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21° Century Tools for Indigenous
Languages Partnership Project

http://altlab.artsrn.ualberta.ca

https://21c.tools/

Developing “low-hanging fruit” software for
Indigenous languages

— (1) intelligent electronic dictionaries (I-DICT)

— (2) easily searchable, linguistically analyzed databases of spoken recordings and written texts
—  (3) intelligent spell-checkers (+ grammar-checkers) and keyboards, and
—  (4) intelligent computer-aided language learning applications (ICALL)

Intelligent
— make use of language technology
— to deal with the complex word structure


http://altlab.artsrn.ualberta.ca/
https://21c.tools/
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Morphological intelligence — rich word structure
(English vs. Plains Cree)

— sees
- saw
— seen
— seeing

— Isee@l]lseeit []lsee him/her

wdpiw ‘s/he sees @’
wdpahtam ‘s/he sees it’
wdpaméw ‘s/he see him/her’

kiwdpamin ‘You [one] see me’
é-wdpamiyan ‘You [one] see me’
kiwdpamindn ‘You [one] see us’
é-wdpamiydahk ‘You [one] see us’
kiwdpamindwdw ‘You all see me’
é-wdapamiyék ‘You all see me’
kiwdpamindn ‘You all see us’
é-wdpamiydahk ‘You all see us

and up to 500 other core forms

plus thousands more complex forms (with 1-N
preverbs)

pé-wdpaméw ‘s/he comes and sees him/her
niki-nitawi-wdpamadw ‘I went and saw him/her



Community/User feedback — initial
designh decisions

«<— Language instructors, feedback sessions, CILLDI
courses delivered in 2020, feedback emails

— simple, but extendible

* Automatic handling of both Cree and English as
search language

* Showing only most essential core information first

— But full lexicographical and other details easily accessible
* Plain (English) terminology as primary

— But linguistic terminology/analysis easily accessible



Meeting expectations — Fall 2020 —
Fall 2021 — Fall 2022

Facebook: néhiyawéwin word of the day — what linguistic help do
people ask for?

— Cree naming
* What is the Cree word for X (English concept)?
— Good start — multiword concepts
— Cree phrases
* How do | say X (English phrase) in Cree?

—  Step-wise through looking up paradigms — direct linking of English phrases to matching Cree
word forms

— Cree syllabics
* How do | write X (Cree word) in Cree syllabics?
— Done
— Cree pronunciation

* How do | say X (Cree word) in Cree?

— Available for a part of the dictionary entries — increasing coverage of the Cree entries —
adding fully spoken paradigms for select entries < native speakers + synthesized

— Cree-to-English translation
* What does X (Cree word) mean in English?
— good start — improving fuzzy matching



Meeting expectations — Fall 2020 —
Fall 2021 — Fall 2022

* On-line dictionary as a language learning/instruction tool

— Cree word building
* What are little Cree words made up of?
* Showing inflectional morpheme boundaries, in paradigms and throughout

* Meeting the needs and expectations of multiple user
communities
— (Spoken paradigms < spoken examples are highly valued by Cree
communities)
— Community identity
® user can select dictionary or speech community (— spoken examples)

® Cree-to-English content added from Alberta Elders' Cree Dictionary <« highly valued
by Cree communities in Alberta

— Fully implemented optionality for different user groups

® user can select preferred format for any feature with multiple available options



Meeting expectations — Fall 2020 —
Fall 2021 — Fall 2022

Devices/Contexts

— Most users have majority language keyboards —
diacritic characters present a challenge
— Mobile gadgets, rather than desktops or even laptops

— Designing for the smaller screens

— mobile, non-physical keyboards — typing of characters
even more fuzzy

— Internet connectivity is not guaranteed « in particular
In remote communities

- Most users in Indigenous language communities have
Android rather than iOS mobile devices



Developments up to Fall 2022



What is the Cree word for X?

e multi-word searches
* “missing” rare words
* synonyms



& itwéwina Plains Cree dictionary X -+

C @ O B https://itwewina.altlab.app
é itwéwina Settings ©
Plains Cree Dictionary
. Q)
tanisi!

itwéwina is a Plains Cree Dictionary.

Type any Cree word to find its English translation. You can search for
short Cree words (e.g., atim) or very long Cree words (e.g., é-ki-nitawi-
kah-kiméci-kotiskdwéydahk). Or you can type an English word and find
its possible Cree translations. You can write words in Cree using
standard Roman orthography (SRO) (e.g., acimosis) or using syllabics
(e.g., <M.

itwéwina was made by the Alberta Language Technology Lab
(ALTLab), in collaboration with the First Nations University and
Maskwacis Education Schools Commission (MESC). The dictionary
entries are courtesy of Dr. Arok Wolvengrey and MESC.

The spoken Cree word recordings are courtesy of speakers in
Maskwacis.

Help 2019-2021 © Alberta L Technology Lab il
Legend of abbreviations & L A el e View search results in:

About Modified icons copyright © 2019 Font Awesome, licensed Community mode
Contact us under CC BY 4.0. Linguist mode

itwéwina landing page, for initiating searches with Cree/English words



& @ work together — itwéwina PI- X -+

C @ O 8 https://itwewina.altlab.app/search?qg=work toc
é itwéwina etiine:®
Plains Cree Dictionary
(work together Q)

mamawatoskéwak @

@LJ — like: nipaw

1. they work together cw
mihcétohkamwak @

ML) L — like: ndtam

1. they work together on s.t. cw

nisohkamatowak @
@LJ — like: nipaw

1. they work together at (it/him) as two cw

"
Searching with a multi-word expression: work together



& ® collaborate — itwéwina Plain: X +

C @ QO B https://itwewina.altlab.app/search?q=collaborate

%wf itwéwina Settings ©

Plains Cree Dictionary

( collaborate] Q)

WicCi- @)

— like: pé-

1. together with cw

mamawo @ ¢»)

— like: anohc

1. all together cw

mamawi- %)

— like: amisko-

1. all together, all together as a group; collectively,
jointly w

Searching with a rarer/synonymous word not in the English definitions: collaborate



O ® /i\ »~ collaborate — itwéwina Plain: X +

& @) O B8 nhttps://itwewina.altlab.app/search?qg=collaborate 1 ©® L& O @ v =
mamawi- %)
— like: amisko-

1. all together, all together as a group; collectively,
jointly w

mamawatoskéwak @
BEJ — like: nipaw

1. they work together cw

nisowéwak @
BEd — like: nipaw

1. they speak together, at once «w

mawasako @

— like: anohc

1. all together cw

Searching with a rarer/synonymous word not in the English definitions: collaborate



& ® appendage — itwéwina Plain: X +

C @ O EN ina.altlab.app/s

%wf itwéwina Settings ©

Plains Cree Dictionary

(appendage\ Q)

mispiton @
2 O — like: mitéh (-téh-), mipit (-Ipit-)

1. arm cwwo

nispiton @
2L O — like: mitéh (-téh-), mipit (-ipit-)

1. myarm cw

nispiton @

1. my arm @cwewmo
2. myarm cw

form of mispiton

S ———

Searching with a rarer/synonymous word not in the English definitions: appendage




& ® smartphone — itwéwina Plair X +

C @ QO B https://itwewina.altlab.app/search?q=smartphone

%v/f itwéwina Settings ©

Plains Cree Dictionary

(smartphone Q)

kaskitémin @

O — like: ciman, astotin

1. blackberry cw

picikwas @ <)

@ — like: pahkwésikan, asikan

1. apple «w

wasaskwécowas @

@ — like: pahkwésikan, asikan

1. apple «w

"

Searching with a rarer/synonymous word not in the English definitions: smartphone




How was this improvement to search
achieved?

e Using multiple criteria to rank the relevance of the
search results

— edit-distance
— occurrence in glossaries of introductory Cree textbooks
— corpus-based frequency
— morpheme frequency
— user survey of relevance ranking of search results
e semantic vectors (trained on huge English corpora with
billions of words «<— Google News Corpus)
— applied to search words, and
— English definitions



How do | say X in Cree? — Part 1

 Matching simple English phrases
directly with most frequent/central
Cree word-forms



& itwéwina Plains Cree dictionary X -+

Click
headwor
for

paradigms———»atotéw @

and othe
informati

C @ O 8 ht wina.altlab.app/search?q

%vrf itwéwina Settings ©

Plains Cree Dictionary

 make someone work Q|

atoskéwinihkéw @
@LJ — like: nipaw

d 1. s/he makes work (for someone) cw

r BL)® — like: nakatéw
on

1. He tells him or them to do some work. wo

2. s/he makes a request of s.0., s/he asks s.o. to do
something; s/he engages s.o. for something, s/he
employs s.o0.; s’/he commands s.0. «w

atoskahéw @
M®LI® — like: wicihéw

B
Searching with an English multi-word concept: make (someone) work



& atotéw — itwéwina Plains Cree « X +

C @ O B https://itwewina.altlab.app/word/atotéw/?para

éﬁ itwéwina Settings ©

Plains Cree Dictionary

\, Q|

atotéw
®LI® — like: nakatéw

VTA-4: transitive animate verb - class 4

1. He tells him or them to do some work. wo

2. s/he makes a request of s.o., s/he asks s.o. to
do something; s/he engages s.o. for something,
s/he employs s.0.; s/he commands s.o. «w

» Show plain English labels

something is happening now
ni-/ki- word é-/ka- word
| — you (one) kitatotitin é-atotitan
I — him/her nitatotaw é-atotak
I — you (all) kitatotitinawaw é-atotitakok

e
Looking up an inflected word-form in the paradigm: I made them work



& atotéw — itwéwina Plains Cree « X

C @ OB&!

%wf itwéwina Settings ©

Plains Cree Dictionary

atotéw
®LI® — like: nakatéw

VTA-4: transitive animate verb - class 4

1. He tells him or them to do some work. wo

2. s/he makes a request of s.o., s/he asks s.o. to
do something; s/he engages s.o. for something,
s/he employs s.0.; s/he commands s.o. «w

v Show linguistic labels

Ind plain English labels

1s—2s  kite
PR | inguistic labels

25— 1s kite g o
- Néhiyawéwin labels

2s — 3s kite.

S ——
Changing the paradigm labeling to linguistic (scientific)




& atotéw — itwéwina Plains Cree « X

C @ OB&!

%wf itwéwina Settings ©

Plains Cree Dictionary

( Q

atotéw
®LI® — like: nakatéw

VTA-4: transitive animate verb - class 4

1. He tells him or them to do some work. wo

2. s/he makes a request of s.o., s/he asks s.o. to
do something; s/he engages s.o. for something,
s/he employs s.0.; s/he commands s.o. «w

v Show néhiyawéwin labels

Plain English labels
niya — kiya
niya - wiya Linguistic labels
kiya = ni N o
R Néhiyawéwin labels
kiya — wiya

B S
Changing the paradigm labeling to plain néhiyawéwin



& atotéw — itwéwina Plains Cree « X +

C O O 8 it 1a.altlab.app/w

[ something happened earlier ]

ni-/ki{ word é-/ka- word
| — you (one) kiki-atptitin é-ki-atotitan
| — him/her niki-atotaw é-ki-atotak
I — you (all) kikT-at‘ ?titinéwéw é-ki-atotitakok '

niki-atotawak | &-ki-atotakik

| — niki-atotimawa é-ki-atotimak
him/her/them

ni-/ki- word é-/ka- word
you (one) — me kiki-atosin é-ki-atosiyan
you (one) — kiki-atotaw é-ki-atotat
him/her
you (one) — we kiki-atosinan é-ki-atosiyahk
(but not you)
you (one) — kiki-atotawak é-ki-atotacik
them
you (one) — kiki-atotimawa é-ki-atotimat
him/her/them

ni-/ki- word é-/ka- word
we (but not kiki-atotitinan é-ki-atotitahk

=
Looking up an inflected word-form in the paradigm: Past+l+them — I made them work



How do | say X in Cree? — Part 2

 Whatis the Cree word-form that
corresponds to a simple English phrase?

* |[sthere a better solution than paradigm
lookup?



& @ | made them work espt:1 — it X -+

%wf itwéwina Settings ©

Plains Cree Dictionary

( | made them work| espt:1 Q)

nik’i—aiot&wak )
Preverb : ki- @

form of atotéw

atotéw
MLI® — like: nakatéw

1. He tells him or them to do some work. wo
2. s/he makes a request of s.0., s/he asks s.o. to do

something; s/he engages s.o. for something, s/he
employs s.0.; s/he commands s.0. cw

kocipayihtaw @
@®EI 0 — like: kisihtaw

Looking up with a simple English phrase: I made them work — niki-atotdwak



& ® when | make them work espt: X -+

C O O 8 nhtt wina.altlab.app/se:

%vrf itwéwina Settings ©

Plains Cree Dictionary

(when I rlnakle them work espt:1 Q)

atotakwawi @

1. when I tell them or them to do some work. emo

2. when | make a request of them, when | ask them
to do something; when | engage them for
something, when | employ them; when | command
them ecw

form of atotéw

atotéw
MLI® — like: nakatéw

1. He tells him or them to do some work. wo

2. s/he makes a request of s.0., s/he asks s.o. to do
something; s/he engages s.o. for something, s/he
emplovs s.0.: s/he commands s.0. cw

S —"——

Looking up with another simple English phrase: when I make them work — atotakwdwi




& ® my many bears espt:1 — itwé X +

C @ O & n

J’ L N L
é Iitwewina
Plains Cree Dictionary

a.altlab.app/search?q=my man

( my many bears espt:1

niwakayosak @
1. my black bears. emo
2. my bears ecw

form of wakayés

wakayos

@ — like: pahkwésikan, asikan

1. A black bear. mo
2. bear w

wakayos @

1. a little black bear; a little literally: a little crooked

T ——

Settings ©

Looking up with a simple English phrase: my many bears — niwdkdyosak



How is this achieved?

* A computational model for the analysis of
simple English phrases

e These are matched with the Cree word-forms
in the full paradigms

Results for '[I made them wor@' Results for [‘ PV/ki+Etotéw]|-V+TA+Ind+1Sg+3P10 ']

relaxed_analyzer - No resyfts

strict_analyzer - No restilts

strict_generator - Mo results

rd

[niki—atotéwak]

eng_noun_entry2inflected-phijase - No results

eng verb_entry2inflected-phrpse<No results eng_noun_entry2inflected-phrase - No results

eng_phrase_to_cfk_ eng_verb_entry2inflected-phrase - No results

[ make wo FKI+V+TA+P rt+1Sg+3P10 ] eng _phrase_to_crk_features - No results




How is this functionality selected? — Settings

O] @] /\ itwéwina Plains Cree dictionary X +
< C O B8 https://itwewina.altlab.app 90% ¥ © ¥ 0 @ v =
L L] ” L] -
é itwewina Settings ©
Plains Cree Dictionary . .
Show Plains Cree words in...
SRO (é16a)
Anicil L
itwéwina is a Plains Cree Dictionary.
Type any Cree word to find its English translation. Yc Syllabics

short Cree words (e.g., atim) or very long Cree words
kah-kiméci-kotiskGwéydhk). Or you can type an Engli
its possible Cree translations. You can write words ir
standard Roman orthography (SRO) (e.g., acimosis) c
(e.g., LI’

itwéwina was made by the Alberta Language Technology Lab
(ALTLab), in collaboration with the First Nations University and
Maskwacis Education Schools Commission (MESC). The dictionary
entries are courtesy of Prof. Arok Wolvengrey, MESC, and Prof.
emeritus Earle Waugh.

View all settings

The spoken Cree word recordings are courtesy of speakers in
Maskwacis and Moswacihk. The synthesized word-forms are based
on recordings of a speaker from Maskéko-sakahikanihk.




@ ® /\ itwéwina Plains Cree dictionary X -+

& @ {4 O B8 nttps://itwewina.altlab.app/: B 90% ¥ © L 0 @ v =
Automatically translate English phrases into Cree word-
forms
@® Yes

Generate Cree word-forms matching simple English verb or noun phrases

O No

Only show dictionary entry headwords as they are

Automatically translate Cree word-forms into English
phrases

@® Yes

Generate English definitions matching core Cree word-forms

O No

Only show dictionary definitions as they are

Help A ™ Settings

Legend of abbreviations 2019-2022 ® Alb g Techndloey ToE View search results with
About ¥ erta Langaapeiechig OBy LR, Plain English labels

Contact us Modified icons copyright © 2019 Font Awesome, licensed Linguistic labels|




Simple English phrase translation (coverage)

« Verb phrases (linguistic labels)

o Subject
n first/second/third person singular/plural/obviative,

unspecified

o Object

n first/second/third person singular/plural/obviative,

unspecified

o Tense/aspect

Present, Past (ki-), Future Definite (ka-), Future
Intentional (wi-), Future Conditional, Infinitive/Irrealis
(ka-/ta- + Conjunct), Imperative (Immediate +
Delayed)



Simple English phrase translation (coverage)

« Verb phrases (plain English labels)
o Actor

|, you, he, she, it, we, you and we, you all, they, someone

o Goal

me, you, him, her, it, us, you and us, you all, them,
someone

o Time/completion

something happens now / someone does something now
s.t. happened / s.o. did s.t. earlier (ki-)

s.t. will certainly happen / s.o. will certainly do s.t. (ka-)
s.t. is going to happen / s.o. is going to do s.t. (wi-)

when s.t. happens / when s.o. does s.t.

for s.t. to happen / for s.o. to do s.t. (ka-/ta- + Conjunct),
let s.0. do s.t. now

let s.0. do s.t. later



Simple English phrase translation (coverage)

« Noun phrases (linguistic labels)

o Non-possessed
s singular, plural, obviative, locative

o Possessed
m Possessor: first/second/third person
singular/plural/obviative, unspecified
s singular, plural, obviative, locative, (distributive)



Simple English phrase translation (coverage)

« Noun phrases

o Non-possessed
s one, many, further, in/on/to

o Possessed
s 'Owner": my, your, his, her, its, our, your and our,
your, their, someone's
s one, many, further/another, in/on/to, (among)



How do | write X in Cree
syllabics?



& ® 1 made them work espt:1 — X -+

C @ O 8 vina.altlab.app

/W,f\ itwéwina Settings ®

.®_/ Plains Cree Dictionary Show Dlalie Erae words i

. | made them work espt:1

niki-atotawak @ 5RO (E103)
Preverb : ki- @

form of atotéw

Syllabics

View all settings

atotéw
BEI® — like: nakatéw

1. He tells him or them to do some work. mo

2. s/he makes a request of s.0., s/he asks s.o. to do
something; s/he engages s.o. for something, s/he
employs s.o.; s’/he commands s.0. «w

kocipayihtaw @

M EQ AN H PO P By

Choosing Western Cree syllabics as the display orthography for the Cree content




& @ | made them work espt:1 — it X -+

C @ O 8 ht wina.altlab.app/search?qg=I mad

y AU-AQ. Settings ©

Plains Cree Dictionary

\  | made them work espt:1 Q,,

oP<LDOC< @
Preverb : ki- @

form of <OU°

<DU°
@LI® — like: o bU°

1. He tells him or them to do some work. wo

2. s/he makes a request of s.0., s/he asks s.o. to do
something; s/he engages s.o. for something, s/he
employs s.0.; s/he commands s.0. cw

dr<a'C° @
@®LI 0 — like: PPCe
o

Choosing Western Cree syllabics as the orthography of the Cree content




& atotéw — itwéwina Plains Cree « X

C @ OB&!

%wf itwéwina Settings ©

Plains Cree Dictionary

( Q

atotéw
®LI® — like: nakatéw

VTA-4: transitive animate verb - class 4

1. He tells him or them to do some work. wo

2. s/he makes a request of s.o., s/he asks s.o. to
do something; s/he engages s.o. for something,
s/he employs s.0.; s/he commands s.o. «w

v Show néhiyawéwin labels
é-ispayik anohc/m Plain English labels
ni-/ki- itwéw
Kitatofitin Linguistic labels

niya — kiya
niya — wiya nitatotaw N o

o % Néhiyawéwin labels
niya - kitatotitinawd

Bole oBonomnan

S ——
Choosing Western Cree syllabics as the display orthography for the Cree content



& atotéw — itwéwina Plains Cree « X +

C @ O B https://itwewina.altlab.app/word/atotéw/

y AU-AQ. Settings ©

Plains Cree Dictionary

\, Q|

<DU°
BLI® — like: a.bU°

VTA-4: transitive animate verb - class 4

1. He tells him or them to do some work. wo

2. s/he makes a request of s.o., s/he asks s.o. to
do something; s/he engages s.o. for something,
s/he employs s.0.; s/he commands s.o. «w

» Show néhiyawéwin labels

o-/P- AU-A?
oY — Py pCONN?
oy =AY o BB g
Py — o pPCO?
Py — AY pPCOCe

e ———
Choosing Western Cree syllabics as the orthography of the Cree content — also in the paradigms



How do | SAY X in Cree?



& @ nipiy — itwéwina Plains Cree X -+

C @ QO B8 https://itwewina.altlab.app/search?q=nipiy

%v/f itwéwina Settings ©

Plains Cree Dictionary

(_nipiy Q)

nipiy @ )
0O — like: mTkisasé‘kay,omk?y\

1. water cwwmp

Minimal pairs

nipiy @ +)

O — like: mikisasakay, oskasakay

1. leaf; blade of grass «w
2. [plural:] leaves; salad cw

pikwawanipiy @

O — like: mikisasakay, oskasakay

1. spring of water cw

"




& nipiy — itwéwina Plains Cree dic X +

c QO & https://itwewina.altlab.app/w

%v/f itwéwina Settings ©

Plains Cree Dictionary

/

nipiy <)
O — like: mikisasakay, oskasakay
NI-2: Vowel-glide inanimate noun stem

Choose a name from the dropdown to hear the word said by the
speaker.

Rose Makinaw, Maskwacis v | B> [earn more about the speaker. &
¥ Rose Makinaw, Maskwacis
~ Annette Lee, Maskwacis
Annette Lee, Maskwacis

» Show néhiyawéwin labels

péyak nipiy
mihcét nipiya

pihci-, tahkoht, ohci nipthk

nawac apisis / ayiwdk osk-ayis

electing another speaker tor their recording



@) @ /N nipiy — itwéwina Plains Cree diciX 3% Maskwacls Speech DB X -+

C @ O 8 nttps//speech-db.altlab.app/mask B 5% % © ¥ @ @ ¥

Maskwacis Speech DB Advanced Search

» Options

Rose Makinaw

Listen in néhiyawéwin:
> o 0:00 q) =——9

(néhiyawéwin translation coming soon)

Listen in English:
> o 0:00 4) —9

Read in English:

My name is Rose Makinaw, | was born here in Maskwacis. I've listened to Cree all my life, my late Dad, my late sisters and my brother all spoke Cree, and
when | wasn't with them | was with my late grandmother, and in that household it was all Cree, so it was something that | was raised with, and | was
familiar with. | mentioned earlier that when | went to school when | was seven years old, | only spoke Cree, so, as | was telling my people here, | really don't

Looking up the speaker page for Rose Makinaw (Maskwacis)



& nipiy — itwéwina Plains Cree dic X ka-néhiyawi-pikiskwécik maskw X

C @ O www.altlab.dev/n Yo ; 50%

Annette Lee

Arlene Makinaw Rosie Rowan Rose Makinaw Kisikaw




Spoken Paradigms

by humans
and
synthesizer



S ) é itwéwina Plains Cree dictionary +

@G O & https://itwewina.altlab.app/search?q

é‘*’ itwéwina RRUREES

Plains Cree Dictionary

nikinipan Q

niki-nipan @ <)

1. 1slept, | was asleep acw
2. S/he was sleeping. eaeco
3. I slept. @mo

Preverb : ki- @

form of nipaw

nipaw
VAI-1 8LJ like: nipaw LLJ

1. s/he sleeps, s/he is asleep cw
2. S/he is sleeping. aeco
3. He sleeps. wo

S ——"—
For many inflected word-forms, we do not have a human recording, but for some selected nouns and

verbs we have full spoken paradigms, with either human or synthesized recordings.




& nipadw — itwéwina Plains Cree di X +

vina.altlab.app/wc

é‘”’ itwéwina RRUREES

Plains Cree Dictionary

nipaw <)
VAI-1 8LJ like: nipaw

1. s/he sleeps, s/he is asleep cw
2. S/he is sleeping. aeco
3. He sleeps. wo

» Show Plain English labels

ni-/ki- word
/ ninipan ® <)
you (one) kinipan @ =)
s/he nipaw ® <)
we (but not you) ninipanan @ =)

Human recordings are indicated in the paradigms with the person emoji next to the speakér emoji



(5] & nipdw — itwéwina Plains Cree di X +

GGl O 8t na.altlab.app/:

» Show Plain English labels

ni-/ki- word
I ninipan ® «)
you (one) kinipan @ =)
s/he nipaw @ )

we (but not you) ninipdnan @ <)

you and we kinipanaw @ =)
kinipdnanaw @ %)
you (all) kinipanawaw @ =)
they nipawak @ «)
s/he/they nipayiwa @ «)
someone nipaniwiw  ® =)

nipaniwan @ <)
é-/ka- word

é-nipayan ® <)




(S ] & nipadw — itwéwina Plains Cree d' X

+

@G O 8 n 1a.altlab.app/v

/
you (one)
s/he

we (but not you)

you and we é-nipdyahk @ =)

you (all) é-nipayék @ =)

they é-nipacik ® <)

s/he/they é-nipayit @ <)

someone é-nipahk @ =)
é-nipaniwik @ )
é-nipaniwahk @ =)

command/request
you (one) nipa ®«)

é-/ka- word
é-nipayan ®«)
é-nipdyan @ )
é-nipat ® <)

é-nipayahk @ «)




(5 ] & nipadw — itwéwina Plains Cree dicX

é‘”’ itwéwina RRUREES

Plains Cree Dictionary

nipaw <)
VAI-1 8LJ like: nipaw

1. s/he sleeps, s/he is asleep cw
2. S/he is sleeping. aeco
3. He sleeps. wo

» Show Plain English labels

something is happening now
ni-/ki- word é-/ka- word
/ ninipan ® <) é-nipayan ® <)
you (one) kinipdn @ =) é-nipdyan ® %)
s/he nipaw @ <) é-nipat ® )




(S ]

C @ O &Gr

/
you (one)
s/he

we (but not
you)

you and we

you (all)
they

s/he/they

you (one)

you and we

you (all)

Synthesized recordings are indicated in the paradigms with the robot head emoji next to the speaker emoji

& nipaw — itwéwina Plains Cree dicX +

1a.altlab.app/v

when/if something happens

nipayani ® «©)
nipayani & ©)
nipaci ® <)

nipdyahki @ )

nipdyahko @ d’»?

nipayahki & =)
nipdyéko @ #)
nipatwawi ® #)
nipayici @ =)
command/request

now
nipa ® <)
nipatan ® <)

nipdk @ <)

Human

Synthesized

later

nipdhkan @ %)

nipahkahk & «)

nipahkék @ <)




@ 5 Maskwacis Speech DB X +

& C @ O B nhttps://speech-db.altlab.app/maskwacis/sc B 67% ¥ ©® & 0 @ v =

Maskwacis Speech DB Advanced Search » Options

Results for “nipiy”

Flag this entry for review

Rl b Wher Il th recordin cgme—]

nipiy ere to all these .ec.o dings c
from? < Spoken Dictionary of

Translation: 2. A leaf. Maskwacis Cree:
This phrase is already in the Maskwacis dictionary. htt PS '//S peec h -d b .ad It I d b .dPP
Best Recording Speaker This recordingis... This recording has the... Recording Session

0:0 4 —9

ROS m[ Bad ] [ Wrong Speaker ][ Wrong Word ] 2015-03-23-_-__-_
) =—9 ROS m[ Bad ] [ Wrong Speaker ][ Wrong Word ] 2015-03-23-_-__ -_

) =——9 ANN [ Bad ] [ Wrong Speaker ][ Wrong Word ] 2015-03-23-_ - -_
> o 0:0 ) =——9 ANN m[ Bad } [ Wrong Speaker ][ Wrong Word ] 2015-03-23-_-__-_

Add a New Recording:

Record

Recordings

> o
> o

> % X X X %



https://speech-db.altlab.app/

What does X (Cree) mean (in
English)?

* Providing a simple English phrase
as a translation, rather than a
linguistic analysis



& itwéwina Plains Cree dictionary X -+

@& A O 8 nhttps://itwewina.altlab.app/search?g=niwapamaw

%wf itwawina Settings ©

Plains Cree Dictionary

" niwapamaw Q|
A

niwapamaw @

1.1se wapam-

2. 1] se Action word — like: wicihéw, itéw w
ni-/ki- word
form of n | — him/her
wapaméw

®LI® — like: wicihéw

1. He sees him. mo
2. s/he sees s.0., s/he witnesses s.0. cw

i 5 2019-2021 © Alberta L Technology Lab Eriy
Legend of abbreviations i erta g oo View search results in:

About Modified icons copyright © 2019 Font Awesome, licensed Community mode
Contact us under CC BY 4.0. Linguist mode

Looking up the relatively common Cree word-form: niwdpamaw — analysis in pop-up



& itwéwina Plains Cree dictionary X -+

C @ QO B https://itwewina.altlab.app/search?q-=

%v/f itwawina Settings ©

Plains Cree Dictionary

" niwapamaw Q|
\_ \

niwapamaw via-1 @

1] wapam-

2.1 Verb — transitive animate
Independent
form ¢ Actor: 1st Person Singular — Goal: 3rd Person Singular
wapaméw

transitive animate verb - class 1: regular

1. He sees him. mo
2. s/he sees s.0., s/he witnhesses s.0. cw

Help 2019-2021 © Alberta L Technology Lab il
Legend of abbreviations & L A el e View search results in:

About Modified icons copyright © 2019 Font Awesome, licensed Community mode
Contact us under CC BY 4.0. Linguist mode

Swapping the labeling of linguistic features to: linguistic labels



& ® niwapamaw auto:1 — itwéwin X +

@G O B https://itwewina.altlab.app/search?q=niwap

%v/f itwawina Settings ©

Plains Cree Dictionary

(niwaparpaw auto:1 Q)

niwapamaw @
1.1 see him/her. emo
2. | see him/her, | witness him/her ecw

form of wdpaméw

wapameéw
BLI® — like: wicihéw

1. He sees him. mo
2. s/he sees s.0., s/he witnesses s.0. cw

i 5 2019-2021 © Alberta L Technology Lab Eriy
Legend of abbreviations i erta g oo View search results in:

About Modified icons copyright © 2019 Font Awesome, licensed Community mode
Contact us under CC BY 4.0. Linguist mode

Looking up the relatively common Cree word-form: niwdpamdw — I see him/her, ...



& ® nimaskomak auto:1 — itwéwi X +

@G O B https://itwewina.altlab.app/search?q=nimas

V/ . N L
é Iitwewina
Plains Cree Dictionary

Settings ©

(nimas:komak‘autoﬂ

nimaskomak @

1. my bears. emo
2. my bears, my black bears ecw

form of maskwa

maskwa

M — like: wahkwa, ihkwa

1. A bear. mo
2. bear, black bear cw

Help
Legend of abbreviations

2019-2021 © Alberta Language Technology Lab.

About Modified icons copyright © 2019 Font Awesome, licensed
Contact us under CC BY 4.0.

View search results in:

Settings|

Community mode
Linguist mode

Looking up the relatively common Cree word-form: nimaskomak — my bears, .



& @ nikinitawiwapamaw auto:1 — X +

@& A O 8 nhttps://itwewina.altlab.app/search?g=nikinitav
%wf itwawina Settings ©
Plains Cree Dictionary
( nikinitawiwapamaw auto:1 Q)

niki-nitawi-wapamaw @

Preverb : ki- @
Preverb : nitawi- @

form of wapaméw

wapaméw
B®LI® — like: wicihéw

1. He sees him. wo
2. s/he sees s.0., s/he witnesses s.0. cw

Hel ‘
i 2019-2021 © Alberta Language Technology Lab.

Legend of abbreviations

Settings
View search results in:

About Modified icons copyright © 2019 Font Awesome, licensed Community mode

For more complex Cree word-forms: niki-nitawi-wdpamadw — only pop-up analysis available



® ® /N & nikinitawiwapamaw — itwéwi X +

& @) O B8 nhttps://itwewina.altlab.app/search?g=nikinitawiv: ¢ O & 0 @ v =
é itwéwina Settings ©
Plains Cree Dictionary

( nikinitawiwapamaw Q)

niki-nitawi-wapamaw @

Preverb : ki- @ wapam-
Preverb : nitawi- e AFtiqn word — like: wicihéw, itéw
ni-/ki- word

form of wapaméw | - him/her

wapaméw
®LI® — like: wicinéw

1. He sees him. wo
2. s/he sees s.0., s’he witnesses s.0. «w

2019-2021 © Alberta Language Technology Lab.

Help Settings
Legend of abbreviations View search results in:
About Modified icons copyright © 2019 Font Awesome, licensed Community mode

For more complex Cree word-forms: niki-nitawi-wdpamadw — only pop-up analysis available



® ® /i\ itwéwina Plains Cree dictionary X +

& @) O B8 nttps://itwewina.altlab.app/search?g=nikinitawiv: ¢ © L& O @ v =
V/ . . L] .
é itwewina Settings ©
Plains Cree Dictionary

~.

(nikinitawiwapamaw Q|

niki-nitawi-wapamaw vix-1 @

Preverb: ki-@  wapam-
Preverb : nitawi- Verb — transitive animate
) Independent

form of wapaméw Actor: 1st Person Singular — Goal: 3rd Person Singular

wapaméw

transitive animate verb - class 1: regular

1. He sees him. mo
2. s/he sees s.0., s/he witnesses s.0. «w

Hel 7 Settings
e 2019-2021 © Alberta Language Technology Lab. e

Legend of abbreviations View search results in:
About Modified icons copyright © 2019 Font Awesome, licensed Community mode

For more complex Cree word-forms: niki-nitawi-wdpamadw — only pop-up analysis available



How is this achieved?

* Linguistic analyses for Cree word-forms are
used to computationally generate
corresponding simple English phrases

Results for {niwapamaw]' Results for '[Prs+1Sg+3SgO+] [s/he sees S.0., s/heJ
witnesses—s.o.|

relaxed_analyzer - No result

wapamé +V+TA+Ind+ISg+3Sgo]

strict_analyzer - No resulits

strict_analyzer - No results
strict_generator - No resjilts

strict_generator - No results .
eng_noun_entry2inflected-phrase - Nofesults

eng_noun_entry2inflected-phrase - No results eng verb_entry2inflected-phrase

eng_verb_entry2inflected-phrase - No results [I see him/her, I witness him/her‘]
’

eng_phrase_to_crk_features eng_phrase_to_crk_features - No results



What parts are Cree words made
up of?



(5 ] & itwéwina Plains Cree dictionary X +

C @ OB& altlab.ap

Morpheme Boundaries

Where would you like to see morpheme boundaries to be shown?

® Everywhere

| would like to see morpheme boundaries in entry headers and in
paradigm tables

O Headers

I would like to see morpheme boundaries in headers only

O Paradigm

| would like to see morpheme boundaries in paradigm tables only

O Nowhere

| do not want to see morpheme boundaries (default)

Inflectional Category

Would you like to see the inflectional category with search results?

® Yes

| always want to see the inflectional category

O No

| only want to see the inflectional category in linguistic mode




S ] & @ nimaskomak — itw&wina Plai; X +

C @ O 8 https//i na.altlab.app/se:

é itwéwina Settings ©

Plains Cree Dictionary

((nimaskomak Q))

ni‘mask-om-ak @

form of maskwa

maskwa
NA-4w 8 like: wahkwa, ihkwa LI

1. bear, black bear cw

Help : Settings

Legend of abbreviations 5019-2022.© Alb L Techndioc ¥ B View search results with:
About g erta Langyage Terngosy Lo, Plain English labels

Contact us Modified icons copyright © 2019 Font Awesome, licensed under Linguistic labels
CCBY 4.0. Plains Cree labels

Here, the morpheme boundaries are shown for the standardized form of the search string.



S ) & maskwa — itwéwina Plains Cree X +

@G O 8 n 1a.altlab.app/v

maskwa )
NA-4w 8 like: wahkwa, ihkwa

1. bear, black bear

» Show Plain English labels

one maskw-a @ %)
many maskw-ak @ <)
further maskw-a @ )

smaller / younger / lesser
one mask-os

whose / whom something belongs to

my ni-mask-om
your (one) ki-mask-om
his/her o-mask-om-a

+ show more




+9 & maskwa — itwéwina Plains Crec X —+

& O & https://i 1a.altlab.app/wo

» Show Plain English labels

one maskw:a @ )
many maskw-ak @ %)
further maskw-a @ o)
among mask-onahk

smaller / younger / lesser
one mask-os

whose / whom something belongs to

one many further

my ni-mask-om ni-mask-om-ak ni-mask-om-a

your (one) ki-mask-om ki-mask-om-ak ki-mask-om-a
his/her — — o-mask-om-a

our (but not your) ni-mask-om-inan ni-mask-om-inan-ak ni‘-mask-om-inan-a
your and our ki-mask-om-inaw ki-mask-om-inaw-ak ki-mask-om-inaw-a
your (all) ki-mask-om-iwaw ki-mask-om-iwaw-ak ki-mask-om-iwaw-a
their — — o-mask-om-iwaw-a
his/her/their — — o'mask-om-iyiw-a

The morpheme boundaries can also be shown in all the word-forms in the paradigms.



Can | choose the dictionary
source or speech community?



9 & itwéwina Plains Cree dictionary X +

@Rt O O https://itwewina.altlab.app/s B|
é itwéwina Settings ©
Plains Cree Dictionary
Show Plains Cree words in...
nimaskomak

SRO (é164)
ni-mask-om-ak @ SRO (€103)
form of maskwa Syllabics
maSkwa View all settings

NA-4w & like: wahkwa, ihkwa LLI

1. bear, black bear w

Settings

5019-20290 Alb 1 Techndl s View search results with
¥ erta Langyage lehing oxy =, Plain English labels

Help
Legend of abbreviations
About

Contact us Modified icons copyright © 2019 Font Awesome, licensed Linguistic labels|

To select the dictionary source, we go to the settings and select to view all our options.



+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 altlab.app/st B 90%

Select Dictionary Source

Select one of the following options to choose which entries are displayed in the
search results

O cw

Show entries from the Cree: Words dictionary. Wolvengrey, Arok, editor.
Cree: Words. Regina, University of Regina Press, 2001

O MD

Show entries from the Maskwacis Dictionary. Maskwacis Dictionary.
Maskwacis, Maskwachees Cultural College, 1998.

O AECD

Show entries from the Alberta Elders' Cree Dictionary/alberta ohci
kehtehayak nehiyaw otwestamakewasinahikan compiled by Nancy
LeClaire and George Cardinal, edited by Earle H. Waugh. Edmonton:
University of Alberta Press, 2002.

® ALL

Show entries from CW, AECD, and MD (default)

Select Audio Source

Select one of the following options to choose which audio source you would like to
hear

Here, we have chosen to see content from all three dictionary sources.



+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 h ina.altlab.app/st B 9% <Y

Select Audio Source

Select one of the following options to choose which audio source you would like to
hear

O Maskwacis

Show audio from the Maskwacis Cree community

O moswacihk

Show audio from the mdswacihk community (White Bear First Nations,
Saskatchewan

® Both

Show audio from both sources (default)

Show/Play Paradigm Audio

When available, audio will be displayed and played in paradigms

® Yes

I would like to see audio in paradigm layouts

O No

| do not want to see audio in paradigm layouts

We can also choose to select which community we want to hear spoken audio from



Can | choose my preferred format for
how information is shown?



+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 hi .altlab.app/s¢ B 9% <Y
W er o~ e .
@ itwewina Settings ©
Plains Cree Dictionary . .
Show Plains Cree words in...
SRO (é164)
Settings SRO (é16a)
Display Mode Syllabics

How would you like the labels to appear throughout the site?

@ Plain English labels

View all settings
Examples: /, you (one), s/he; something is happening ..—.., - —...ce.....q
happened earlier

O Linguistic labels
Examples: 1s, 2s, 3s; Present, Past

O néhiyawéwin labels

Examples: niya, kiya, wiya; é-ispayik anohc/mékwdac/mana, é-ispayik
kwayéc
https://itwewina.altlab.app/settings




+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 altlab.app/st B 90%

Morpheme Boundaries

Where would you like to see morpheme boundaries to be shown?

@© Everywhere

I would like to see morpheme boundaries in entry headers and in
paradigm tables

O Headers

I would like to see morpheme boundaries in headers only

O Paradigm

I would like to see morpheme boundaries in paradigm tables only

O Nowhere

| do not want to see morpheme boundaries (default)

Inflectional Category

Would you like to see the inflectional category with search results?

@ Yes

| always want to see the inflectional category
O No

| only want to see the inflectional category in linguistic mode




+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 h ina.altlab.app/st B 90%

Show emojis with entries?

Emojis illustrate word classes

® Yes

Show emojis with my entries (default)

O No

Don't show emojis with my entries

Emoji for animate nouns (awa words)

Choose the emoji that will represent all awa words.

©e
O e

00000
S B




+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 altlab.app/st B 90%

Show/Play Paradigm Audio
When available, audio will be displayed and played in paradigms
® Yes
I would like to see audio in paradigm layouts
O No

| do not want to see audio in paradigm layouts

Show/Play Synthesized Audio in Paradigms

Synthesized audio is generated by a computer model. It is fairly accurate, but not as
precise or natural as a human speaker. This setting applies to the Paradigm Layouts
specifically. Note: this setting only applies if "Show Paradigm Audio" is set to "yes"

® Yes
I would like to hear synthesized recordings in my paradigm layouts
O No

| do not want to hear synthesized recordings in my paradigm layouts

Show/Play Synthesized Audio

Synthesized audio is generated by a computer model. It is fairly accurate, but not as




+9 & itwéwina Plains Cree dictionary X -+

C @ O 8 altlab.app/st B 90%

Show/Play Synthesized Audio in Paradigms

Synthesized audio is generated by a computer model. It is fairly accurate, but not as
precise or natural as a human speaker. This setting applies to the Paradigm Layouts
specifically. Note: this setting only applies if "Show Paradigm Audio" is set to "yes"

® Yes

I would like to hear synthesized recordings in my paradigm layouts

O No

| do not want to hear synthesized recordings in my paradigm layouts

Show/Play Synthesized Audio

Synthesized audio is generated by a computer model. It is fairly accurate, but not as

precise or natural as a human speaker. This setting applies to all speech except the
paradigm layouts.

® Yes
I would like to hear synthesized recordings

O No

I do not want to hear synthesized recordings




(5 ) & itwéwina Plains Cree dictionary X +

C @ O B https://itwewina.altlab.app/s B 9% v

Automatically translate English phrases into Cree word-
forms

@® Yes
Generate Cree word-forms matching simple English verb or noun phrases
O No

Only show dictionary entry headwords as they are

Automatically translate Cree word-forms into English
phrases

@® Yes
Generate English definitions matching core Cree word-forms
O No

Only show dictionary definitions as they are

Help Settings
Legend of abbreviations

View search results with
2019-2022 © Alberta Language Technology Lab. DR b g




(5 ) & itwéwina Plains Cree dictionary X +

C @ O B8 nhttps://itwewina.altlab.app/s B 90% v
@® Yes

Generate Cree word-forms matching simple English verb or noun phrases

O No

Only show dictionary entry headwords as they are

Automatically translate Cree word-forms into English
phrases

@® Yes

Generate English definitions matching core Cree word-forms

O No

Only show dictionary definitions as they are

Help Settings

Legend of abbreviations 2019-2022 ® Alb L Technd s View search results with:
About 7 erta LangsapeEcHcBy b, Plain English labels

Contact us Modified icons copyright © 2019 Font Awesome, licensed Linguistic labels
under CC BY 4.0. Plains Cree labels




Meeting expectations — Fall 2020 —
Fall 2021 — Fall 2021

Facebook: néhiyawéwin word of the day — what linguistic help do
people ask for?

— Cree naming
* What is the Cree word for X (English concept)?
— Good start — multiword concepts
— Cree phrases
* How do | say X (English phrase) in Cree?

—  Step-wise through looking up paradigms — direct linking of English phrases to matching Cree
word forms

— Cree syllabics
* How do | write X (Cree word) in Cree syllabics?
— Done
— Cree pronunciation

* How do | say X (Cree word) in Cree?

— Available for a part of the dictionary entries — increasing coverage of the Cree entries —
adding fully spoken paradigms for select entries < native speakers + synthesized

— Cree-to-English translation
* What does X (Cree word) mean in English?
— good start — improving fuzzy matching



Meeting expectations — Fall 2020 —
Fall 2021 — Fall 2022

* On-line dictionary as a language learning/instruction tool

— Cree word building
* What are little Cree words made up of?
* Showing inflectional morpheme boundaries, in paradigms and throughout

— Spoken paradigms

 Meeting the needs and expectations of multiple user
communities
— Community identity
® user can select dictionary or speech community

— Cree-to-English content added from Alberta Elders' Cree Dictionary
— Fully implemented optionality for different user groups

® user can select preferred format for any feature with multiple available options



Other possible/necessary

developments?
e Mobile/off-line version of itwéwina available for
beta testing

— minimal set of functionalities
— BUT can be used without an Internet/WiFi connection

 Full functionalities available in on-line itwéwina

* Available for testing on iOS devices via Testflight
— https://testflight.apple.com/join/E7uvQ1i2

« Android version under development (minimally
functional prototype already exists)



https://testflight.apple.com/join/E7uvQ1i2

09:41 Tue Jan 9

A

Troms Reise

® AU-Aaoff...

8

TROMS
TFT Mobillett

DICTIONARY

Intact

iEy

MyUAlberta

® DivvunDev...

<)

Canadid

ArriveCAN

ull T 80%

Uber

Uber

SkyView Lite

R

Mehildinen




09:41 TueJan9 ull T 80% (mm

itwéwina offline

W s P .
itwewina TR Settings ©
Plains Cree Dictionary nlkl nlpan Q
niki-nipan @
Preverb : ki- @

form of nipaw

nipaw
L] — like: nipaw

1. He sleeps. mo
2. s/he sleeps, s/he is asleep cw

Help : : Settings
iati View s ] Its in:
“L\—T)%i':d ol abbreviations 2019-2021 © Alberta Language Technology Lab. it il

Community mode
Contact us Modified icons copyright © 2019 Font Awesome, licensed under CC BY 4.0. Linguist mode




Other possible/necessary next

developments?

* On-line dictionary as a language learning/instruction tool

— Cree word building
* Showing derivational morpheme boundaries
- Showing information about the individual morphemes

— Distinguishing search results by English senses, when searching
with an English word(s) — "true" English-to-Cree search

— Organizing and splitting paradigms into smaller, more
manageable panes that can be expanded and collapsed

— Semantic search of dictionary entries («— semantic classification
already exists <« WordNet / RapidWords)

— Linguistic reference data — “grammar” pages
 Meeting the needs and expectations of multiple user
communities

— Choice of application interface language: English — Cree /
néhiyawéwin



Final words

e Developing an on-line language-technological
application for an Indigenous language community —
that the community will fully use — is much more than

a one-off delivery
o gathering feedback and adjusting the tool accordingly

requires time
o feedback can change over time, as experience with the tool

grows
e Software coding development is the bottleneck, not so
much the creation of linguistic models and resources



Thank you — ay hay — kiitos!

Questions? Comments! Feedback?

Application: https://itwewina.altlab.app/

Instructions:
https://altlab.artsrn.ualberta.ca/itwewina/

Source code:
https://github.com/UAlbertaALTLab/morphodict/



https://itwewina.altlab.app/
https://altlab.artsrn.ualberta.ca/itwewina/
https://github.com/UAlbertaALTLab/morphodict

