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Today’s Plan
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● Project

● Transcription workflow

● Data model / digital editions

● Case study

https://media1.tenor.com/images/ddde22c838b3e8a1d89d3f962a52929f/tenor.gif?itemid=15826333


Project: Overview

● Celtic and Latin glossing traditions 
Uncovering early medieval language contact and knowledge transfer 
(ERC-2023-COG #101123203)
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Project

Runtime

Our Team

● June 2024 to May 2029

● Bernhard Bauer (PI)
● Francesca Guido (PostDoc Latin & Grammar)
● Paula Harrison (PostDoc Latin & Computus)
● Tristan Repolusk (PostDoc DH & Data Science) - starting in September 2025
● Sina Krottmaier (PreDoc DH)
● Sarah Berghofer (Research Assistant)
● Felix Hutter (Research Assistant)
● Annabelle Kienzl (Research Assistant)
● Carolina Mairinger (Research Assistant)



Corpus: The Glossed Texts
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PRISCIANUS

BEDE
672/3 – 735 AD

fl. 512-527 AD

Ars Grammatica (XVIII libri), t.a.q. 526

De Natura Rerum (DNR), ?
De Temporibus (DT), 703
De Temporum Ratione (DTR), 725

Mauretania - Constantinople

Kingdom of Northumbria

28 August 2025

https://digital.blb-karlsruhe.de/blbhs/content/pageview/13360

BCr, 24r

https://digital.blb-karlsruhe.de/blbhs/content/pageview/13360


Corpus: The Glossed Manuscripts
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 CELTIC AREA CELTIC MILIEU NONE CELTIC

Aberystwyth, Pen. 540 Leiden, BPL 67 Berlin, Phil. 1832

Angers, MS 477 Paris, MS 10290 Köln, Cod. 200

Karlsruhe, Aug. 132 Paris, NAL 1616 Paris, MS 7501

Karlsruhe, Aug. 167 St. Gallen, MS 251 Valenciennes, MS 174

Paris, MS 10289 Vaticano, Vat. Lat. 1480 Wolfenbüttel, Cod. 50

 St. Gallen, MS 904  

Wien, Cod. 15289



Research Questions

● How and to what extent does early medieval glossing play a role in exchanging 
ideas between centres of learning and scholars?

● What is being glossed? Are there regional or linguistic differences in glossing 
strategies? And if so, why?

● Why do the Celtic-speaking scholars use their vernaculars side by side with Latin? 
And why is there a substantial number of vernacular glosses in one manuscript 
and very little in another one?

● What triggers bilingual glossing?

● How much Insular Celtic influence can be seen in the language of the Latin 
glosses? And to what extent is there intra-Celtic linguistic exchange and 
influence?
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Research Strands
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ATR - Tools
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eScriptorium
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Technical Set-Up
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“LanScriptorium”:
eScriptorium instance (develop 6b3014a5) in subnetwork:

● “Big hosting” neither necessary nor planned
● Less security issues
● Less costs (~2100 without GPU)
● Flexible resources (colleagues can use every PC 

in the subnetwork)
● Clearer versioning
● Maintenance focuses on one pc/instance only
● NO Import-Export Workflow

● User management
● Resource monitoring (Storage, RAM)
● “One instance only” -> 

if maintenance is necessary -> workflow pauses
● Backup systems need to be in place

Workstation 
● OS: Linux 
● RAM: 64 GB (can get more)
● CPU: Intel i7 14700 

(20 Cores, 28 Threads)
● GPU (not yet - but possible)
● 1 TB SSD
● 8 TB HDD



Transcription Workflow
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Import
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IMPORT

Digitalised facsimiles 
are imported 

into eScriptorium

(IIIF-)Images



International Image Interoperability Framework
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● IIIF is a set of open standards for delivering high-quality, 
attributed digital objects online at scale.

● Application Programming Interfaces:
○ Image API (returns the images)
○ Presentation API (JSON manifests - description)
○ Search API (annotation content of IIIF resource)

● IIIF is backed by a consortium of leading cultural institutions.



International Image Interoperability Framework
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https://www.e-codices.unifr.ch/metadata/iiif/csg-0904/manifest.json



Import
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https://orka.bibliothek.uni-kassel.de/viewer/!metadata/1326983848849/1/-/



Import
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Segment
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SEGMENT

Images are segmented 
according to the SegmOnto 

Controlled Vocabulary 

eScriptorium
(plain)



Segment: Regions
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UPPER MARGIN UPPER MARGIN

LEFT 
COLUMN

RIGHT 
COLUMN

MAIN
ZONE

LOWER MARGINLOWER MARGIN

I
N
T
E
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C
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L
U
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R

OUTER 
MARGIN

INNER 
MARGIN

OUTER 
MARGIN

INNER 
MARGIN

Sg251, 44v BN10289, 3r



Segment: Lines & types
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Interlinear gloss
Marginal gloss
Signe-de-renvoi

BN7501, 4r

Val174, 4v



Segment: Masks
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Sg251, 128



Segment: Masks
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BN10290, 110r

https://docs.google.com/file/d/1KY31e-z_GAdq02y2--oAt1H6Y-syFz37/preview


Segment: Masks
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Challenges with 
automatic masks 
segmentation 

Ang477, 51r

BN7501, 17v



Transcribe
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TRANSCRIBE

Main text and glosses are 
automatically transcribed 
and manually corrected

eScriptorium
(segmented)

eScriptorium 
(transcribed)
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Transcribe



Review
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REVIEW

Review of all steps, 
corrections,

 and further tagging

eScriptorium 
(transcribed)

Export to 
PAGE-XML



Signs
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BN10290, 36v

Val174, 92r

Val174, 80v

BN10289, 11r

Puncta delentia

Signes-de-renvoi 
& reading signs

BN1616, 8v



Challenges: Automatic segmentation
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Where is the 
MainZone?

Val174, 30r



Challenges: Automatic segmentation
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Automatic 
detection of 

baselines

Manual 
revision

BN10290, 110r

BN10290, 110r



Challenges: Automatic segmentation
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eScriptorium 
finds a lot, 
but not 
everything

Vat1480, 1v



Challenges: Automatic segmentation
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Densely 
glossed 
pages

BN7501, 13v



Challenges: Automatic segmentation
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Ang477, 11v-12r



Challenges: Workload
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20 MINUTES PAGE 1 HOUR PAGE

Val174, 104r

BN7501, 2r



ATR-Training/Models (CPU)
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GPU-Training/Segmentation
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GPU-supported segmentation:

● GPU: Nvidia ADA 4500
● trained on ~35 manually 

segmented pages
● Detects different zones and 

gloss-types
● BUT:

○ Still misses a lot
○ Needs a lot more training 

data!

-> Manual intervention needed to 
produce valuable training data!

BN7501 - Segmented with GPU trained model 

BN7501 - Segmented with a CPU trained model 



Workflow
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Data Model: Overview (ERD)
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Data Model: Detail
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Data Model: Gloss
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TEI-Model: Gloss-ViBe
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TEI-Model: GlossIT (Preliminary)
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Bede’s De computo uel loquela digitorum
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● Beda, De Temporum Ratione, I (ed. Jones 268-273)
De computo uel loquela digitorum 
“Calculating or speaking with the fingers”

● 7 manuscripts
BN1616, Ang477, Ber1832, BCr, Kas4, Sang251, Val174

● Ca. 700 glosses
Latin, OB

BAUER, Bernhard, 2019: ‘The interconnections of St Gall, Stiftsbibliothek, 
ms 251 with the Celtic Bede manuscripts’, Keltische Forschungen 8, 31–48.



Numbers
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Network Analysis
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● Gephi

● Yifan Hu

● Force-directed

● Nodes are (parallel) glosses



Case Study: The Main Text (Structure & Contents) 
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Pal. Lat. 1449 118v

(1) 1-24 Introduction: why you should learn computus
(2) 25-71 How to count on your fingers (1 to 100.000) 
(3) 72-75 Brief reference to a second type of computus 
(4) 75-87 Communicating at a distance with numbers 
(5) 88-104 Cryptographic techniques & Greek alphabet 
(6) 105-107 Introduction to the next subject, on tempora



Network Analysis: Section 4
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Network Analysis: Section 3 & 5
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Case Study: BN1616 “Liber lunaris”
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● Paris, BN, nouv. acq. lat. 1616
● IX ex. / X 1/2 (post AD 903?)
● Loire valley, prob. Fleury
● Collection of texts on computus
● Bede, DTR I, 25-107 (foll. 6r-7r)
● Latin/OB glosses

BN1616, 6r Ang476, 7v BN1616, 6r 



Case Study: cartilagini (DTR, I 58-60)
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Triginta millia cum dicis, eadem prona, 
sed erecta, pollicem cartilagini medii 
pectoris immittes (DTR, I 58-60)

When you say ‘‘thirty thousand’’, 
place it flat but upright with the 
thumb on the breastbone.

BN1616, 6v

.i. Oithos mol

.i. ledr̃ sic̃ auri cule &nariũ &costarũ extremitatesBN1616, 6r 



Case Study: cartilagini (DTR, I 58-60)

Bauer, Guido, Kienzl, Mairinger 4928 August 2025

.i. Oithos mol.
Obscur. Oith- serait-il un correspondant de l’irl. Ucht 
“poitrine” (cf. “pectoris”)? Dans ce cas, seul -osmol rendrait 
“cartilagini”, mais “cartilagini” est aussi glosé ledr̄.

.i. ledr̃ 
Ledr… contient certainement un radical ayant le sens de 
“cuir”, correspondant au gall. Lledr, bret. moy. lezr, mod. 
ler “cuir”. Le cartilage est ici défini probablement par sa 
consistance analogue a celle du cuir. Le nom du “cuir” celt. 
*letro de *(p)letro, aurait été emprunté en Germanique; cf. 
l’angl. leather. [...] Un dérive *ledrin, possible ici aurait 
signifié “de cuir”? 

FLEURIOT, Léon, 1964: Dictionnaire des Gloses en Vieux-Breton (Paris).

BN1616, 6r 

BN1616, 6r 



Case Study: cartilagini (DTR, I 58-60)
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.i. oith os molle dr̃ sic̃ auricule & nariũ & costarũ extremitates

Is. Etym. 
11.1.88 

BER 1832 

Val174 

Ang477 

BN1616 

Cartilago dr̃ illud os molle qđ in pectore sit.

Cartilago dr̃ illud os molle qđ in pectore sit.

.i. meid bronn. mollitiȩ pectoris

Cartilagines ossa mollia et sine medulla, quod genus auriculae 
et narium discrimen et costarum extremitates habent; siue 
opercula ossuum, quae mouentur. Et dictae cartilagines quod 
leni attritu carent dolorem dum flectuntur.

BN1616, 6v



Case Study: dumtaxat gl. Cicero sine dubio 
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Ber1832, 17r Cum dicis sex, tertium nihilominus eleuabis, medio 
dumtaxat solo, qui medicus appellatur, in medium 
palmae fixo. (DTR, I 29-31)
When you say ‘‘six’’, you lift up the third finger, while only the finger in 
between, which is called medicus, is fixed in the middle of the palm. 
(translation, Wallis)

Cum dicis septuaginta, indicem (ut supra) 
circumflexum pollice immisso superimplebis, ungue 
dumtaxat illius erecto trans medium indicis artum.
When you say ‘‘seventy’’, you fill the index finger, bent as before, by inserting 
the thumb, with its nail upright, through the middle joint of the index finger 
(translation, Wallis)

Val174, 44v

BCr, 24v

Kas4, 4v



Case Study: dumtaxat gl. Cicero sine dubio
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Leiden , BPL 67 E

Synonima Ciceronis, “Accusat lacescit”
● Ed. critica Gatti 1994
● 250 synonymic entries 
● Leiden Universiteitsbibliotheek, BPL 67 E

IXth cent. (first quarter), north-western 
France, foll. 61v-65v.

174. Nempe, quippe, sine dubio, quin, quin 
immo, dumtaxat, alioquin, namque.
(ed. Gatti 1994)



Case Study: dumtaxat gl. Cicero sine dubio
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Sang. 912 Abba-Ababus-Glossar



Case Study: tres numeros (DTR, I 58-60)  
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Uerum toto alphabeti sui charactere in numerorum 
figuras expenso, tres qui plus sunt numeros notis 
singulis depingunt, eudem pene numeri figurandi, 
quem scribendi alphabeti ordine sequentes hoc modo: 
(DTR, I 92-95)

Indeed, having employed the entire alphabet in the 
representation of numerical figures, they depict three 
additional numbers with individual characters, following 
almost the same order for representing numbers as they 
do for writing the alphabet, in this manner:BN1616, 7r 



Case Study: tres numeros (DTR, I 58-60)
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sum
Sur  “pene” glose sans doute “numeri” dans “tres 
qui plus sunt numeros notis singulis [...]”. Sum 
paraît analogue au cornique sum “nombre”, ex. 
Beunans Meriasek v. 1604. C’est un emprunt au 
latin “summa”.
FLEURIOT, Léon, 1964: Dictionnaire des Gloses en Vieux-Breton (Paris).

BN1616, 7r 

BN1616, 7r 



Case Study: tres numeros (DTR, I 58-60)
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BN1616, 7r 



Case Study: tres numeros (DTR, I 58-60)
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Val174, 45v 

Litteris graecis 
hoc conuenit: 

sudet qui legat
BCr 24v, intercolumnar gloss

Ber1832, 17v 

BCr, 24rb 

Ang477, 46r 



Thank you for your attention!

Dörte Ceccarelli (CCO)

Theodor (CDO)


