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Translation is constrained by data scarcity,
model coverage, and governance
requirements

Decline of Living No coverage in Major
Fluent Speakers + LLM’s or Translation
Data Scarcity Models

o Living fluent speakers are
---- . rapidly disappearing, and
*elee there is a lack of recorded

Major large language models
lack coverage of the
language.

Data governance constraints
are required for respectful

5 data handling and safety.
language.




A prompt-based approach was useful, but it
could not scale into a reliable translator

Single Sentence Translation Graph
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Fine-tuned language models can make
translation feasible for very low-resource
languages

ByT5 mT5

Byte-level tokenization

Robust to any language
Fine-tuneable

Train/Run locally on consumer
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Subword tokenization

Strong cross-lingual priors
Fine-tuneable

Train/Run locally on consumer
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Current ByT5-small (LoRA) baseline &
results

BLEU and chrF++ Scores by Direction

BLEU

¢ ~1.8k sentence pairs chrF++
post-cleaning (from ~3000
original)

% 3% perfect translations
(NT 0 EN, val set)



Current ByT5-small (LoRA) baseline &

results

NT Sentence Reference/Actual Translation

Tedhaw

W th ;
neninthyaw. arm up the soup

Danalat tihinchin ! Take our boat out of the water !

Dek'aa tadézhe. The boy is going hunting.
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Predicted Translation

She is wearing a warm jacket .

Take your boat out of the water !

The boy is going hunting.




Data preparation, preprocessing and
evaluation pipeline

Data Cleaning + Split Logic Length Bucket Distribution (Percent) (1,800 dataset)

Raw JSONL data
l

Normalize text, capitalization,
characters, punctuation, and
convert to Unicode 2 words 1
1
Remove sentenbes with invalid
characters
|

Cleaned dataset 6-10 words |
Prioritize short sentences (<3

words) to training set 11+ words ! Source (Northern Tutchone)
l Target (English)

Split Train / Val / Test ' 20 A 40
Percent




Architecture and training process

1. Data Input

Base model
Pre-trained
ByT5-small

Dataset
~1.8k NT/EN parallel text

(Train/Val/Test:
80/10/10)

2. Solution Design 3. Training Process
(LoRA fine-tuning) (Fine-Tuning Loop)

LoRA adapters
Q, V trainable Training details:
r=32, a=64 200 Epochs

0.3% trainable weights Peak LR 0.001
Label smoothing 0.1

4. Output & Evaluation

Optimizer: paged adamw

V4
‘ Backpropagation
N (LoRA weights E d
orward pass
Frozen updated) P
ByT5
Layers
(Weights) Loss calculation

(cross-entropy with

y 4 teacher forcing)
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LoRA Fine-tuned
ByT5-small
translator
(Best BLEU)

Blue = Frozen
Orange = Trainable (LoRA)




Ethical considerations

Data Governance &

Community Focus

Environmental
Footprint

* Small, local model
* Very low energy

* Consent &

S * Hallucination risks

» Safe usage

-...;;:: * OCAP adherence usage




Where the project is going

. e Train on new data
Baseline

Improvement

e Parameter tuning
e mT5 experiments

e Data augmentation

Data Growth ¢ Data generation
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