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Abstract. Innu-Aimun, one of the most spoken Indigenous languages
in Canada, faces significant transmission challenges. Although there is
a notable body of Innu-Aimun literature, there is generally not enough
documentation written in Innu-Aimun for daily use, just as there are
not enough translators and interpreters for the language. We present
here collaborative work between Innu-Aimun translators and researchers
in computational linguistics to develop translation assistance tools, with
the aim of helping language revitalization and preservation. We detail
our common position on how should technological assistance tools be
developed for Innu-Aimun, which emphasizes the importance of involv-
ing Innu translators throughout the entire process and making sure to
address language-specific needs. This position is elaborated from joining
our respective perspectives (researchers and Innu community member)
and expertise (computational linguistics and Innu-Aimun translation). In
this spirit, we present preliminary results for the first ongoing steps to-
wards building a first Innu-Aimun - French Neural Machine Translation
model. We focus on our participatory process to create aligned parallel
corpora and present first results and analyses.
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1 Introduction

"Tnnu-Aimun" literally means the language of the Innu [26]. The Innu are a First
Nation in Canada, whose members live for the most part in a dozen communities
in the north-east of the province of Quebec and in Labrador [2]. One of more than
70 Indigenous languages in Canada, Innu-Aimun was spoken in 2021 by 11,605
locutors (including Naskapi), making it the 4th most spoken in the country.
This number has been decreasing in recent years 4. And yet, there has been for

4 Statistics Canada: Indigenous languages in Canada, 2021. https://wwwi150.
statcan.gc.ca/nl/pub/11-627-m/11-627-m2023029-eng.htm
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several decades a growing body of Innu literature written both in Innu-Aimun
and French, a movement that takes its origins from oral stories [34]. Overall, the
situation of Innu-Aimun has been described as «alive but still fragile» [2].

Although there are a few existing technological tools for Innu-Aimun, such as
the online trilingual dictionary [26], there is currently no available tool that takes
advantage of more recent or advanced natural language processing methods,
or that offers a greater level of assistance or automation. In this context, we
are pursuing research work to develop Innu-Aimun translation assistance tools.
This work is still at the initiation stage, as we focus on studying feasibility and
building basic building blocks such as aligned bilingual corpora.

As noted in the MIT Technology Review series, "Al is enriching a power-
ful few by dispossessing communities that have been dispossessed before" [12].
Furthermore, Keoni Mahelona mentions that "Data is the last frontier of col-
onization" [13] and without collaboration with the Indigenous community and
putting in the hands of the community, the linguistic tools created for the revi-
talization of their language, this goal will remain an illusion. The Two-Eyed Al
approach has also stated the principle advanced by Mi’kmaw Elders, Albert and
Murdena Marshall, to consider ethical issues towards Indigenous knowledge, and
their management in tandem with "Western knowledges" or the advancement
and deployment of AI systems [5].

There are two main contributions in this paper. First, we present our ongoing
collaborative work with Innu translators, to create reference bilingual sentence
alignments for Innu-Aimun and French. The goal of this work is to allow the hu-
man evaluation of alignment methods for available bilingual Innu-Aimun texts,
and help create larger aligned corpora for the development of translation assis-
tance tools with a close collaboration with the community. Second, we offer our
position on the development of Innu-Aimun translation assistance tools to help
with language revitalization and preservation, and on the involvement of Innu
translators in the process, with respect to the way Indigenous research is con-
ducted, by putting the linguistic tool in the hands of the users and community,
in each stage of the research and development.

Section 2 presents works related to our research. Section 3 presents our posi-
tion. Section 4 presents our work on Innu-French alignment. Section 5 explores
a few experimental perspectives for the developments to come.

2 Related Works

Presented here are existing technologies for Innu-Aimun, related languages and
other Indigenous languages in Canada.

Few technological tools currently exist for Innu-Aimun, and the general state
of its language technologies can be considered as nascent [6]. The main tech-
nological tool currently available for Innu-Aimun speakers and learners is the
trilingual, pan-dialectal online dictionary [26], which allows to search for Innu-
Aimun word definitions, translations or usage examples in Innu-Aimun, French



and English. This dictionary is part of a series of web tools proposed for language
maintenance [17], which also includes an online verb conjugation application.

There has been projects to create fundamental resources like annotated,
aligned and segmented corpora, such as the Innu Language Documentation
Project [9] or the Labrador Languages Preservation Database ®, but no such
resource is currently openly available. More recently, an Innu-Aimun morpho-
logical segmenter based on deep-learning was proposed [35]. Fundamental re-
sources like morphological models for segmentation exist for related languages,
namely East Cree [1] and Plains Cree [33] [15]. Such resources could potentially
be adapted to Innu-Aimun.

More advanced technological tools have been developed for related language.
Developments have been presented for Plains Cree word completion [21] and
speech synthesis [14], among others. Beyond related languages, developments
have been made for several other Indigenous languages in Canada, from very
low-resourced to higher resourced languages. A first automatic segmenter was
recently proposed for Inuinnaqtun, one of the most endangered Indigenous lan-
guages in Canada, [23]. The most resourced among Indigenous languages in
Canada is Inuktitut, whose official status in the Nunavut legislative assembly has
allowed the development of an aligned corpus counting over 1 million sentence
pairs, and a Neural Machine Translation (NMT) model reaching high translation
scores [16]. Microsoft has since included Inuktitut in its translatorS. This high
availability of bilingual data has also allowed further research like the improve-
ment of NMT and segmentation results [30] [24] and the study of gender bias in
Inuktitut NMT models [11] [22].

3 Owur Position: Developing Collaboration and
Translation Tools to Help Revitalize Innu-Aimun

We present here our position on a multidisciplinary and community-driven project
dedicated to the development of translation tools to help revitalize Innu-Aimun.
This position reflects our observations and fieldwork, along with insights from
working closely with Innu-Aimun, with the Indigenous community of Uashat
Mak Mani-utenam, as well as experience in our respective fields (computional
linguistics and Innu-Aimun translation).

3.1 The Role of Innu-Aimun Translation for the Language’s
Revitalization

As of today, there are not enough documents available in Innu-Aimun within
Innu communities. The vast majority of them are in French only. This not only

® Labrador Languages Preservation Database. https://www.hss.mun.ca/research/
showcase/labrador-languages-preservation-database/

5 Microsoft News - Microsoft Introduces Inuktitut to Microsoft Transla-
tor (January 27, 2021). https://news.microsoft.com/en-ca/2021/01/27/
microsoft-introduces-inuktitut-to-microsoft-translator/



includes the documents and websites of provincial and federal governments, but
also local community governments. We believe that this does not encourage
community members to learn or use the language. We believe that if there were
more documents available in Innu-Aimun for the population, it would provide
more opportunities to use the language, to learn it or to become more fluent. In
that sense, the work of Innu-Aimun translators could be very important to help
improve language learning and usage within the community.

Although there has been increasing demand for Innu-Aimun translation, the
number of professional translators/interpreters 7 is insufficient. This shortage has
been documented by the Viens Commission, not only for Innu-Aimun but for
other Indigenous languages in the province of Quebec 8. Recently, a new program
for Innu-Aimun translation and interpretation has been created at Cégep de
Sept-Iles 9. Students set to graduate this year form the first cohort. Members of
this cohort that have participated in the present project have observed that they
are increasingly seen within the community as references and ambassadors for
Innu-Aimun, and as a source of inspiration, just like translators are in general.

We believe tackling the lack of freely available text translated in Innu-Aimun
is a top priority for Innu-Aimun revitalization. In view of the demand for trans-
lators and of the role they play for the community, translation assistance tools
should be considered among the most relevant technological tools to develop for
Innu-Aimun. Furthermore, we believe that technological tools for Innu-Aimun
translation could be useful not only to professional translators, but to the broader
community. Assisting people in translating to Innu-Aimun could motivate them
to use it more often. Having an automated translation assistance tool available
as a smartphone app could foster the Innu youth’s interest in trying to improve
their fluency in the language or to learn it.

3.2 How to Develop Tools to Assist Innu-Aimun Translators?

From the beginning to the end of the development process, tools should address
Innu-Aimun translators’ needs as expressed by them. This principle is applicable
to any translation tool, but in the case of Innu-Aimun it can serve to address
characteristics of the language that differentiate it from European languages or
other higher-resourced languages.

For example, the polysynthetic nature of Innu-Aimun and related translation
difficulties can be taken into consideration. Since Innu-Aimun words are often
formed by joining morphemes together, the rules to properly do so and to form
words equivalent to French ones can be hard to master and apply. As such, tools

7 N.B. Translation and interpretation in the community is most often performed by
the same individuals.

8 Final report of the Viens Commission (in French). https://www.cerp.gouv.qc.ca/
fileadmin/Fichiers_clients/Rapport/Rapport_final.pdf

9 Cégep de Sept-iles launches a new program for Innu-Aimun translation and in-
terpretation (October 18, 2021 - in French). https://www.lemanic.ca/2021/10/18/
le-cegep-de-sept-iles-lance-un-programme-de-traduction-en-langue-innue/



integrating this morphological aspect (e.g. integrating a morphological analyser
within an assistance tool) would be more useful to Innu-Aimun translators.

Other examples of language-specific aspect we believe should be incorporated
in the development of assistance tools are: the revitalization of older or less used
words'?, the inclusion of dialectal variations, as well as the inclusion of traditional
or ancestral knowledge.

Assistance tools could take several different forms, varying in development
complexity and data amount requirements. With the current amount of bilin-
gual text available [6], one of the lowest hanging fruits could be to extend the
search function of the online dictionary to multi-word French expressions. Result-
ing Innu-Aimun words could be ordered by relevance for the translation of the
entire expression or sentence. Other, more difficult developments include trans-
lation memory and machine translation. Instead of insisting on the usefulness
of one tool over the others, we believe they should be seen as complementary.
Their development should be ordered from short to long term goals, reflecting
the amount of data and research work needed. In addition, priority should be
given to the development of common building blocks, such as the collection and
annotation bilingual texts or the development of morphological segmentation.

Whatever the tool or the development stage, continuous feedback and eval-
uation should be undertaken in collaboration with Innu-Aimun translators. As-
sistance tool evaluation should not only take the form of evaluation metrics on
test sets, it should also include qualitative feedback. Translators can further par-
ticipate by providing post-editings, or by testing the tool interactively, using a
human-in-the-loop method (see section 5).

4 Creating Aligned Corpora in Collaboration with the
Innu-Aimun Translators

We present here collaborative work to create aligned bilingual corpora. These
corpora are created from texts that were published both in Innu-Aimun and
French. The sentence pairs from those texts are aligned in collaboration with
students in Innu-Aimun translation.

4.1 Community-Driven Approach

Our collaborative and community-driven approach is derived from the position
specified is the previous section, but is also based on the imperative of commu-
nity involvement which has been noted more broadly within the computational
linguistics research community when it comes to lower resourced and indige-
nous languages. As an example, Bird [3] draws upon his experience in multiple
projects, as well as other studies, to highlight the negative impact that a colo-
nial approach to language technology development can have on an indigenous

10 There has been lexical erosion in some communities due to high rates of bilingualism

(7]



community, emphasizes the importance of the involvement of the community
and gives keys to a decolonial approach [3]. Successful examples of participa-
tory research in NLP exist, such as the Masakhane project for African languages
[29]. Some computational linguistics tools for learning have also been evaluated
in part with native speakers, such as néhiyawétan [4] for which feedback was
collected from usage of the tool and noted its usefulness for users.

Practically speaking, and for the first steps of our project, our approach has
been defined based on the following principles. First, students in Innu-Aimun
translation should have personal benefits in participating in the research. Second,
the Innu students’ time in the translation program is precious and it should not
be taken from them, as it is limited.

Consequently, the corpus alignment activity takes the form of an extracur-
ricular translation practise offered to students, independently of their program.
Participation is on a voluntary basis, with financial compensation.

Alignment is done using a simple online shared document, in which partici-
pants can write alignments manually. Figure 1 presents an example of the form
used by participants. Bilingual texts have first been extracted from their PDF
version and cleaned, paragraphs separated and sentence numbered. Since auto-
mated extraction, cleaning and paragraph alignment sometimes generates errors,
the work done by participants can also serve to highlight those mistakes.

Frangais Innu-Aimun Alignement Note

[0] A mes huit enfants. [0] Nitauassimat umenu nishuaush
[1] Préambule etashiht 0.0
[1] Tshitshipanu aimun 11

[0] Je remercie chacun de ceux | [0] Ume mashinaikan ka tutaman | 0.0
qui m'ont aidée a faire ce livie | ka itashit ka uitshint tshetshi 0.1
que ai fait. Et je serais heureuse | tutaman ninashkumauat kassinu.
de voir d'autres Indiens écrire, en | [1] Kie nipa minueniten tshetshi
langue indienne. uapataman kutak innu tshetshi
mashinaitshet e innushtenit

Fig. 1. Sample from the alignment document used by participants

Using a simple document where one can write free text—instead of using
a professional tool—allows participants to freely express what they think the
alignment should be, regardless of whether a standard alignment tool or method
would permit it. This allows to identify limits of existing alignment methods in
the context of bilingual Innu-Aimun texts.

The document also provides space for personal notes, where participants
can express opinion on the text or paragraph, identify inexact or non-standard
translations. They can also make note of alignments that are more complex and
express those alignments in a more qualitative manner.

In addition to the alignment document, participants are invited to openly
share their thoughts on the text they are asked to align, either orally or through
comments directly written in the document’s 'Notes’ sections. Such thoughts
can be helpful to learn about qualitative aspects of the text that can be evasive
to non-speakers of Innu-Aimun. For example: is the text written in a standard



language, or in a local dialect? Does the translation generally seem correct? Does
the text use a generic vocabulary, or does it use a more specialized or particular
one? Is the text biased? Those characteristics can subsequently inform the type
of use for the resulting reference alignments (i.e. as training data, as a gold-
standard for evaluation etc.).

4.2 Aligned Corpora Analysis

Two bilingual texts have been aligned so far. Both are from Innu author An
Antane Kapesh and have been published in bilingual, Innu-Aimun and French
editions. Table 1 presents preliminary analysis results for those two corpora,
Eukuan nin matshi-manitu innu-ishkueu [18] (appreviated to kapesh-1 in the
table) and Tanite nene etutamin nitassi? [19] (abbreviated to kapesh-2 in the
table).

Table 1. Preliminary analysis of reference corpora aligned in collaboration with Innu-
Aimun translators

Kapesh-1 Kapesh-2 Combined

nb paragraphs 163 149 312

nb sentences 796 484 1280
% non-standard alignments 14.7% 11.4% 13.1%
mean nb of tokens per sentence 1.46 1.41 1.44

(French-to-Innu-Aimun ratio)

mean nb of characaters per token 1.63 1.58 1.62

(Innu-Aimun-to-French ratio)

vocab size (Innu-Aimun) 2846 1839 4229
vocab size (French) 2472 1856 3514

Table 1 presents the percentage of alignments we consider as non-standard.
For example, the translator sometimes considered it could not align sentences
properly without dividing them into sub-sentences. Most state-of-the-art align-
ment methods (e.g. Vecalign [36]) or classic ones (e.g. Moore [28] and Gale &
Church [10]) do not support such alignment operation. Table 2 gives an example
of a non-standard case, where a sentence split is deemed necessary by the trans-
lator. In this example, where italic texts coincide in both languages, the correct
way to align would require joining the second Innu-Aimun sentence with the
second half of the first. With a method allowing many-to-many alignments like
Vecalign, the best the algorithm can do is joining both sentences as one whole,
for both languages, but many other methods cannot perform many-to-many op-
eration. We see such cases as opportunities to examine the limits of existing
alignment methods.

This preliminary analysis also highlights the polysynthetic nature of Innu-
Aimun, with a greater number of token per sentence for French than for Innu-
Aimun. Not only do Innu-Aimun words tend to be longer, they can also be



Table 2. Example of "non-standard" alignment

Innu-Aimun French

#1 Ne Kauitenitakusht katshi minikut Aprés avoir requ de ’enfant les four-
nenua auassa tat"  shuniau- rures, le Polichinelle éclate de rire.
aueshisha, ekue mishta-papit ekue
itenitak : « Apu nita tshika wut
tshiueian ute katshi takushinian.

#2 Fkute ute tshe ut uenutishian ! » « Maintenant que je suis venu ici,
itenitam®. jamais je ne m’en irai, c’est ici que
je vais faire fortune ! » se dit-il.

inflected in a great number of ways [8]. This is reflected in the fact that there
is a greater number of individual words in Innu-Aimun when combining both
corpora than for French. Those findings emphasize the importance of further
developing morphological segmentation for Innu-Aimun in order to have useful
cross-lingual tools.

5 Experimental Perspectives

One experimental option for the involvement of translators is post-editing, which
has been showed to help improve translation in the context of low-resources
language pairs. A recent example showed improvements for English to Manipuri
and Mizo, a language pair for which there are only a few thousands sentences
available [32].

Beyond traditional post-editing, another way of including translators in the
process could be using interactive, human-in-the-loop methods or an advanced
machine learning approach such as Reinforcement Learning from Human-Feedback
(RLHF). For example, one study showed that using this approach to incorpo-
rate user translator feedback on partial translations produced by Neural Machine
Translation helped improved translation scores and helped reduce the amount of
post-editing required by translators [20]. This type of approach could be promis-
ing, considering the very low availability of Innu-Aimun translators and inter-
preters.

Other strategies include the control language or pre-editing, that should be
considered in the development of an efficient NMT for Innu-Aimun translators
and interpreters, to help eliminate disturbing or misspelled elements and thus
afford better quality translations [27]. An example is the spell checker for en-
dangered Languages in Amazonia [31]. Lastly, prompt-driven NMT could be
an interesting way to take into consideration the important style variations in
the available bilingual texts, as well as dialectal differences. Recently, a Prompt-
Transformer architecture was proposed in order to incorporate prompts as con-
straints, which helped increase adequacy and fluency of translations [25].



6 Conclusion

We presented here our position on the crucial involvement of Innu-Aimun trans-
lators in the development of translation assistance tools, at every step of the
process. This is required not only to evaluate the tools’ performance, but also to
identify priorities in their development, based on language needs and specificity.

We presented our ongoing collaborative and community-driven work to cre-
ate reference aligned Innu-Aimun-French corpora and presented a preliminary
analysis. This will allow us to subsequently obtain first results for a translation
model, determine development feasibility with the current amount of bilingual
data available and provide further insights on the future experimental directions
to take.
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