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Circumpolar	collaboration:

We	are	building	on	work	
done	by	the	Giellatekno
and	Divvun research	and	
development	teams	at	the	
University		of	Tromsø

Giellatekno and	Divvun
have	worked	over	a	decade	
on	developing	language	
technological	tools	for	the	
indigenous	Saami
languages	spoken	in	
Northern	Scandinavia



Background	– supporters	–
stakeholders

• Giellatekno &	Divvun research	teams	(Arctic	Univ.	of	Norway)
– Working	on	the	Indigenous	Saami languages	of	Northern	Europe
– Dealing	appropriately	with	the	complex	word	structure	and	the	

numerous	word	forms	form	for	the	same	concept	(word	in	lexicon)
– Developing	computational	models	of	word	structure

• First	Nations	University	of	Canada
– Largest	Plains	Cree	– English	bilingual	dictionary
– nêhiyawêwin :	itwêwina (Wolvengrey2001)

• Maskwacîs Education	Schools	Commission	(MESC/MWE)
– Maskwacîs Cree	Dictionary	(Maskwacîs Cultural	College	&co.	1997)
– Recording	how	Cree	words	are	properly	pronounced	in	MaskwacÎs
– Adapting language technology to	best serveMaskwacîs and	other

Cree communityneeds and	interests in	language sustainability and	
revitalization



Language	technology	– “low-hanging	
fruits”

• Intelligent	electronic	dictionaries
• spell-checkers
• Spoken	and	written	text	collections
• Reader’s	tools
• ICALL	applications



Language	technology	– “low-hanging	
fruits”

• All	tools	open-source	– code	publicly	available
• No	cost	other	than	people’s	time
• Intended	for	use	in/by	Indigenous	
communities/speakers

• To	be	developed	according	to	Indigenous	
community	needs

• Support	for	instructions	in	making	best	use	of	on-
line	language	resources	and	technology



on-line	Cree	Dictionary	- currently

• Contents	of	5	Plains	Cree	bilingual	dictionaries	
/	glossaries
– Alberta	Elders’	Cree	Dictionary
– Maskwacîs Cree	Dictionary
– Cree	:	Words	/	nêhiyawêwin :	itwêwina
– Two	smaller	resources

• Available	as	an	on-line	and	a	mobile	version



Dictionary	content	is	not	fully	aggregated:	exactly	similar	matches	from	all	sources	are	
presented	/	Orthography	of	 some	sources	is	not	standardized



Partial	match	search	supported



But	searches	of	inflected	word	forms	do	not	match,	unless	 inflected	word	forms	in	one	
of	the	sources	– neither	are	inflectional	paradigms	generated



Intelligent	on-line	dictionary	for	Cree					
(I-DICT)	– itwêwina

• combine	lexical	database	with	computational	model
– recognize	all	possible	inflected	word	forms
– generate	word	form	paradigms	of	all	sorts

• provide	links	to	actual	usage	in	written	and	spoken	text	
collections
– pronunciation	in	isolation	and	in	context

• enable	comprehension	of	texts	without	knowing	all	
vocabulary	(but	with	some	grammar)

• Aggregate	all	source	dictionaries	matching	English	
glosses	and
– standardized	orthography	(long-vowel	marking)



Intelligent	on-line	dictionary	for	
for	Plains Cree	– itwêwina

URL:	http://altlab.ualberta.ca/itwewina





All	lexical	entries	
matching	the	
beginning	 of	 the	
input	 string	are	
shown.

English-to-Cree	
direction	selected.

Interface	
language	is	
English.



Search	with	see
results	in	a	large	
number	of	
matches	with	
lexical	entries,	
expressing	e.g.	
variation	of	the	
Cree	verb	form	
dependent	on	
whether	there	is	
(1)	no	object,	 (2)	
an	inanimate	
object,	or	(3)	a	
transitive	object,	
and	other	more	
specialized	forms.



Selecting	wâpamêw
takes	to	the	lexical	
entry,	indicating	 that	it	
is	a	transitive	verb	
taking	an	animate	
object	(VTA).

In	addition,	 the	morphological	
analysis	of	the	lexical	entry,	
and	its	root	form	wâpam-,	are	
provided.



Clicking	on	the	
lexical	entry	(on	
the	previous	
page)	provides	
various	versions	
of	paradigms	–
what	is	seen	here	
is	the	smallest	
selection,	
designated	as	the	
basic paradigm.



One	can	next	choose	
a	lengthier,	 extended
paradigm,	 that	
provides	all	basic	
present/neutral	
tense	forms,	as	well	
as	examplary	forms	
for	the	other	basic	
tenses.



Finally,	one	can	
choose	the	full
paradigm,	which	
provides	all	forms	for	
all	the	basic	tenses.



The	full	paradigm	
shows	all	the	
imperative	forms	of	
this	verb.

All	the	word	forms	 in	
the	paradigms	are	
dynamically	
generated	using	the	
computational	
model.



Clicking	on	the	‘Click-in-text’	tab	takes	one	 to	this	page,	which	allows	for	the	
installation	of	a	bookmarklet	version	of	the	dictionary.



The	bookmarklet	 allows	us	to	
access	the	itwêwina from	any	
webpage	containing	Plains	
Cree	text,	such	as	the	Dog	
Biscuits story	by	Solomon	 Ratt,	
made	available	via	the	Cree	
Literacy	Network.



Clicking	the	bookmarklet	 starts	the	
Click-in-text dictionary	 functionality.



Clicking	the	bookmarklet	 starts	the	
Click-in-text functionality.



Alt-clicking a	word	provides	us	the	English	
translation	of	the	lemma.



Alt-clicking	word	provides	 the	English	
translation	of	the	lemma.



Alt-clicking	word	provides	 the	English	
translation	of	the	lemma.



Alt-clicking	word	provides	 the	English	
translation	of	the	lemma.



We	can	also	change	
the	interface	
language	to	Cree,	i.e.	
nêhiyawêwin.



Now,	we	can	search	
wapam – both	as	an	
inflected	form	
(imperative)	or	as	a	
word	part



Word	forms	are	
presented	first

Word	parts	are	
presented	later



Word	parts	are	
presented	later
In	alphabetical	
order



The	SRO	convention	
for	marking	 long	
vowels	can	be	
changed	to	macrons



This	SRO	convention	
is	reflected	both	in	
the	nêhiyawêwin
interface	as	well	as	
the	word	paradigms



This	SRO	convention	
is	reflected	both	in	
the	nêhiyawêwin
interface	as	well	as	
the	word	paradigms



The	linguistic	codes	
are	spelled	out	with	
pop-up	windows



Pop-up	windows are	
also	used	 for	
explaining	pre-verbs



Pop-up	
windows are	
also	used	 for	
explaining	pre-
verbs



Pop-up	
windows are	
also	used	 for	
explaining	pre-
verbs



Pop-up	
windows are	
also	used	 for	
explaining	pre-
verbs



The	searches	
and	results	can	
also	be	
presented	in	
syllabics



The	searches	
and	results	can	
also	be	
presented	in	
syllabics



The	same	
applies	to	the	
presentation	of	
the	word	
paradigms



The	interface	
language	can	be	
changed	to	Cree	
syllabics









...	And	now	search	for	recorded	pronunciations	 of	words,	pressing	nitona (‘search!’).	The	
query	and	sound	 files	are	available	as	a	video	clip.



...	And	now	search	for	
recorded	
pronunciations	 of	
example	sentences,	
pressing	nitona
(‘search!’).	The	query	
and	sound	are	
available	as	a	video	
clip.



Linguistic	Corpus	server	for	
Plains Cree

URL:	http://altlab.ualberta.ca/korp
University	of	Alberta



From	the	Intelligent	Dictionary,	we	can	
link	to	an	analyzed	text	collection	of	Cree,	
on	our	Korp corpus	server.



We	can	start	with	a	basic word	form	search,	which	gives	us	2	
hits	for	wâpamêw.



The	extended search	
functionality	allows	us	to	
build	more	complex	
queries.



Searching	with	wâpamêw
‘see	s.o.’	as	the	lemma	
gives	us	175	hits.



The	advanced search	
functionality	allows	us	the	
most	control	of	the	structure	of	
the	queries.



We	can	examine	the	context	of	our	
query,	and	be	provided	with	a	linguistic	
analysis	and	an	English	gloss.

The	English	glosses	are	
from	Wolvengrey	 (2001).



















An	alternative	representation	provides	
the	full	sentential	context.



...	and	the	linguistic	analysis	and	
English	gloss.











In	addition,	 we	can	get	statistics	on	
the	frequencies	of	the	word	forms	
associated	with	the	lemma	wâpamêw.



...	or	the	morphological	 analysis	of	
these	word	forms	 for	wâpamêw.



...	or	the	frequencies	of	wâpamêw in
the	various	texts.



Furthermore,	 we	can	search	the	
glosses	to	see	all	forms	with	the	
English	word	see.



...	and	get	the	frequencies	of	the	
various	lemmas	with	see in	their	
English	glosses.



The	CQP query	 language	allows	for	
more	complex	searches	as	well.



...	showing	here	the	occurrences	of	
animate	obviated	nouns	 immediately	
to	the	right	of	wâpamêw.



Besides	written	texts,	we	are	also	
collecting	a	corpus	of	spoken	
Maskwâcis	Cree,	in	colloboration	 with	
Miyo	Wahkohtowin	 Education (MWE),	
Maskwacîs,	Alberta. The	speakers	and	
MWE	have	agreed	to	making	 the	
recordings	publicly	available	as	part	of	
an	intelligent	on-line	dictionary.



Next	steps

• Fixing	known	and	obvious	errors	in	the	interface	
and	in	the	computational	morphological	model

• Porting	the	on-line	dictionary	to	mobile	platforms
• Integrating	content	from	all Cree	dictionaries:	
Maskwacîs,	Elders,	Wolvengrey

• Testing	and	further	developing	the	on-line	
dictionary	further	with	Cree	instructors	and	
speakers:	in	Maskwacîs and	at	the	UofA



Technology	as	support	and	a	
tool,	not	an	end	in	itself

hay	hay	- kiitos


