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The ERC Project “From Digital to Distant Diploma-
tics” (DiDip, https://didip.eu) attempts to build an inno-
vative and sustainable (virtual) research infrastructure
and environment (VRE) to facilitate large-scale analy-
ses of historical documents. It will extend the Monas-
terium.net infrastructure, which is provided in an aging
software (Bürgermeister et al. 2018). However, Monaste-
rium.net is still the largest repository of digital represen-
tations of medieval and early modern charters. For the
future use of this corpus, it is crucial to make data, in par-
ticular gold standard annotations, and methods as open
as possible. We plan to combine traditional approaches
to analyzing such charters with state-of-the-art compu-

tational methods and artificial intelligence.  The data pro-
duced and the methods used will be available under open
licenses (code repository https://github.com/Didip-eu ).

The project addresses an unsolved problem in the do-
main of diplomatics, i.e., the historical auxiliary science,
studying medieval and early modern single sheet legal
documents: With pure human intellectual capacity, the
empirical part of this research had to focus on local,
regional, or chancery level in the face of overwhelming
quantities of charters (Hlavacek 2006). While earlier ap-
proaches to applying digital methods to the field focus-
sed on digital representation of individual descriptions
(Ambrosio et al. 2014, Vogeler 2009, Bradley et al 2019),
the large-scale “distant reading” approach has been sc-
arce. This changed only recently: In the field of computer
vision, Handwritten Text Recognition (HTR) has provided
the first results in changing this (Hodel 2017). In addition,
Computer Vision (CV) can provide quantified stylistic at-
tributes of all graphical features of a charter. Leifert et al.
2020 and Christlein 2018 extracted graphical elements
from charters (e.g., decorations, notarial signs). There are
indications that CV can infer the date of a historical do-
cument (Cloppet 2017, Seuret 2021) and can classify the
handwriting style from a paleographical perspective.

We conclude that a typical CV pipeline for analyzing a
charter should consist of: layout analysis, HTR or word
segmentation, and finally an analysis of non-text attribu-
tes such as style, material, seals etc. Most of these tasks
utilize publicly available datasets that are focussed on
manuscript books (Simistira 2016) that cannot encapsu-
late the diversity that is observed in large charter collec-
tions.

The most precious resource in such a pipeline is the
diplomatist's time spent on annotating data. We drasti-
cally economize annotation effort by reformulating lay-
out analysis as an object detection problem instead of
the typical image segmentation approach. Indicatively,
this allowed us to annotate the layout of 1175 charter
images in a fraction of the time that would be needed
normally. Figure 1 shows an example of this kind of an-
notation. Preliminary experiments demonstrate that this
approach works well, e.g., it can detect seals with an ac-
curacy above 95% when using a YOLOv5 (Jocher 2022)
based model. With a 50% Intersection over Union (IoU)
threshold this result is, of course, mainly usable for clas-
sification tasks, while segmentation will have to make
use of approaches (Leipert et al. 2021). For tasks like
HTR, writer identification, and layout analysis, we con-
sider binarization as a useful step. We made experiments
indicating that purely synthetic data could be used for
the binarization step (Nicolaou 2022), yet comprehen-
sive performance analysis on charters specifically would
need manual annotation of the ground-truth pixel-by-pi-
xel. Although the target CV pipeline will be under con-
struction for a while, a few stand-alone methods required
for such a pipeline have already been successfully deve-
loped and tested.
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Figure 1: Image annotation example using FRAT (https://githu-
b.com/anguelos/frat)

A “distant reading” approach has been taken by Teli-
huan et al. 2012 and 2014, Perreaux 2021, Leclerq et al.
2021, who study statistical features of larger text corpora
extracted from charters. We plan to generalize these
approaches with the application of Natural Language
Processing (NLP) as a custom, multi-level pipeline. It
will resolve information retrieval from both HTR and hu-
man-produced data, i.e., address tasks like named entity
recognition or relationship extraction, text reuse, and in
particular formulaicity detection, but also reflect on the
possibilities of named entity linking and text summarisa-
tion. We are currently working on laying the basis for this.
The wide diversity of dialects and less-resourced langua-
ges (early vernacular) is one of the most significant ana-
lytic difficulties experienced in medieval and early mo-
dern charters. Additionally, the existing OCR of charter
texts has insufficient quality for further NLP processing.
We show the adoption of a multilingual generic system
to tackle both problems by BERT (Devlin et al 2019) mo-
dels. We create a domain-specific   model currently un-
der the pseudonym of “RatisBERT” for OCR post cor-
rection, that will be made available through the project’s
GitHub repositories. It will be based on human control-
led data from Monasterium.net itself, charter corpora like
ALIM, CDLM, DEEDS, Glessgen 2016, CAO, and enriched
by non-charter specific gold standard corpora like the
reference corpora for medieval and early modern Ger-
man (REM, REF, REN including Rhenish) or the PalaF-
raFro V2-2. The system takes into consideration a variety
of errors originating from HTR and various historical pe-
riods and linguistic regions, and provides an effective and
automated post-correction approach. We use XLM-Ro-
BERTa for language and variant detection. Through the
second layer, the pipeline identifies named entities in the
formulaic language of charters, thus forming a solid sub-
set for the abstract generating task, which creates a con-
densed version of a document in English and other mo-
dern languages while preserving its essential information
in the standardised format of the charter abstract.

The project is planning to integrate these solutions built
on the collection of Monasterium.net with generic Digi-
tal Humanities (DH) tools through RESTful application
programming interfaces (API) and provides access to its
own methods through their own, thriving to set up the do-
main-specific diplomatics VRE as part of the growing DH
API infrastructure.
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