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Abstract

This paper discusses the state of the art in Ar-
menian Handwritten Text Recognition (HTR),
providing transcription guidelines and good
practices. It highlights challenges posed by
the Armenian scripts and offers solutions to
handle abbreviations and ideograms, and to
improve HTR accuracy, focusing on a dataset
from the Dulaurier collection.

Introduction

The Armenian language, an independent
branche of the Indo-European languages,
presents a unique handwriting system that
has been in use since the early 5" century.
Created by the monk Mastoc’ in 405 AD,
this alphabet has given rise to a rich tradi-
tion of copying, including gospels, liturgical
books, hagiographies, historical texts, and le-
gal works. Today, there are around 31,000
manuscripts prior to the 19" century, kept
primarily at the Matenadaran in Armenia
(11,000), in Vienna (4,000), in Venice (4,000)
and in Jerusalem (3,000)". Since the 18" cen-
tury, numerous handwritten archives origi-
nating from the Armenian diaspora, whether
for mercantile, intellectual, or religious pur-
poses, have enriched this handwritten her-
itage, especially in the Ottoman Empire,
where printing was forbidden. Armenian is
written from left to right and its alphabet con-
sists of 38 letters (36 initially, with 2 additions
in the Middle Ages).

The catalogs, some still incomplete, are available online:
for Vienna and Jerusalem see: http://serials.flib.sci.am/
matenagitutyun/test/index.html; for the Matenadaran
see: https://matenadaran.am/en/matenadaran/digita
l-resources/grand-catalogue-of-manuscripts/; and for
Venice see: https://catalog.mechitar.org.

Today, the Unicode table for Armenian
holds 91 characters: 38 uppercase and low-
ercase letters, 9 punctuations or intonation
marks, 3 religious symbols, 2 phonetic nota-
tions, and a ligature (see Table 1). It does not
cover all the symbols that can be found in the
manuscripts (see infra The Abbreviation Sys-
tem). Over more than 1,500 years of hand-
written heritage, the Armenian language has
undergone several linguistic evolutions. The
so-called ’Classical’ Armenian language cov-
ers a period from the 5" to the 19" cen-
tury, when the Modern Armenian was stan-
dardized in a Western variant (dialect from
Constantinople) and an Eastern variant (di-
alect from Yerevan). However, Classical Ar-
menian, strictly speaking, encompasses the
language used in the gospels, which evolved
in the 7" century under the influence of
the Hellenizing school (with the creation of
numerous abstract neologisms and syntactic
constructions mirroring Greek) and further
evolved into Middle Armenian in the 11% cen-
tury within the Armenian Kingdom of Cilicia.
Besides the religious texts and some classical
works, the manuscripts display many linguis-
tic variations, sometimes combining several
forms (for instance, in the clerical correspon-
dence, a mix of Classical Armenian syntax
and prepositions with influences of Modern
Armenian vocabulary can be observed).

Despite the challenges posed by the uni-
formity and variations of the Armenian lan-
guage, Handwritten Text Recognition (HTR)
has proven effective and is used in numer-
ous scientific, cultural heritage, and eco-
nomic projects, achieving very high recogni-
tion rates. This success has been achieved
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Intonation - .
(exclamation)
marks , .
(emphasis)
: (full point)
Punctuation | ° (short break)
marks . (long break)
, (comma)
Ligature W

Table 1: Letters and common characters in the Arme-
nian unicode system

through specialized projects and a strict set
of specifications and requirements for tran-
scription work. This article will outline the
specificities and recommendations as guide-
lines for processing these scripts, relying
on the data and models of the Valorisation
Numérique du Fonds Dulaurier project (BnF
Datalab 2023)%.

1 Digitized corpora and data for HTR

Among the 31,000 Armenian manuscripts (es-
timation), near 2,000 have been digitized and
made available online via IIIF compatible dig-
ital libraries, according to the Index of Dig-
itized Armenian Manuscripts that has been
compiled by Vidal-Goréne, Sargsyan and Van
Elverdinghe since 2018 (Vidal-Goreéne et al.,
2024)°. It mostly consists of the collections
of Western national libraries (e.g. the Bib-
liothéque nationale de France with 181 dig-
itized manuscripts or the Biblioteca Apos-
tolica Vaticana with 135 manuscripts), or
digitizations made by the Hill Museum and
Manuscript Library in partnership with Mid-
dle Eastern institutions (for a total of 1,200
manuscripts). Some of these digitization
are on microfilms (Bibliotheque nationale de
France, BnF) but the re-digitization of the
manuscripts with updated standards of qual-
ity is ongoing. The proportion of digitized

®Results available at: https://calfa.fr/bnf-datalab-a
rmenian-collection

?Available online here: https://www.armenian-man
uscripts-index.com

manuscripts that are not available is much
bigger: Vidal-Goréne and Decours-Perez
(Vidal-Goréne and Decours-Perez, 2020), in
their study of the Armenian handwritten her-
itage in the digital age, published in 2020,
were highlighting an estimation of a 5% per
year increase of the volume of Armenian digi-
tized manuscripts, with approximately 50% of
the Matenadaran collection already digitized
to date.

Armenian institutions (e.g. the National
Library of Armenia, the Fundamental Scien-
tific Libraric of NASRA, or the Congregation
of the Fathers Mekhitarists) are focusing on
the digitization of the contemporary archives
and the printed press of the 19-20" century,
supported by the Calouste Gulbenkian Foun-
dation, involved in the preservation of Mod-
ern Western Armenian*.

Two parallel initiatives for HTR solutions
for ancient manuscripts have been devel-
oped: starting in 2015 at the University of
Vienna with Transkribus (Kahle et al., 2017),
focused on historical chronicles, and starting
in 2017-2018 with Calfa® (partnership with
the Musée arménien de France-IRHT, then
with a pilot project with the Bibliotheque
Universitaire des Langues et Civilisations for
the Edouard Dulaurier’s collection®). Al-
though analysis models for Armenian hand-
written documents are available for free on-
line’, the progress of HTR solutions for Ar-
menian, made possible thanks to the multiple
projects of valorization for very specialized
collections, is relying on documents that are
not in the public domain, hence a lack of data
in open access.

Calfa and GREgORI have generated a ver-
satile dataset for Classical Armenian, within
the BnF Datalab 2023. This dataset, under
pageXML format, consists in 42 images (dig-

*See the Pan-Armenian Digital Library : http://arar.s
ci.am

*https://calfa.fr

®Chahan Vidal-Goréne (2 October 2019). Les humanités
numériques au service des études arménienne : le partenar-
iat Calfa — BULAC. Le Carreau de la BULAC. Consulted on
3™ August 2024 at: https://doi.org/10.58079/m5md

"Via the Calfa Vision platform, a web-based annotation
tool for documents and images designed for Eastern scripts:
https://vision.calfa.fr
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itized microfilms) of 14 manuscripts from
the Dulaurier collection of the Bibliothéque
nationale de France, for a total of 1,467
transcribed lines, following the recommen-
dations described in this article in the sec-
tion Transcription and annotation guidelines.
This dataset is focused on the Armenian me-
dieval historiography, encompassing chroni-
cles from the 8 century (Levond) to the 13™
century (Kirakos Ganjakec’i) and incorporat-
ing a sub-sample of Armenian clerical corre-
spondences from Anatolia (19" century). Al-
though mainly based on the hands of Edouard
Dulaurier and his students, the dataset is rep-
resentative of three Armenian scripts (bolor-
gir, notrgir, and several variations of stagir,
see infra The Armenian Scripts), covers a
large set of vocabulary and anthroponyms,
and constitute an effective baseline to train
HTR specialized models (see infra Efficiency
of HTR Models in Armenian).

2 Writing System, Abbreviations and
Paleographic Specificities

The Armenian handwritten tradition, while
rich and significant, exhibits a relatively lim-
ited diversity in scripts and page layouts.
This apparent simplicity leads to consider-
able intra-script variability and substantial
textual ambiguity, which can hinder legibil-

ity.

The Armenian Scripts Four types of scripts
are commonly accepted and used to describe
documents, that have been extensively de-
scribed by Michael Stone et al. in their Album
of Armenian Paleography (Stone et al., 2002)%:

« the erkat’agir script, a capital script, of-
ten called uncial, used until the 11t
century. It is characterized by large
letters, few abbreviations, little punc-
tuation, and constant scriptio continua.
The letters are separated and distinct
without ligature;

8Some recent perspectives in computational paleogra-
phy, conducted by Vidal-Gorene and Decours-Perez since
2021 (Vidal-Goréne and Decours-Perez, 2021) have been pre-
senting the relevance of a seven script-system for the typol-
ogy and processing of Armenian manuscripts.

« the bolorgir script, a very regular bicam-
eral script, that massively introduces
punctuation marks and abbreviations.
The scriptio continua is less perceptible,
even so there is still no clear separation
between words and the justification of-
ten arbitrarily creates cuts within words.
The ligature . (combination of & + L) is
generalized and the ligature JU is intro-

duced;

« The notrgir script, also known as the
notary script, remained in use until the
17'-18" century. This cursive script fea-
tures smaller lettering and incorporates
numerous ligatures and abbreviations,
often unique to each copyist. While the
letters remain distinct, the extensive use
of ligatures for certain combinations of
stems and strokes results in a denser tex-
tual appearance.

« the stagir script, a cursive and ligatured
script that entails all modern and con-
temporary scripts. This denomination
gathers quick-writing scripts often with
a very limited ductus and letters linked
to each other (beginnings and endings of
letters are joined together).

Often, manuscripts are mixing and combin-
ing several scripts within a same page (e.g.
the erkat’agir used strictly for the heading).
Influences between scripts can also be ob-
served, like the use of notrgir ligatures in
manuscripts written in bolorgir script. In
printing, the erkat’agir script is used for up-
percase letters, the bolorgir for regular lower-
case letters and the notrgir for italic script.

The Abbreviation System In comparison
with Latin or Middle French, languages that
display an impressive volume of abbrevia-
tions, each tailored to a specific use or word,
the abbreviation system in Armenian seems
somewhat perfunctory. The abbreviations
are created either through suspension or con-
traction, and the abbreviated words are only
marked either with an horizontal stroke over-
head ™ (named badiw), or with a double apos-
trophe ” when a vowel is skipped, usually the



There are three abbreviation marks: ~ can be used for one or several letters, ” usually
restricted to vowels and 1 for the vowel w / a. The transcription is expanding the abbre-
viated forms with brackets [ ] to include the restored characters. If a character is illegible
or if a ligature is preventing to discriminate the letters, these are also introduced within

brackets.

Type Image Transcription Image Transcription
Suspension | %! 73 pluwil] = wUlELwU]
Suspension e W [wyu] 6 lwynl.
Contraction | #a=rF% | qbrywnanuplsiwlln | Bk i
Contraction | DS huwnwnnLpltwdlp ET' nlunn wjuld

Ligature & | plunl, lig. depu | € & | ppund lig. de pn
Ligature m‘i‘a [wtw], lig. de wywn 425 q][u'll;'g}ijil;],?ﬁwu]’
Ligature ’7 [wjuhUupl], lig. de wiy = wl[JGUuwyjul, lig. de U =
Contraction - wlLplhunLpGlwull, Fa pRIGUIE,
ligature lig. de hu lig. de ot
Sign 1 +a hU[wIUfw]]

Table 2: Guidelines for transcription of abbreviations through suspension and contraction, and common ligatures.

vowel W / a (in most cases)’. The vowel w
can also be reduced to its beginning stem.

This outward simplicity impairs legibility
when the vocabulary or the context is un-
known. The use of suspension is limited to
some very common prepositions like p / k’
for p-wl / k’-an, p for p-uwn / a-st or p-un
/ a-nd, or for the words’ endings like substan-
tives ending in -nLphLU / -ut’iwn, commonly
written -nLph / -ut’i in the nominative singu-
lar.

The use of contraction varies much more:
abbreviated forms are created through the
deletion of the vowels of the words, as well
as some consonants depending on the needs
and wishes of each copyist. It can also results
from added ligatures between letters. Orig-
inally restricted to nomina sacra'’, the con-

°In rare instances, there has been some abbreviated forms
where several letters have been skipped and marked with
an apostrophe ”. See the second to last example in Table 3,
where the apostrophe replaces Eu / és. The overhead mark is
placed above the deleted letters when there is enough space,
but it is not unusual for the abbreviation sign to be mis-
placed.

©For the nomina sacra (God, Lord, Jesus, Christ,
Jerusalem, Saint), the contraction is created by only keeping

traction, besides the gospels, can be used for
all words, and the proportion of abbreviated
words in a text can reach up to 90%. For in-
stance, the word Gpynnnn / erkrord can be
abbreviated GUn / ekd, Gpyn / erkd, Gpynn
/ erkrd or even Gpynnn / erkrrd, that can be
easily confused with the words Gnylhlpn /
erk[iJrd or GY[Gwi|In / ek[eal]d (possible from
a philologic or contextual point of view, but
unlikely form), thus illustrating the high am-
biguity of this system. An abbreviated word
can also be inflected, leading to apophony
and requiring context to be analyzed and un-
derstood correctly: the word runphnipn /
xorhurd abbreviated in puhn / xhd will in
genitive plural funphpnng / xorhrdoc’ (dele-
tion of the middle nL / u) be abbreviated as
fuhnng / xhdoc’, the deletion of u not nec-
essarily explicit and recognized by the HTR
model. Table 2 provides keys for reading ab-
breviations and lists the most common ones.

Ideograms Besides the creation of abbrevi-
ations that vary according to their habits of

the first and final letters.



copy and the material constraints they are
faced with (e.g. lack of space in the page),
the Armenian copyists are using ideograms
for some common words or words belonging
to a specific lexical field. The words Gpyhn /
erkir (land, earth), Gpyhup / erkink’ (heaven)
and wphuwnh / asxarh (world, country) are
respectively represented by { , § and =,
that are the most frequently replaced by
ideograms, outside of religious works. Then,
as commonly used are the words: wptguwyu
/ aregakn (sun) represented by ¢ , [nLuhlu /
lusin (moon) represented by D , and wuwnn
/ astt (star) represented by %+ , with figura-
tive drawings reminding of hieroglyphs. Fi-
nally, the adverb nnwtu / orpés (like, just as)
is usually replace by the symbol § .

In his work, Hayoc’ gir ev gr¢’ut’yun
(The Armenian letters and scripts) pub-
lished in 1973, Abrahamyan counted over
300 ideograms (Abrahamyan, 1973)''. Their
forms are rarely unequivocal and can vary
depending on the copyist. For exam-
ple, thwjwodnL / p’aylacu (the planet Mer-
cury) can be represented by several distinct
ideograms depending on the date of copy: ¥ ,
8 . ¥ .9.¥ and¥ . Justlike the words they
are replacing, the ideograms can be inflected
or be used with a definite article, leading to
apophony:

o “owg for wphuwnh-wg / asxarh-ac’,
genitive plural;

« Th for Gpyp-h/ erkr-i and not GpYhp-h

/ erkir-i, the first vowel i is not accentu-
ated here and is deleted.

When the use of an ideogram appears as
less obvious to the copyist, the final letters
can be added to the ideogram, even so they
are supposed to be included. The following
forms are often found:

« =ohu for wphuwph-hu (sic) / asxarh-
hn, with a redundant h and the definite
article n;

""The manuscript BER Ms. or. quart. 805 of the Staatsbib-
liothek zu Berlin holds a list of ideograms on folios 271r-273r:
https://www.qalamos.net /receive/DE1Book _manusc
ript__00005146. Some are presenting seldom encountered
morphologies and specific to the copyist of this manuscript.

« =onhwg for wphuwnh-nhwg (sic) /
asxarh-rhac’, with a redundant rh and
the genitive plural desinence.

Monograms The monograms are used, ad-
mittedly scarce, but often to write down
the anthroponyms or titles in the seals and
stamps of modern and contemporary docu-
ments. They consist in several letters with
ligatures in the same vein as the inscrip-
tions. For instance, the graphical form & is
composed of seven letters and represents the
name U|Gpuwl / Alek’san, or % with five
letters for the name @tnnq / Géorg. There are
instances where ideograms have been created
to write down some proper names, ¥ for
3wlynp / Yakob (James) but they constitute
an hapax.

Further paleographic considerations The
Armenian language has a very elaborate
punctuation system, consisting of short
breaks, long breaks and a full point. The form
and position of these points has varied over
time, at times placed overhead (vernaket), at
times in the middle (mijakeét), at times on the
base line (két or storakeét). There is also a rich
system of neumes and of intonation marks,
whose use, for some, has been lost. At the
ligature level, the sequence of upstrokes and
downstrokes or strokes and stems are more
likely to be linked in notrgir and stagir, for in-
stance v for pk/ t’e, or L /£ for Uu/
mn. The letters are generally all linked in the
Stagir script.

3 Transcription and annotation
guidelines

There are no standards for the transcription
of the Armenian language, only habits inher-
ited from the edition of texts on the develop-
ment of abbreviations. In view of the small
amount of existing data and of the difficulties
to transcribe, the success of HTR for Arme-
nian relies on the limited number of different
classes to be recognized.

The increase of symbols is limited by sev-
eral rules:

 the development of abbreviations,
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It is recommended to transcribe ideograms and written in full, with the help of brackets to expand the added letters
(e.g. abbr[e]v[iation]) as for the abbreviations. An ideogram can be replaced by a single symbol, provided that this
symbol doesn’t cover an apophony due to a grammatical case, or is the opportunity for a legibility mistake with a
redundant desinence. If a symbol is used, the brackets should be used and its transcription should be provided distinct
with a | (e.g. [symbolftranscription]). Some examples with the most common ideograms are presented hereafter.

Ideogram Image Transcription and remarks
= - Jlw2huwinhlhn ou J[~|w2huwnhlhn. There can be erroneous forms, with for example an
additional h besides the ~: to be transcribed strictly by [wphuwin]h, otherwise it could be
read as [w2huwnh]h if transcribed ~h.
I 'Jé_ The nominative and accusative and dative non-erroneous forms can be transcribed
[4itinuhn].
P ]
R = .
24 To transcribe by J[GnYInk and not j[GpYhnInE or J[GRYNINE.
* The word Gpyhup, is a plurale tantum, that can be transcribed [T|bnuhUQ] in nominative
? plural. The erroneous forms with a redundant p are to be transcribed [Gpyhu].
S
- i“. Starting with the accusative, only the present letters are to be transcribed, here jJ[Gnyhu]u.
- To transcribe [GnYuh]g, the desinences added to the ideogram should be kept outside of the
L brackets [ ].
‘o . o
% The ideogram can be used for derivatives of the word heaven, here [GnYUwLInn / [erknaw]or
(céleste).
. | ~> |
9 sl Transcribe by [npwEu] ou [e|npwku].
P
, The nominative and accusative singular non-erroneous forms can be transcribed [[nLuhUu] or
D [ 2]inLupul]. In case of final U as in DU, we will conclude that this is the definite article and
should be transcribed here [[nLupUJu ou [ Y|inLupUu]u.
—
2%
| -'1_‘)’1' g In all other cases, only the necessary letters are to be transcribed, here q[|nLulhU.
@m‘ The ideogram can be drawn upside down or be used as the basis for the compound words
with the word moon or light, e.g. [|[nL]luwLnpl.
— The nominative and accusative singular non-erroneous forms can be transcribed [wnt-
g qwyu] or [#*|wnpbqwyul. In case of final U as in the image, we will conclude that this
is the definite article and should be transcribed here gqlwptqwyu]u or g[ ¥ |wntgwyulu.
‘& & It is common to notice a final double UU. It is an erroneous form that should be transcribed
[wpGquyluu
n In all other cases, only the necessary letters are to be transcribed, here [wnptqwyJwul.
'&”7‘ The ideogram can be used as a basis for compound words with the word sun, e.g. [wnt-
gqwyUJwuwltu] or [*¥|wpGgwyUlwuwlEul.
m o 3‘ Transcribe by [wdGUwjU] or [mjwUGUwjU]

ideograms and ligatures with the use
of brackets to note the letters restored
(e.g. yu — Y[wlu[U]), without the use

Table 3: Guidelines for transcription of common ideograms

forms; as well as the deletion of neums
(no equivalent Unicode signs, impairing
legibility and with equivocal positions);

of additional symbol;

« the simplification of the punctuation
(limited to three points . : and °) and in-
tonation marks (limited to the interroga-

« the differentiated processing of other
alphabets: multilingual documents are
processed with a dedicated HTR model
for each alphabet targeted;

tion mark °), that introduce ambiguities

and imprecision in their position and

« the choice of not transcribing the illu-



—_—
Dataset
Ms) ‘ Ms, Ms,
Learning context
and vocabulary
CRNN word-based inter-documents LM for
(generic HTR model) abbreviations
i l Fine-tuning l
Specialization of
Model Ms) | | Model Msy Model Ms;, the modzl on the
targeted document
T T (over-fitting)

Figure 1: Example of HTR pipeline designed for under-resourced targets and scripts, using a language model to
support abbreviations reading, and using a two-steps training strategy

minated letters (drop capitals or not)
and diplomatic transcription for num-
bers with the Armenian alphabet if they
are written using it.

The layout of the page and of the text is
not dissimilar to the Latin handwritten her-
itage: notably with the scriptio continua, its
use decreased with the gradual introduction
of bolorgir; the text justification leads to the
insertion of spaces within words. The tran-
scription must follow the modern separation
between words, thus enabling easy legibility
and keywords direct search.

The layout is often limited to one or two
columns for the main text, framed by one or
several marginalia and a catchword. There
are very few glossed documents or with com-
plex layout, apart from tables and schemes.
There are illuminated initials and drop capi-
tals, as well as rubrics. The same rules used
for the description of Latin documents apply,
and SegmOnto ontology (Gabay et al., 2021)
is appropriate here.

These recommendations and good prac-
tices also apply for incunables and ancient
printed documents, notably the ones printed
in Venice, Vienna and Constantinople until
the beginning of the 20" century, that repli-
cate the layout, the structure and the abbre-
viation system of manuscripts. A full list of
transcription examples is provided in Table 4.

4 Efficiency of HTR Models in Armenian

Vidal-Goréne and Tanelian have presented
a state of the art of the HTR performances

for Armenian throughout a series of confer-
ences held at the National Library of Ar-
menia in 2023-2024, showcasing recognition
rates from 95 to 99% for cursive contempo-
rary archives and ancient manuscripts (Vidal-
Gorene and Tanelian, 2024).

To overcome the lack of data and the vari-
ability of the abbreviation system in Arme-
nian, a two-step approach has been favored
so far: first, a CRNN is trained on words
(each word constitutes a class) from a diver-
sified dataset, then, this model is fine-tuned
again for each manuscript considered'® (see
Figure 1).

If some cases of overfitting arise, this ap-
proach allows for a high rate of recovery
for the abbreviations and of good recogni-
tion. Applied to the Dulaurier dataset (see
supra Digitized corpora and data for HTR),
it achieves an average accuracy of 98,56% for
the different scripts, including the most cur-
sive and ligatured ones, with a rate of good
development for abbreviations of 92,9% (see
Figure 2).

The results achieved have been lemma-
tized and integrated within the search inter-
face of GREgORI"™, with the view to be cross-
referenced with other texts and soon directly
searchable within Gallica.

Today, the remaining errors from HTR for
Armenian are mainly focused on the abbrevi-

2This approach at the word level has been validated by
Lucas et al. for Arabic Maghribi, that demonstrated a faster
convergence of the models in comparison with other state-
of-the-art models, including generative-based OCR models
(Lucas et al., 2022).

Bhttps://www.v2.gregoriproject.com/search/HYE
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Figure 2: Example of HTR model prediction for Armenian on a manuscript from the Dulaurier collection (BnF)

ations, the hallucination of models may lead
to often whimsical proposals. The lack of
data is also limiting the versatility of the
HTR models, without having a detrimental
effect on specialized processing. Kindt et
al., in their article An Automated Process for
Ancient Armenian or Other Under-Resourced
Languages of the Christian East have demon-
strated that for Armenian, a fine-tuning lim-
ited to 3 pages was sufficient to achieve a
Character Error Rate (CER) of 3% (Kindt and
Vidal-Gorene, 2022).

To address the data scarcity that limits the
use of larger architectures like Transform-
ers, several strategies have been proposed.
One promising approach is data augmenta-
tion. Since 2023, Vidal-Goréne et al. have
been generating synthetic historical hand-
written lines to train HTR models, achieving
a 10 percentage point improvement in recog-
nition rates through transfer learning on
out-of-domain Armenian manuscripts (simi-
lar scripts but different lexical fields) (Vidal-
Gorene et al.,, 2023). This method uses Scrab-
bleGAN (Fogel et al., 2020), which neverthe-
less requires a substantial and representative
dataset for training. New techniques, such
as style mapping, have shown high accuracy
on non-historical scripts, and future experi-
ments will explore their application to histor-
ical scripts.

5 Conclusion

Although Armenian is an under-resourced
language, the challenges of text recognition
have largely been overcome, including in
few-shot learning situation. The difficulty
for HTR for Armenian lies in the simplic-
ity of its paleography: broad-based scripts,

high ambiguity for abbreviated text and mul-
tiple classes, thus limiting the applicability of
HTR models. These specificities are found in
manuscripts until the 19 century and more
sparsely until the 20® century. However,
the guidelines for transcription described in
this article allow for the fast convergence of
specialized models and an immediate legibil-
ity, thus easing the research in big corpora,
even for non-specialists. The HTR for Ar-
menian will benefit from massive digitization,
collection sharing and data creation follow-
ing the specifications and requirements de-
scribed here, and will enable the training of
generic and versatile models in the future.
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The following recommendations allow for a reduced number of different classes to be recognized by an HTR model,
and to maximize the automatic recognition of Armenian. They enable easy data check / verification and keywords
search within digital libraries.

The characters from a different alphabet than Armenian are replaced by #.
. ittty 4 TRy TR TERET T "V'—
Multi-alphabet %7 I‘IU”’ 14/4*« %‘L-zaﬂ ul{urzcz /ﬂ--zzf'* 'fé;l 5": \/g i
Res: #########, huy h dhLu UnndLuU #H###FHH#H#H: WwgLkl np E YynpL, hgh
The words crossed-out or illegible / unreadable are not transcribed, no matter their position / where
they are located.
ST A A R
Ratures ,:_ P P -ﬁua’ww W Al fhy by
Ul ol 50 Ak
Res: wun guhwluk LhO|_thUJ w ULud qnk atq LurzUbL
The neums, abbreviation marks (” ) and intonation marks (~ *) are not transcribed, with the exception
of the interrogation point °, to be placed where it appears in the text (even if the accentuation is
Intonation erroneous) The spacing between words is corrected.
marks i é fa'hz L_" ‘l Py By
o <o [ A > O N
Res: Jnu_hw"uutu. h unLpp gbiptgdwul. &
The short break (), the long break or period ( . ) and the full point ( : ) are transcribed. The comma
Ponctuation (', ) and the middle point ( « ), due to their ambiguity, are transcribed as periods ( . ). The apostrophe
() is not taken into account. The hyphen ( - ) is transcribed as middle-dash ( - ).
Do not follow the scriptio continua or the random spacing used for text justification. Restore the
modern separation between words.
Scriptio  con- AT R
tinua y -
3 : $hE i
Res wahU uhgbgbn nz Uhqbn qpbanu [gbw[
Abbreviated texts are transcribed through the explanation of abbreviations and ligatures following
the rules for transcription edicted in Table 2.
Abbreviations
Res: W U[n]p[nlgt quudlGUwju] s[winhyu Y[wlpltlup: 6L wpn Udlw]utu n[n]L wpniub-
Ideograms are transcribed following the rules edited in Table 3.
Ideograms
Res: wnpwp qlGpyhulu. W qlGpyhln. W Euntné qpwuhL qlm|wdtuwju]:
Numbers are not developed and their notation in digits are kept (keep pdU instead of [Gpynnuiw-
uwlu).
Numbers
Res: whip. pdu. wdhup tnnwnpngu £ W unLpp
Initials | Drop capitals are not transcribed.

Table 4: Key recommendations and examples for transcription
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