GENEALOGICA & HERALDICA XXXV

REFORMATION REVOLUTION RESTORATION

CAMBRIDGE
2022



© The Heraldry Society and the authors for their individual articles, 2023
ISBN 978-0-904858-07-5
The responsibility for the accuracy or completeness of the information published
herein, including the source and legitimacy of the illustrations lies exclusively with the
respective authors, and the Heraldry Society denies any liability in relation thereto

Congress logo by Tania Crossingham

Photographs on the rear cover: Congress banners in Clare College Scholars’ Garden by
Jack Sain, plaque created for the Congress baton by Paul A. Fox

Printed in Great Britain by 4word Ltd, Bath
Correspondence to coatofarms@theheraldrysociety.com

www.theheraldrysociety.com



THE HISTORY OF HERALDRY REVISITED:
INTRODUCING DIGITAL HERALDRY ONTOLOGY
TO DESCRIBE, CONTEXTUALISE, AND ANALYSE

MEDIEVAL AND EARLY MODERN COATS OF ARMS

Prof. Dr. TORSTEN HILTMANN AND PHILIPP SCHNEIDER
Humboldt University Berlin

Introduction

In the Middle Ages and in early modern times, coats of arms were a widely used form
of communication. They appeared on a diverse array of objects, executed with a vast
variety of techniques on a wide range of materials. Applied in the most public and most
private places, they could convey power, property, identity, kinship claims, or political
and genealogical concepts — to name but a few, illustrating their ubiquitous usage.'
As such, heraldry was being used in different regions of Europe, by different social
groups and institutions. Above all, heraldry was a very powerful and versatile means
of communication throughout much of European history. This begs the question how
coats of arms developed from simple identification marks on the armour of knights to
the complex means of communication that had evolved by the fifteenth century. This
question was examined by the research project Coats of arms in practice, which ran
from 2013 to 2018. Its research output, which led to a number of publications,’ revealed
the following key observations®: firstly, that visual communication via heraldry did not
develop separately from written communication, but in parallel with it; secondly, that
its ongoing development resulted in increasing complexity and differentiation of usage;
and thirdly, that this whole process took place without the intervention or control by
authorities of any kind — which means that the study of pre-modern heraldry must be
based on research into the practice of its use rather than on normative sources. Finally, it
can be assumed that the development of visual communication is closely linked to social
and cultural development processes.

The findings of the Coats of Arms in Practice project raised new research questions:
How did coats of arms as a means of communication differentiate and become increasingly
complex over time? What led to the expansion of the repertoire of charges and patterns,
and when did this occur? How did the practice of combining different coats of arms by
marshalling develop and spread throughout Europe? How were new or altered concepts
and forms of representation, such as the usage of cadencies and crests, established, and
when did this occur? And how can these changes in visual communication be culturally
and socially categorised? In essence, the results of this project indicate the need for a
deeper historical perspective on heraldry. This means viewing it not as a fixed system
with occasional variations, but as a dynamic system that undergoes continual evolution
and change over time, shaped by changing social, cultural, and political conditions.

Thus, the goal of the second phase of the Coats of Arms in Practice’ project (2019—
2023) has been to better understand the history of heraldry. The limited research on this
subject is not unexpected given the challenges involved. Firstly, studying the use of
heraldry requires working with a large number of heraldic sources, with an estimated
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Figure 1: Coats of arms as layered, conceptual images.

one million different coats of arms used during the Middle Ages alone.* Secondly, the
system of visual communication used in heraldry is relatively complex. Thirdly, the
widespread use of coats of arms results in a diverse array of sources and repositories,
where those sources can be found, ranging from archives and libraries to museums and
cultural heritage management. Fortunately, more and more of this material is being made
available online, in the form of digital copies of documents, object descriptions, and
databases. To tackle those challenges involved in researching heraldry, a digital approach
is essential. To that end, we are developing and providing a database that can be used (1)
to describe individual coats of arms as well as heraldic sources (2) to find unknown coats
of arms, and (3) to research and comprehend the historical development of heraldry as
a sign system.

In the following pages, we would like to present this project in more detail. Starting
from the current state of research, we will show how the database was designed, and
introduce step by step its individual parts on heraldic concepts, blazon, the individual
representations of coats of arms in the sources, and finally, the description of these
sources themselves. We will then show first examples of what is possible, using this
database, before presenting the planned further development.

State of the art: Heraldry and Computers

The idea of using computers for the study of heraldry is not new. There have been several
early adopters of technology in the field,” with the most notable being the creation of
the Dictionary of British Arms in the twentieth century.® Today, the largest projects
include the databases by Philippe Palasi’ and Steen Clemmensen,? both of whom provide
extensive data on the usage of coats of arms both in manuscripts and monumental
decoration, including full heraldic descriptions. Conceptually, these databases share a
common characteristic of providing their descriptions in natural language.

These projects offer important resources for the heraldic community by providing a
large reference tool. But the use of natural language for the blazon in the database comes
with a few shortcomings. In particular, it is difficult to search within the data. Since it is
possible to describe the same coat of arms in slightly differing ways, it is necessary to
be as exact as possible in phrasing a search query. Even minor typing errors can lead to
missing the desired outcome. Furthermore, it is difficult to search for the usage of certain
charges and tinctures — in particular, when one is interested in how they were combined.
A research question, pertaining to the general history of heraldry, like “when did coats of
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Figure 2: ldentifying heraldic charges with the help of a class structure.

arms become more complex by using a higher number of charges?” is very difficult or
even impossible to answer, based on such data.

To address these difficulties, the Coat of arms in practice project relies on Al-based
methods to research the history of heraldry. Primarily, this means developing and
providing a graphical database, using Semantic Web Technologies.’ This entails, among
other aspects, that data is stored in a graphical or network structure, where each node
and each connection have a clearly defined semantic meaning. This semantic meaning is
structured by an ontology, an abstract model which can be read and understood by humans
and computer programs alike. Such an approach has a number of advantages compared
with other database models: semantic web databases and ontologies rely on concepts
rather than natural language to store information, making them language-agnostic. This
means they are independent of any particular language.'® Because ontologies are highly
structured hierarchically, searches and analyses in any combination at different levels
of abstraction are possible. (e.g. “which coats of arms depict any four-legged animal
in conjunction with a label azure or argent?”’) And lastly, this technological approach
makes it possible to easily link the contents of our database to other information, like the
historical sources that depicted the coats of arms, or the historical people and institutions
who used coats of arms.

Introducing the Digital Heraldry Ontology
How can such a database be created in practice? To answer this question, we must first
clarify what is meant by a “coat of arms” in the context of our database. As Michel
Pastoureau once wrote: '
“[...] Parmoirie est une image fortement conceptuelle. [...] Elle n’a aucunement
besoin d’étre peinte, dessinée ou gravée pour devenir une image véritable. Elle I’est
déja conceptuellement et structuralement.”(The coat of arms is a highly conceptual
image. It does not need to be painted, drawn or engraved to become a true image. It
already is, conceptually and structurally).
A coat of arms, therefore, is firstly understood by us as a conceptual and structural
image. Secondly, it is also understood as a layered image'?, where the charges are
imagined as different superimposed layers on top of each other upon the background
of the field (Figure 1). We are not providing a completely new paradigm on how we
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Figure 3: Coat of arms, representing the family of Vergy in the Armorial de Nicolas de
Lutzelbourg, f. 14r

describe coats of arms, rather, the project is founded on existing and established heraldic
and historiographic practices.

An heraldic database that overcomes the challenges mentioned above has to describe
more aspects than just the blazons of the coats of arms in question. It must also account
for the usage of these coats of arms in their historical contexts, information about the
sources which have conveyed them to us, and of the people or other entities that were
the bearers of those coats of arms whom the arms identify. This broader perspective is
imperative in order to meet our requirement of studying the actual use of heraldry as a
historical practice, as outlined in the introduction.
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Figure 4: Structural elements of a coat of arms.

Plain

Accordingly, the Digital Heraldry Ontology encompasses those various aspects, and
is thus constructed from five different components, each of them modelling different
aspects and contexts of heraldic data, and the use of heraldry in historical sources:

® Heraldry:" a collection of heraldic terms which are needed for blazoning and
how they interrelate,

®  Blazon:" the conceptual descriptions of coats of arms as heraldic combinations,
based on those terms,

® Representation:" describing the concrete, material representations of coats of
arms in historical sources,

® Object:'® information about the historical sources that display those
representations of coats of arms,

® Entity:"7 persons, groups, or other entities that are represented by those coats
of arms.

Each of these components will be discussed briefly in the following sections.

Heraldry

Instead of using concrete images or language-specific words which are different in
English, French or German, the ontology describes a coat of arms as a combination of
different heraldic concepts, which are all represented by a specific id, consisting of the
unique internet address where this concept is defined in detail.'® Each of these concepts
that can be used to describe a coat of arms (e.g. lion, azure, gironny, palewise) represents
a so-called “class” in the ontology. To be able to use these classes to describe coats of
arms accurately, they have to be as granular as possible, so that they can be combined
as needed when describing a coat of arms. To name an example: a heraldic charge like
“cross pommy and flory”, which is displayed as a single item on the image of a coat
of arms, in fact consists of three classes — cross, pommy, and flory — that can be used
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Figure 5: Coat of arms of the family of Vergy, as defined in the Digital Heraldry
Ontology.

together or in conjunction with other classes in the ontology in different descriptions.
Only then will we be able to search for coats of arms in the database that, for instance,
are charged with any kind of cross. Each of these classes includes multiple definitions
from heraldic literature that describe the underlying concept, as well as multiple terms
that are used to describe it. Currently, we provide terminologies in English, French, and
German.' The current version of the ontology contains over 300 classes, which will
eventually reach over 1,000 different classes in total.?® These classes encompass all
heraldic charges, patterns, tinctures, lines, and terms to arrange and modify charges that
are used to describe medieval and early modern coats of arms.

All of these classes are hierarchically structured; especially charges and
tinctures. This way, searching for coats of arms will be much easier. Consider for example
the coat of arms in Figure 2. Clearly, it shows two fish as charges, but without further
context it is difficult to ascertain which type of fish is displayed — it could be interpreted
as a Salmon, a Barbel, or maybe even a Trout. In the ontology, all of these classes are
modelled as a subclass of Fish (which is itself a subclass of Animal, which itself is a
subclass of Charge). As a result, it is possible to simply search for coats of arms that
display two Fish (instead of trying out different species of fish whose names may not
even be known to us) and get the coat of arms in figure 2 as a result nonetheless. All in
all, such a deep semantic class structure makes the usage of the Heraldry ontology much
more accessible and much less error prone.
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Figure 6: the coat of arms ascribed to Vergy as a unique object on the web,
independent of its representation in the Armorial de Nicolas de Lutzelbourg, f. 14r, or
the Grand Armorial de la Toison d or, f. 142r.

Blazon

How can this structure be used to describe coats of arms as data? That’s where the second
ontology, called Blazon, comes in. This second ontology is more or less a storage of all
blazons, i.e. of all the specific combinations of heraldic terms representing the different
conceptual images known as coats of arms, that are part of our database.

To illustrate how this works, let’s look at the concrete example in Figure 3. This
coat of arms, taken from the Armorial de Nicolas de Lutzelbourg,?! and representing
the family of Vergy, could be blazoned as Three cinquefoils or on a field gules. Such a
description in natural language contains two units of information: firstly, the information
on the field (here: field gules), and secondly information on its charge (the number, the
tincture(s), and the fact that it is of the type “Cinquefoil”) (see Figure 4 for reference).

This linguistic structure as it is shown in the image is of course not machine-
understandable and therefore not representable as conceptual data, but only as text
(string). But it is immediately transferable into the coat of arms’ representation in the
Blazon ontology, using the different heraldic concepts of the aforementioned Heraldry
ontology and combining them. The coloured frames in Figure 5 correspond to the
different nodes in figure 4 — essentially the different parts that a coat of arms is composed
of. The nodes framed in bold are representing heraldic terms, defined in the Heraldry
ontology which was described in the last paragraph. The four nodes containing numbers
and letters are essentially the entities in our database, actually representing this particular
description of a coat of arms and its parts (its charges, fields, patterns, and groups of
charges).
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Figure 7: Conflicting descriptions of the same instance of a coat of arms in the Digital
Heraldry Ontology.

The structure described here is of course only a minimal example. It can be scaled
up and — by utilising the classes and terms from the Heraldry ontology —used to describe
any coat of arms of any complexity. Through the graphical structure explained here, it is
also possible to easily and accurately describe complex marshalling, by just combining
different blazons as part of the same shield.

Note, that everything we talked about up to this point represents the coat of arms
as an abstract entity, i.e. existing only conceptually, and not yet either visualised in a
material way,? attributed any meaning, or linked to a given family. This changes with
our next ontology, called Representation.

Representation

In practice, we can encounter different representations of the same coat of arms — like the
one of the family of Vergy — in different historical sources. We can find it in a manuscript,
on a seal, or in its blazoned form as a textual representation. These three instances or
representations of this coat of arms can be described in the same way — because they
refer to the same conceptualisation or specific combination of charges, patterns, and
tinctures. And this description or conceptualisation can be represented by the same
machine readable structure, as described in the last section, which is referred to by the
same URL, identifying this specific combination of heraldic concepts in our database and
on the web (Figure 6).

To account for these different representations of the same coats of arms in different
material contexts, the ontology models each instance of a coat of arms that is represented
in a historical source as a unique entity, with a unique URL identifying it. This means
that the visual representation of the coat of arms in both manuscripts in figure 6 are being
represented as two different entities in the database — both referring to the same Blazon
(“CoA0000007797”), since they depict the same combination of heraldic charges and
patterns. But why not just refer to the description of the coat of arms directly? Why do
we need this “detour” of modelling the occurrence of a description in a historical source
as a unique entity?
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Figure 8: Distribution of the commonality of charges in the dataset.

One of the challenges of studying the history of heraldry is having to deal with
different descriptions of the same coat of arms by different scholars. Let’s assume, that
the coat of arms of Vergy, represented in the Armorial de Nicolas de Lutzelbourg, from
our example was described by two different people — the first one describing its heraldic
charge as a cinquefoil, the second one blazoning it as a rose. This might just be due to a
“reading error”, but often such diverging readings can be attributed to other reasons such
as damage to the historical object, or its deterioration, making it more difficult to identify
a heraldic tincture.”

Such differences in interpretation are one aspect of uncertainty, inherent with
historical sources.?* Data must be modelled as explicitly as possible to be able to study
it, and so it is imperative to include aspects of uncertainty in our representations of
historical sources as data. This is done by introducing a third entity which links the
single occurrence of a coat of arms in a source with the different descriptions attributed
by different scholars. We call this entity in the middle the description act (Figure 7). It
allows us to store additional information about the act of description such as the date
when the description was created, or information about the person responsible for the
description, plus other attributions he or she linked to this representation. Effectively we
are separating the concept of blazon from the concrete act of its representation.

Objects and entities
How the representation of a coat of arms is to be interpreted as a historical source
itself heavily depends on the historical context of its creation, presentation, and usage.
Researching coats of arms is only possible when taking the historical context of their
use into account. This historical context is modelled in our database by the last two
ontologies, Object and Entity. The Object ontology provides information about the
physical historical sources that feature the Representations of coats of arms. This
includes various types of metadata, such as the dates of creation of the source and its
further history, the specific usage of the source, places associated with it, owners of
the object, artists involved in its creation, among others. Due to the special format of
the database, which is based on Semantic Web technologies and on Linked Data, it is
possible to directly import these different pieces of information from the databases of
libraries, archives, museums, etc. — which significantly facilitates the necessary work of
collecting data. Different types of historical sources, such as manuscripts, seals, deeds,
and ceiling paintings, require different types of metadata to accurately describe them. By
including these different types of metadata in our ontology, we are also able to analyse
the use of specific coats of arms across different historical sources.

Finally, Entity encompasses all things that can be identified through a coat of arms
or to which a coat of arms can be attributed. These can be persons, families, territories,
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offices, institutions, cities, or abstract concepts and ideas. Like the historical Object,
Entities are also described through metadata in order to place them in their historical
contexts, e.g. names, dates, offices, members of a group, or social roles. Again as with the
Objects, which metadata is being provided depends on the particular type of an Entity.
The metadata itself will largely be drawn from authority files, like Wikidata, Biblissima,
or the Integrated Authority File of the national library of Germany.

Case studies on the history of heraldry, using the Digital Heraldry
Ontology

The Digital Heraldry Ontology, as described in the previous section, enables users of our
database to search, to identify, and to study the usage of coats of arms in their historical
contexts. At present this can only be done using code-based queries in the Semantic Web
query language SPARQL. However, as we write, we are developing a user interface
that will greatly simplify the possibilities to interact with our data. In the following
section we will present three preliminary case studies to demonstrate the potential of our
database for studying mediaeval heraldry. Our focus will be on the evolution of heraldic
practices, specifically with regard to marshalling, as well as the number and variety of
charges and brisures.

We will here focus on only one type of source: armorials in mediaeval manuscripts.
The data were created by re-using the database “Medieval Armorials”® by Steen
Clemmensen, which provided us with 87,638 occurrences of coats of arms in mediaeval
armorials and 38,970 textual descriptions of different combinations (blazons). We
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Figure 10: Aggregated number of charges over time after their first occurrence in a
manuscript.

transformed these textual descriptions into the graph-based Representations according
to our Digital Heraldry Ontology. The collection is based on 286 manuscripts which
were mainly created in France, England, and the Holy Roman Empire between 1150 and
1500 — offering us an extensive and broad corpus of historical sources. Some of the data
still has to be checked and revised, so that the results of these case studies can only be
seen as preliminary.

For our first example, let us examine the distribution and utilisation of the various
charges in coats of arms throughout space and time. The distribution of charges is highly
irregular, with only 24 out of 875 charges in the database being used in over 1% of the
coats of arms (Figure 8). Some charges have been favoured more in certain regions than
in others, as shown in Figure 9.° The number of available charges for use in a coat of
arms has steadily increased from 1150 to 1500 (Figure 10). This increase in complexity
warrants further exploration.

The increasing complexity of heraldry is manifested not only in the increasing
number of charges, but also in the practice of marshalling, where multiple coats of
arms are combined into one. Marshalling may serve various purposes, such as visually
communicating alliances or genealogical relationships (e.g. a married woman’s coat of
arms which combines the coats of arms of her father and those of her husband), or as a
form of political communication to represent multiple dominions and titles held by an
individual, or to vaunt claimed origins.

We need to know how the practice of marshalling developed. The earliest examples
of marshalled coats of arms in our data can be traced back to the end of the twelfth century,
but until the second half of the fourteenth century they were relatively uncommon in
newly mentioned coats of arms. As marshalling became more widespread there was a
change in practice: the shield was no longer divided into two parts, but into four. Could
this indicate an increase in heraldic complexity, or was it just a change in custom? Our
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Figure 11: Percentage of number of arms in marshalled coats of arms over centuries.

data suggest the latter, as most quartered shields still only show two different coats of
arms.

In other respects, however, an increasing complexity can be observed. As can be
seen in the Figure 11, marshalled coats of arms consisting of more than four different
parts were introduced in the fourteenth century. Our database also allows us to compare
the number of different layers in the coats of arms. Several such layers in a single coat
of arms indicate a more complex heraldic representation. The majority of the coats of
arms in our database show only a single layer. During the course of the later Middle
Ages, however, we observe a slight increase in the number of layers used Figure 12. If
we place these coats of arms on a map, we see quite a heterogeneous distribution. The
map in Figure 13 shows the number of layers in coats of arms described in the data from
“Medieval Armorials”, geolocated as described above. Some heraldic centres can clearly
be identified, especially in Burgundy and the Netherlands, England, and northern France.
In these regions we find a greater number and a greater proportion of more complex coats
of arms, in terms of the number of layers.

These results are far from comprehensive, but can show what a powerful and
versatile tool the graph-based database approach in combination with the ontology can
provide. We must stress that these are only preliminary results to test the ontology. An
important next step will be to include data on the historical context of the sources in which
the coats of arms are depicted, and on their use. This will allow for much more nuanced
research questions, such as whether and how the increase in complexity developed in
the same way in different social groups. The picture seems to indicate that there was
indeed a difference in heraldic practice between patricians and nobles. While the former
seems to have been characterised by the use of only single layers, and of only a few
different charges, and a more frequent use of naturel instead of a tincture, most of the
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Figure 12: Number of Layers in coats of arms over time.

latter examples are the exact opposite from a heraldic point of view. But how widespread
were these differences in different cultures and regions? The inclusion of more data on
historical, spatial and social contexts will allow us to examine research questions like
these more extensively and in a comparative way from a European perspective.

Outlook

We conclude with an outlook on the ongoing and future work of the project Coats of
Arms in Practice. Besides the continuous refinement and extension of the ontologies,
one of our main goals is to integrate more data, not only from manuscripts, but also
from other types of historical sources. An ongoing Ph.D. project is currently focusing on
coats of arms on painted walls and ceilings. Here we are not only creating and making
available new heraldic data, but also developing an extension of the object ontology that
will allow us to model and explore heraldry as part of architecture. In addition, a masters
thesis is being written that will integrate heraldic data on inscriptions, gravestones and
epitaphs into our database. In a next step, other databases on various objects with coats
of arms will be integrated alongside the Ordinary of Medieval Arms, in particular the
French project Sigilla with data on coats of arms on seals. Furthermore, the inclusion
of the Medieval Ordinary from the Dictionary of British Arms®’ will further increase
the number of available heraldic descriptions and representations. Finally, in order to
integrate early modern collections of coats of arms, we would like to tackle the integration
of sources such as the works of Johann Siebmacher®® and Hozier’s Armorial Géneral de
France en 1696.%
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Figure 13: Geographical distribution of the number of layers in coats of arms.

In addition to integrating more data, we need to make the existing data more
accessible. Currently, all heraldic data already published can be reused and queried, but
this requires at least some knowledge of the Semantic Web query language SPARQL. In
order to make our data accessible and reusable via a graphical user interface that anyone
can easily use, we are currently working on the development of a web app that will allow
users to work with both the ontologically structured data and the illustrations for the
individual heraldic representations at the same time.

The web app will offer a range of functions. A facet search will enable a complex
search for individual coats of arms. This can be done using the heraldic terms of the
Heraldry Ontology. Such a search will also be possible using flexible combinations of
metadata relating both to objects and to persons identified by coats of arms. It will provide
users with tools to explore and analyse the results of their search (e.g. visualisation tools
with displays of location-based information on maps). Furthermore, it will be possible
for users to add to the database (and to edit) new descriptions and representations of
coats of arms, and of the objects on which they are represented.

The class structure of the heraldry ontology will make both the input and the
query of heraldic data more accessible to people without deeper heraldic knowledge.
Accessibility will also be improved by the provision of a similarity search which will
allow users to upload the image of a coat of arms to find similar representations with their
related details. A crucial aim is that the data, the web application and the ontologies will
be freely accessible and usable by everyone. In this respect, the goal of our current work
is to provide a tool to (1) identify unknown coats of arms, (2) conduct heraldic research
and collect and analyse data, and (3) provide a participatory resource for a community
interested in heraldry, enabling them to share their knowledge with others.
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