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The project Entangled Histories used early modern printed normative
texts. The computer used to have significant problems being able to read
Dutch Gothic print, which is used in the vast majority of the sources. Us-
ing the Handwritten Text Recognition suite Transkribus (v.1.07-v.1.10), we
reprocessed the original scans that had poor quality OCR, obtaining a
Character Error Rate (CER) much lower than our initial expectations of
<5% CER. This result is a significant improvement that enables the search-
ing through 75,000 pages of printed normative texts from the seventeen
provinces, also known as the Low Countries.

The books of ordinances are compilations; thus, segmentation is essential
to retrace the individual norms. We have applied — and compared — four
different methods: ABBYY, P2PaL A, NLE Document Recognition and a
custom rule-based tool that combines lexical features with font recognition.

Each text (norm) in the books concerns one or more topics or categories.
A selection of normative texts was manually labelled with internationally
used (hierarchical) categories. Using Annif, a tool for automatic subject
indexing, the computer was trained to apply the categories by itself. Auto-
matic metadata makes it easier to search relevant texts and allows further
analysis.

Text recognition, segmentation and categorisation of norms together
constitute the datafication of the Early Modern Ordinances. Our experi-
ments for automating these steps have resulted in a provisional process
for datafication of this and similar collections.

1 Introduction

Normative rules - from any era - provide very versatile insights into society, as there
are many (hidden) layers within such texts. They can, for instance, shed light on
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ideas on and interpretations of the organisation of society; indicate what troubles
society faced; provide insights into communication patterns. In the early modern
period (£1500 - 1800) rules were announced by a city crier. He walked through the
city or rode a horse to rural villages in order to visit contractually-indicated locations
to proclaim new rules and repeat older ones to the local residents. After reading them
aloud, the printed texts were fixed to ‘well-known places’ (e.g. at the church door,
trading places (see Figure[), or at the market square) for people to be able to reread
them. Sometimes there was merely a duty to affix the rules, an obligation that was
carried out by the city’s affixer (Dut. stadsaanplakker) (Der Weduwen, 2018). In the
mid-seventeenth century about 50% of all urban residents could read in the Republic,
so for the remainder of the residents having the new rules read aloud was still very
important (Hoftijzer} 2015). The rules had to make sense, so people could remember
them by heart. Hence, there is a repetitiveness in the texts — which makes sense given
that the 16th and 17th century had an important oral tradition.

Figure 1: Detail from The Paalhuis and the New Bridge (Amsterdam) during the winter, by Jan Abrahamsz.
Beerstraten, c. 1640 — 1666. Oil Painting, 84 x 100 cm. Source: http://hdl.handle.net/10934/
RMO001.COLLECT.5966

The affixation of ordinances, or placards, to known places made them official, for
if a rule remained unknown to the public, it could (and would) not be obeyed. The
federation-states (Dutch: gewestelijke staten or “provincial’ estatesEI) considered it to be
essential to also print a selection of their agreed-upon texts in books of ordinances (Dut.
plakkaatboeken). These volumes formed, e.g. a source for lawyers as a reference work,
but cannot be considered a complete overview. In most cases, they merely provide an
indication of what government officials deemed essential rules. These folio books were
much more manageable to handle than the original offprints that could size around

1 The English translation province for the Dutch word gewest can be misleading, as it has the

connotation of being subordinate to another entity — while the Low Countries” provinces were basically
federation-states which is why we use this latter term.
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30x40 cm, as the used font is much smaller too.

1.1 Hypothesis

Both the Dutch Republic and the Habsburg Netherlands were federations of au-
tonomous states. In the Republic, the Estates-General held sovereign powers, and
in each of the federation-states, the estates held the highest power. The Republic’s
Stadtholders were officially civil servants. The Habsburg Netherlands differed from
the Republic as they had a sovereign prince (the King of Spain), though the federation-
states did have a certain amount of freedom. They had to verify that new rules did not
jeopardise traditions and customs. However, when one looks in many history books,
the early modern European-scene is depicted as a conflict among the noble dynasties;
in other words, there is a strong focus on monarchies.

This focus results in poorly studied political-institutional constellations of multi-
layered republics - the Dutch Republic and Switzerland alike. We know too little to
say something concrete about the rule of federation-states. While Belgium has a long
tradition of republishing the rules through the Royal Commission for the Publication
of Ancient Laws and Ordinancef] (since 1846), the Netherlands do not hold such an
institute. This knowledge-gap resulted in a study between Holland and Flanders —
two federation-states that are trade-oriented — indicating that the differences in the
Republic’s and Habsburg’s legislation were not that significant (Romein, 2019). Hence,
the following hypothesis arose:

Early Modern European states struggled for survival, making it impossible to ‘reinvent the
wheel” each time a problem arose. Hence, it was of tremendous importance to copy, adapt
and implement normative rules (often understood as legislation) that were already proven
successful elsewhere.

In order to be able to study this hypothesis, a massive amount of data needs to be
generated, categorised and analysed. When that data is available, it will be possible to
create a topical subset which will then allow textual comparisons. The first Digital Hu-
manities building-block in this puzzle became the KB Researcher—in—residencd’ﬂ project
Entangled Histories. In this article, we present research informed by this hypothesis as
a preliminary analysis; however, a more rigorous analysis will be done in the future.
In this article, we explain the process of datafication of the Early Modern Ordinances
that consisted of text recognition, segmentation and automated topic classification of
the sources. We elaborate on the challenges and prospects of this (type of) research.

1.2 Digitisation of Books of Ordinances

The digitisation of books of ordinances may not have been a priority of libraries, as
most of these books are reasonably readable by researchers. However, this close
reading requires reliance on the provided indexes - if any is available. The number of
pages per book in our set ranges from 34 to 1921 pages and a lot of normative rules are
contained in one volume, making it a challenge to read all and everything. Linguistic
challenges such as spelling variation and the way of referencing to specific problems
pose another challenge.

2 See https://justitie.belgium_be/nl/informatie/bibliotheek/koninkli jke |
commissie_urtgave_belgische_oude_wetten_en_verordeningen

3 See  https://ww.kb.nl/en/organisation/research-expertise/researcher-in-
residence
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For example, the word “gipsy’ (Dut. zigeuner or Fr. manouche) as a reference to the
Roma or Sinti people is not in the texts, but the words heiden or heidens (Eng. infidels)
are. As language - and thus, references - change over time, a book from the 1600s
could have chosen a specific word in the index, whereas a book from the 1700s could
have chosen another word - which complicates (automatic) searches. Full-text searches
thus require complete access to the sources.

To be able to start the datafication-process, an overview of the available books
of ordinances is required, which did not exist. Hence, as a by-product of Entangled
Histories, we have published a list of 108 digitised books of ordinancesﬁ The list is
presumably incomplete, primarily since it is unknown which books of ordinances were
printed. Hence, this should also serve as an invitation to inform us about excluded
books.

The available digitised books can be distinguished into various groups, not just
per publisher or per federation-state. Eighty-eight of these books were printed in a
Roman-type font, twenty in a Dutch Gothic font - which differs from the German
Gothic font (Fraktur). The language in the books varies among the regions, but the
main languages are Dutch (67), French (26), Latin (1) and a mix of those (14). The
total amount of pages is approximately 75,000, resulting in an estimate of 550 million
characters to process. All books have been published between 1532 and 1789, within
the seventeen federation-states of the Habsburg Netherlands and the Dutch RepubliCE]

1.3 Datafication

In this paper, we describe the datafication of the collected books of ordinances. We dis-
cern three phases in the datafication: text recognition, segmentation and categorisation,
which provide the structure of this document.

We used Transkribus for text-recognition; which yielded good results for the entire
corpus. Due to time limitations, we have chosen to work with a Proof of Concept
for the next two phases. For this purpose we selected the Groot Gelders Placaet-boeck,
Volume 2. The first author had previously made a list of titles with topic annotations
for this volume, that could serve as a basis for our experiments. We experimented
with several tools for segmentation, and applied Annif for the categorisation.

2 Text Recognition

108 books have been digitised either by the library’s initiatives to digitise books (Uni-
versity Utrecht, Bodleian Library) or through the Google Books projeciﬂ These books
have been processed for Optical Character Recognition (OCR) by a version of ABBYY
FineReader. In the OCR-technology “[...] scanned images of printed text are converted
into machine-encoded text, generally by comparing individual characters with existing
templates”(Muehlberger et al|, 2019, p. 955). Manual inspection of the OCR-output
for some of the books in our study revealed they were completely incomprehensible.
Unfortunately, the older the books are, the more problematic OCR is — especially when
printed in Gothic script. Even the Roman-type font is a challenge with the long s (f) a
character that resembles the f to a great extent.

4 See |https://1ab.kb.nl/dataset/entangled-histories-ordinances-low-countries and
archived in Zenodo: https://doi.org/10.5281/zenodo.3567844.
5 It thus excludes the Prince-Bishopric of Liége and the principality of Stavelot, which were not
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Figure 2: Screenshot of Transkribus (v. 1.9.0.7) - showing a 16th century Dutch Gothic ordinance and the
transcription.

2.1 Method: Automatic Text Recognition (ATR)

Properly training OCR tools such as Kraken, Tesseract or, indeed, ABBYY could lead
to more recognition of gothic script (Tafti et al., |2016[ﬂ However, we wanted to
test another potential method: Handwritten Text Recognition (HTR). Within the
Recognition and Enrichment of Archival Documents-project (READ) Transkribus
applies this HTR-method.

Given the complexity of handwriting a combination of techniques is used: ad-
vanced pattern recognition is combined with artificial intelligence, and recurrent
neural networks. These three are employed to recognise various hands after training
(Muehlberger et al.,[2019). This technique can also be applied to complex printed texts,
such as Sanskrit, Cyrillic, or, indeed, early modern printed texts from Western Europe,
such as Gothic (see Figure[3). As the technique is used for handwriting as well as print,
the term Automatic Text Recognition (ATR) is applied. This tool has a graphic user
interface, so it is a tremendous asset for the traditionally trained humanities-scholars
allowing a transformation of sources into searchable data.

When applying ATR to printed texts, the user trains the computer to regard the
characters as ‘impeccable handwriting’. With that in mind, we expected to be able to
recognise texts with a Character Error Rate (CER) of less than 5%.

The texts were uploaded into Transkribus in the PNG-formatﬂ Then, the follow-

part of these entities.
See|https://books.google.nl/
OCR is being developed further and other interesting tests could be made - but were not
included in this project:, e.g. Konstantin Baierer, Rui Dong, and Clemens Neudecker. 2019. Okralact - a
multi-engine Open Source OCR training system. In Proceedings of the 5th International Workshop on
Historical Document Imaging and Processing (HIP "19). Association for Computing Machinery, New
York, NY, USA, 25-30, DOLhttps://doi .org/10.1145/3352631.3352638; Reul, C.; Christ, D.; Hartelt,
A.; Balbach, N.; Wehner, M.; Springmann, U.; Wick, C.; Grundig, C.; Biittner, A.; Puppe, F. ‘'OCR4all—An
Open-Source Tool Providing a (Semi-)Automatic OCR Workflow for Historical Printings’. Appl. Sci.
2019, 9, 4853.https://doi.org/10.3390/app9224853; or at https://ocr-d.de/.

8 Transkribus allows several formats, including JPG, TIFF, PNG, PDF. However, it does not allow
JPEG2000, the much compressed format in which most Google Books are saved. We therefore converted

7
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ing steps were taken: (1) the automatic layout analysis, and (2) the partial manual
transcription of the books to develop a Ground Truth to develop models in order to
transcribe the rest of the texts automatically. It entailed manual transcription of a
minimum of 50-75 pages per font-type/ per period.

Figure 3: A Gothic printed book of Ordinances (KB National Library of the Netherlands).

2.2 Results: ATR

Within Entangled Historieswe chose to combine the material into groups related
to the font and language. Hence, it has resulted in three self-created models:
Gothic_Dutch_Print French_18thC_Printand Romantype_Dutch_Prirﬂ For our Latin
book from Artois, we applied the publicly available Latin model Noscemus GM v1
created by Stefan Zathammerm

Each of these models has been created with the use of both a train and a test set.
The test set was used to test the model and predict its ability to work for unseen
material. It is crucial to prevent the over tting of a model for a speci ¢ type of text. As
a rule of thumb deep-learning-expert Gundram Leifert (CITlab University of Rostock/
Planet Al GmbH), who develops the HTR-component of Transkribus, advices to use a
minimum of 1000 lines of text of which 10% is entered as validation.

The results as presented in Table[1, with CER's of 1.71% (Dutch_Gothic_Print), 0.65%
(French_18thC_Print) and 1.17% (Dutch_Romantype_Print), exceeded our expectations
as well as goals for the Entangled Histories-project tremendously. With those excellent
CER-results, the data cation of the original source-material - the books of ordinances -

them to PNG using imagemagick (https://imagemagick.org/ ).

9 The option to train models is not standard in the GUI, it needs to be requested by email
(email@transkribus.eu). HTR+ is an additional feature, allowing the Recurrent Neural Networks to run
more than the standard 40 epochs (in HTR) to 200 epochs (standard), although it can be raised to a
manually altered number of epochs of over 1200.

10 The model Noscemus GM v1 comprises 170658 words and 27296 lines, it shows a CER of
0.87% on the training set and 0.92% on the test set. This HTR+-model is tailored towards transcribing
(Neo-)Latin texts set in Antigua-based typefaces, but it also, to a certain degree, able to handle Greek
words and words set in (German) Fraktur.
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Table 1:

Results per created model (CER).

Model name [ID] Training Test # Words # Lines
(CER) (CER) (training) | (training)

Dutch_Gothic_Print 0.22% 1.71% 51143 7143

[Model ID18944]

French_18thC_printed 0.33% 0.65% 38487 3883

[Model ID19166]

Romantype_Dutch_Print | 1.26% 1.17% 88105 13013

[Model ID19423]

is even much better than expected. In other words, the texts will be well human- and
machine-readable.

3 Segmentation

How can the computer segment a text? The human eye can easily spot di erent parts
on a page, such as headers, footers, marginalia, titles and paragraphs in contrast to a
computer. Within Entangled Historiesseveral tools were explored: ABBYY FineReader
v.11, P2PalLA NLE Document Understandingand a rule-based approach we created
ad hoc as a backup. Initially, the expectation was that assigning layout structures
within Transkribus would be regarded as text-enrichment, but it turned out to be
the rst step in the analysis process. Although we tested several segmentation-tools
within Entangled Historieswe could not rely on them as they became available too late
or have not yet reached their full potential. However, P2PaLA and NLE Document
Understanding are very promising tools-in-development. We therefore created a tool
for segmenting the proof of concept ad hoc.

3.1 Method

Several segmentation options were investigated on various volumes within the collec-
tion.

ABBYY FineReader v.11

As an OCR-engine, built into Transkribus, we initially used ABBYY to recognise
columns, whereas the Transkribus automatic layout analysis (LA) could not recognise
them properly. 1! Interestingly, ABBYY also adds information regarding the size of
fonts to the XML-data that is provided. Which - at least for printed texts could be
used to discern di erent parameters such as e.g. columns, font-size. However, this is
not foolproof as ABBYY regularly fails or adds information where it should not.

P2PaLA (Alpha-version)

Lorenzo Quirds Diaz is developing Page to Page Layout Analysis (P2PaLA) at the
UPVLC (Universidad Politécnica de Valencia), a READ-COOP within the research-
centre: Pattern Recognition and Human Language Technology (PRHLT).? The idea(l)

1 Seehttps://www.abbyy.com/media/10433/what-is-new-in-finereader-engine-en.pdf
12 gseehttps://www.prhlt.upv.es/wp/
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