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Abstract

This paper presents a tool for interactive digi-
tisation of documents using Irish Gaelic script.
The system, Seanchl()CR, uses a transformer-
based OCR model fine-tuned through an itera-
tive refinement process. In addition to achiev-
ing lower character error rate than any other
currently available system, our proposed frame-
work also provides users with adjusted con-
fidence scores for each word transcribed, al-
lowing users to locate transcription errors and
perform post-editing. The framework allows
multiple users to post-edit concurrently and
integrates semantic search, enabling users to
retrieve previously digitised documents. It is
hoped that the system can accelerate digitisa-
tion of important cultural artifacts by provid-
ing an effective transcription, search and post-
editing framework .

1 Introduction

Seanchlo Gaelach (meaning “old Irish script”) or
CI6 Gaelach, is a historical typeface used in early
printing of the Irish language. Although the type-
face has been phased out since the mid twenti-
eth century (O Cilachdin, 1980), there remains a
rich legacy of historical Irish documents using this
unique script. Unfortunately, due to the scarcity of
automated systems to transcribe these documents,
compounded by the reliance on specialised, expert
transcriptions, many exist in a digitally inacces-
sible format. This scarcity has lead to a bottle-
neck in the digitisation of documents of signif-
icance to Irish cultural heritage, including Irish
language manuscripts, legacy newspapers (such as
An Gaodhal, in publication between 1881-1898
(Dereza et al., 2024)), ecclesiastical records, and
government documents. Given the historically low-
resource status of the Irish language and this type-
face, it is hoped that this work will provide insights
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to other practitioners attempting to build frame-
works to generate digitised text using similarly low-
resource typefaces.

There are two primary existing works which de-
velop OCR for Cl6 Gaelach, including the most re-
cent work by Dereza et al. (2024) who developed a
BART-based OCR model to transcribe entries from
the “an Gaodhal” newspaper, and training data for
Tesseract OCR prepared by Scannell et al. (2015).
We build upon the insights of these authors to cre-
ate a novel OCR model which we integrate into a
custom interactive framework which provides users
with both semantic search and confidence scoring
for transcribed characters.

2 OCR for Cl6 Gaelach

Due to the lack of available dataset matching line-
images to captions for Clé Gaelach, we built upon
document-images by Scannell et al. (2015), man-
ually splitting these document-level images into
line-level images, applying line-level captions to
each. The training dataset was prepared in stages.
The first dataset consisted of 1,571 images and
captions. In order to improve accuracy, we stag-
gered expansion of the dataset, using the most up-
to-date version of the model to automatically label
documents, before correcting these labels manu-
ally. Where possible, we cross-referenced transcrip-
tions against full-document-length transcriptions
created by Scannell et al. (2015). The final com-
plete dataset consisted of 2,713 line images and text
pairs. In order to split lines and transcribe their con-
tents, we fine-tuned the Tesseract OCR (Kay, 2007)
“ga” model on the first dataset containing 1,571
ground-truth line-images and captions. We then
fine-tuned the TrOCR (Li et al., 2023) transformer
model on the same 1,571 line-images and captions.
The system achieves a CER of 3.8% on the dedi-
cated test set. On the same test set, the An Gaodhal
model (Dereza et al., 2024) achieves a CER of 7.6%
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while Google Cloud Vision 2 achieves 13.1%.

3 Semantic Search

Due to the low-resource nature of our dataset, we
use Irish-to-English machine translation and em-
bed the resulting text using the al1-MiniLM-L6-v2
(Wang et al., 2020) °. At document-processing
time, the full transcription is translated from Irish
to English using Google Cloud Translate primarily,
with Helsinki-NLP (Tiedemann, 2020)* used as a
fallback. The English text is embedded producing a
384-dimensional dense vector. At processing time,
the full English translation of each document is
embedded and stored as a record. At query time,
the translated English query is embedded using the
same model, and cosine similarity is used to rank
documents by semantic closeness. We note that
the semantic search component is presented here
as a functional capability. Quantitative assessment
would require a gold-standard set of queries with
relevance judgements over Cl6 Gaelach documents,
which we leave to future work.

4 Interactive Confidence Scoring

Confidence-guided post-editing is integrated into
the framework design. Word-level confidences
were calculated by averaging the output probabil-
ity of the most probable token on a character-by-
character basis, for each character in each word.
However, this method inconsistently matched in-
correct words to low-confidence words, indicating
a lack of model calibration. We therefore adjusted
this scoring using an offset, calculated using the em-
pirical character-level errors. More precisely, for
each transcribed word that does not match its cor-
responding ground truth, we extract the erroneous
characters. We then count the number of times each
character has been incorrectly transcribed across
the entire evaluation dataset. We denote the number
of times a given character ¢ has been incorrectly
transcribed as ¢”. We then count the number of
time ¢ occurs in the dataset, denoted by ¢”. The
confidence offset is is simply the ratio between ¢
and cP: of fset, = g—f,

The output probability is adjusted by simply sub-
tracted the offset for the predicted character. That

Zhttps://docs.cloud.google.com/vision/docs/
reference/rest

Shttps://huggingface.co/sentence-transformers/
all-MinilM-L6-v2

4https://huggingface.co/Helsinki—NLP/
opus-mt-ga-en
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Figure 1: Confidence-guided post editing interface.

is, for a given prediction of character ¢, denoted as
pred, the adjusted confidence con f, is defined as
conf. = pred. — of fset.. We calculated CER on
a character-by-character basis using the evaluation
dataset. Characters could then be mapped to their
error prevalence. Figure 1 shows the confidence-
guided post-editing framework in practice.
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