting a typo

Eemel smietai mottoom aigaa. Sun lai éppi rekinistmist ja puurrammiela-uv
sust lai. Tondiet sun eedai:

- Must lii viidapennisas vises vuarhast, ja jis tom finnii¢cij tallan meddal, te
uastacCim taid pullaid jieS. Sun smietéi vala vaha ja lasettij:

- Jieh-uv tun eedi lovhiiégii munjin vitta peeni muadi pidivan? Uazuh vissaséavt

___________

Eemel smietai mottoom aigaa. Sun lai éppi rekinistmist j& puurrammiela-uv

sust 1ai. Tondiet sun eedai: Appa
. s pn (T8 z ’ . oppi ~
- Must i viidapennisas vises vuérhast, j @:%’D 3ddal, te
uastaccim taid pullaid jies. Sun smietéi eppa
- Jieh-uv tun ee€i lovniic¢ii munjin vitta g **" Ih vissasavt
ruudda maassad! Ignore
Ignore All
Add to Dictionary
Always correct to >

Spelling and Grammar

Set Language for Selection >
Set Language for Paragraph >

Eemel smietai mottoom digaa. Sun ai éeppl rekinistmist j& puurrdmmiela-uv
sust |ai. Tondiet sun eedai:

- Must lii viidapennisa$ vises vuarhast, ja jis tom finniicgij tallan meddal, te
uastaccim taid pullaid jieS. Sun smietéi vala vaha ja lasettij:

- Jieh-uv tun eedi lovnii¢ii munjin vittd peeni muadi pidivan? Uazuh vissasavt
ruudda maassad!
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Spellchecker: unknown, yet correct word form

Eemel smietai mottoom aigaa. Sun lai Geppi rekinistmist ja puurrammiela-uv
sust 1ai. Tondiet sun eedai:

uastaccir :::jaap:::l'l':: etdi vala vaha ja lasettij:

- Jieh-uv éiid;,’,enni,ég littd peeni muadi pidivan? Uazuh vissasavt

ruuddar |
gnore

Ignore All

Add to Dictionary

Always correct to >

Spelling and Grammar

Set Language for Selection >

L Set Language for Paragraph 4 )’

— add lemma to the source files!
— recompile the spelichecker plugin!

— upload the plugin to the editing program!
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Extending the "knowledge" of the tool

==> add missing lemma to the source files

sekkdkudmmirads:sekkd#kuammir 4LAS_NOUN "pussikdmmekkd" ; !
vorrakudmmiras:vorra#kudmmir 4LAS_NOUN "verikdmmekkd" ; !
oivaras:oid4var 4LAS_NOUN "hakkuupdlkky" ; !
viidapennisas:viida#pennis 4LAS_NOUN "viisipenninen" ; !
sajasdas:sajas 4LAS_NOUN "viransijainen" ; !
¢idhdsiemmdnsads : ¢idhd#siemmans 4LAS_NOUN "koppisiemeninen" ; !
oovtaitosas:oovta#itos 4LAS_NOUN "tasavertainen" ; !

==> configure the process accordingly

tf4-hs1-m@019:smn marjaliisa$ ./configure ——with-hfst ——enable-spellers
checking for a BSD-compatible install... /usr/bin/install -c

checking whether build environment is sane... yes

checking for a thread-safe mkdir -p... build-aux/install-sh -c -d
checking for gawk... gawk

==> recompile the language tools

tf4-hs1-m@019:smn marjaliisa$ make

€Compiling the smn language. sxx ¢

CDPATH="${ZSH_VERSION+.}:" & cd . && /bin/sh /Users/marjaliisa/main/langs/smn/build-aux/missing auto
conf
Making all in .

xkk Compiling the smn language. xkx

CDPATH="${ZSH_VERSION+.}:" && cd . && /bin/sh /Users/marjaliisa/main/langs/smn/build-aux/missing auto
conf
make[1]: Nothing to be done for “all-am'.
Making all in src
Making all in phonology
make[2]: Nothing to be done for “all'.
Making all in morphology
GEN lexicon. tmp. lexc
XFST lexicon.tmp.xfst
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Updating the spellchecker plugin

==> check the result of the tool generation

® ® i% smn — bash — 112x28
tf4-hs1-m@019:smn marjaliisa$ 1s tools/spellcheckers/fstbased/desktop/hfst/*.oxt
tools/spellcheckers/fstbased/desktop/hfst/smn_LO-voikko-4.0-mac.oxt
tools/spellcheckers/fstbased/desktop/hfst/smn_LO-voikko-4.0-win.oxt
tools/spellcheckers/fstbased/desktop/hfst@nn_LO—voikko—S.0.0XD
tf4-hs1-m@019:smn marjaliisa$ [

==> add the plugin to the editing tool

po = e 1 L ~ A - =n m ittt m = —~ N

@ Add Extension(s)

o
< ] = [l hfst

Suosikit Nimi v Muokattu

<>
0O

Laitteet

Jaetut

Kaikki...

o Media strings-regex.default.regex | 9:33
JJ Musiikki
@ Kuvat e smn_LO-voikko-5.0.0xt Today, 10:35

| smn_LO-voikko-4.0-win.oxt Today, 10:35
H Elokuvat &k smn_LO-voikko-4.0-mac.oxt Today, 10:35

==> reopen the text file

Eemel smietai mottoom aigaa. Sun |ai ¢eppi rekinistmist ja puurrammiela-uv
sust |ai. Tondiet sun eedai:

- Must li(viidapennisas\ises vuarhast, ja jis tom finniicgij tallan meddal, te
uastaccim taid pullaid jieS. Sun smietai vala vaha ja lasettij:

- Jieh-uv tun eeci lovnii€Cii munijin vittd peeni muadi pidivan? Uazuh vissasavt
ruudda maassad)|
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Source: North Saami

Off-domain Machine Translation test: children's books
= '- 7 Target: Aanar Saami

Beaivelanjas eadni geige sutnje stuorra ranes konvoluhta.
7/
4
Orroomvisteest enni keigee sunjin stuorra ranis kooveert. o i (human)
/ ,’I’I”
Orroomvisteest enni keigee sunjin stuorra ranis kooveert. 4,-5---,#7';-, Target: Aanaar Saami
""'l"':","[ (machine)
G Son ; e iy 2 hriv s
"Aigin Lavra" lea dasa ¢alistuvvon stuorra, roanci bustavaiguin ¥ ,,4' i ,:',/,,,' i
/ ) t) o
- ¥/ '7 ! II"
"Aigee Lavra" lii toos €aallum stuorra, ruanzaas puustavijgijn. ,’/i’ ! i1
":‘ ! ',,lll'
: Givais et o ) et AN
"Aigin Lavra" lii tos ¢aalistum stuorra, *roanci pustuiguin. fan ,/,"’,'
N /] I,' 1
e, : : Sl : = vy
Mudui ii oidno das mihkkege. li leat ¢allojuvvon geaidnonamma konvoluhttii, ii balkenammage,"; é" /
il
Mudoi tast ij oinuu mihheen. lj kidinunomma ige paikkinommagin lah ¢aallum kovertan. ! / !
! 1
I’ ]
1 !
Mudoi ij oinuu tast mihheen. lj lah ¢aallum kidginunomma kovertan, ij paikkinommagin. ! ! !
Y ]
et = z o= z v:
Aigin jorgala konvoluhta, muhto ii manabealdege leat &allon mihkkege. o
L L
| G
Aigee jorgeet kooveert, mut ij ton tuahagin lah ¢aallum mihheen. !
!
#Aigin/jurgal kooveert, mut ij manabelngin lah ¢aallum mihheen.
* = lemma not in the lexicon

# = word form not in the morphology
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Online use of the Machine Translation system

® 00 [ Giellatekno's translation sys 1 7 =
® | gtweb.uit.no/mt/testing/index.php | Rj &,

A
— [ 4

Giellatekno's translation systems (work in progress!)

cat |l eng | eus | nno | nob | sme

Beaivelanjas eadni geige sutnje stuorra ranes konvoluhta.
"Aigin Lavra" lea dasa calistuvvon stuorra, roanci bustavaiguin.
Mudui ii oidno das mihkkege. li leat ¢allojuvvon geaidnonamma konvoluhttii, ii baikenammage.

Aigin jorgala konvoluhta, muhto ii manabealdege leat ¢4llon mihkkege.

Translate | | North Sdmi — Inari Sami -

Orroomvisteest enni keigee sunjin stuorrd rénis kooveert. "Aigin Lavra" lii
tos Céddlistum stuorrd, *roanci pustuiguin. Mudoi ij oinuu tast mihheen. Ij lah
¢aallum kidinunomma kovertan, ij paikkinommagin. #Aigin jurgal kooveert,
mut ij manabelngin lah ¢aallum mihheen.

Timestamp of sme-smn binary directory /usr/share/apertium//apertium-sme-smn:
2016-05-07 20:00:22
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Computer-Assisted Translation (CAT)

800 . ' (] OmegaT 3.5.4 :: otp_fin2smn . 2
Editor - about_omegat.txt - Fuzzy Matches N N\

Taman tekstin tarkoituksena on osoittaa, miten OmegaT toimii alkuperdiskansan kielella.
Tamén tekstin tarkoituksena on osoittaa, miten OmegaT toimii alkuperdiskansan kielelld.<segment 0001>

Esitys sopii teemamateriaaliksi historian opetukseen.

Saamelainen parlamentaarinen neuvosto vaati toimenpidekieltoa YK:n ihmisoikeusneuvostolta siidan
tokkakunnan porojen pakkoteurastusten estamiseksi.

Glossary e N

osoittaa = Cujottid
teksti = tekstd

toimi = toima

Dictionary - 7 N

L Multiple Translations “ Notes “ Comments H Machine Translation J

0/3(0/3,3)
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CAT: total string match

8 006 (] OmegaT 3.5.4 :: otp_fin2smn %)
Editor - about_omegat.txt - Fuzzy Matches -
|
Taman tekstin tarkoituksena on osoittaa, miten OmegaT toimii alkuperadiskansan kielella. 1. Esitys sopii teemamateriaaliksi historian opetukseen.
Oovdanpyehtim heivee teemamateriaalan historja mattaattasan.
Esitys sopii teemamateriaaliksi historian opetukseen. <100/100/100%
Esitys sopii teemamateriaaliksi historian opetukseen.<segment 0002> /Users/cipriangerstenberger/otp_fin2smn/tm/fin2smn/admin/sd/www
.samediggi.fi/index2. | 3
Saamelainen ® O O [ OmegaT 3.5.4 :: otp_fin2smn '
tokkakunnan = S
Editor - about_omegat.txt - Fuzzy Matches — @ X
Taman tekstin tarkoituksena on osoittaa, miten OmegaT toimii alkuperaiskansan kielelld. 1. Esitys sopii teemamateriaaliksi historian opetukseen.
Oovdanpyehtim heivee teemamateriaalan historja mattaattasan.
Esitys sopii teemamateriaaliksi historian opetukseen. <100/100/100%
Oovdanpyehtim heivee teemamateriaaldn historja mattaattasan|<segment 0002> /Users/cipriangerstenberger/otp_fifi2smn/tm/fin2smn/admin/sd/www
.samediggi.fi/index2.
Saamelainen parlamentaar®M®n neuvosto vaati toimenpidekieltoa YK:n ihmisoikeusneuvostolta siidan php_option=com_content_task=vigw_id=140_lang=finnish.html.tmx>
tokkakunnan porojen pakkoleurastusten estamiseksi.
Glossary — @ X
Multiple Tre
Dictionary -7 N

Multiple Translations = Notes _ Comments Machine Translation

0/3(0/3, 3)
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CAT: partial string match

® 00 (] OmegaT 3.5.4 : otp_fin2smn R
Editor - about_omegat.txt - Fuzzy Matches - N
Taman tekstin tarkoituksena on osoittaa, miten OmegaT toimii alkuperdiskansan kielelld. 1. Saamelainen parlamentaarinen neuvosto vaati vetoomuksessaan
23.9.2011 valitonta toimenpidekieltoa YK:n ihmisoikeusneuvostolta
Oovdanpyehtim heivee teemamateriaaldn historja mattaattasan. Nellimin siidan eli tokkakunnan porojen pakkoteurastusten
estamiseksi.
Saamelainen parlamentaarinen neuvosto vaati toimenpidekieltoa YK:n ihmisoikeusneuvostolta Saami Parlamentaarlas Raadi vaata avzuuttasasastis 23.9.2011 tallan
siidan tokkakunnan porojen pakkoteurastusten estamiseksi. tabahtuvvee olasuttemkidldu OA olmoosvuoigadvuodaraadist Njeellim
Saamelainen parlamentaarinen neuvosto vaati toimenpidekieltoa YK:n ihmisoikeusneuvostolta siidan siijda poccui paggunjuovamij estiman.
tokkakunnan porojen pakkoteurastusten estamiseksi.<segment 0003> <75/75/72%

/Users/cipriangerstenberger/otp_fin2smn/tm/fin2smn/admin/sd/ww\
.samediggi.fi/index2.
php_option=com_content_task=view_id=519_lang=finnish.html.tmx>

2. Saamelainen Parlamentaarinen Neuvosto vaatii Nellimin pakkoteurastusten
pysdyttdmistd

Saami Parlamentaarlas Raadi Vaata Njeellim paggunjuovamij orostitten
<41/33/38%
/Users/cipriangerstenberger/otp_fin2smn/tm/fin2smn/admin/sd /www.
samediaai.fi/index2.

-

Glossary - N

Dictionary S N

tMuItipleTranslationsJ Notes ' Comments == Machine Translation

Project autosaved on 22:35 [1/3(1/3,3)][147/147]
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Do we understand each other?

| don't speak
Romanian!

@

Has your
XFST already
compiled?

o

What about
kk:h vs. kk:k
gradation?

o

| don't speak
Inari Saami!
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Great, a room for my
favourite dish!

I understand Finnish perfectly!

Aamupalaverihuone
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Machine-readability

aakkostaa orn@ustavij mild [eng. "to alphabetise"”; lit. "to organise alphabets accordingly"]

ahdistaa ﬁétﬁm aatast [eng. "to haunt"; lit. "to haunt”, "I haunt”, "(s)he haunts"]

—P disambiguate
—7p |abel items appropriately

whitespace ambiguity

<eid="3">
<lg>
<| pos="V">aakkostaa</I>
</lg>
<mg id="1">
<tg xml:lang="smn">
<t type="multiword expression">ornid puustavij mild</t>
</tg>
</mg>
</e>
<e id="4">
<lg>
<l pos="V">ahdistaa</I>
</lg>
<mg id="1">
<tg xml:lang="smn">
<t pos="V" morph_ls="atastam" morph_3s="aatast">atastid</t>
</tg>
</mg>
</e>
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Teaching how language tools work
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Thank you for your attention!

We thank our colleagues Trond Trosterud, Lene Antonsen, Sjur Moshagen, and Erika Sarivaara
for the permission of re-using some of their material!



