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Abstract. SILKNOW is a research project that aims at improving the understanding, conservation and dissemination of the
European silk heritage from the 15th to the 19th century. This paper presents the SILKNOW knowledge graph (KG) that lies at
the center of the application of Semantic Web technologies and computing research to the needs of museums and every other user
of this knowledge. The underlying data model is based on CIDOC-CRM and data mappings which are realised and implemented
with conversion tools developed for SILKNOW. The full integration pipeline consists also of our own crawling software to
retrieve the original data from both public sources and project partners. We developed an API access for the KG and created the
exploratory search engine ADASIilk on top of it. Finally, we present how we apply automatic image and text analysis to predict

missing metadata in the knowledge graph.
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1. Introduction

Inventory and cataloguing, including texts and im-
ages, are indispensable requirements for the identifica-
tion and conservation of cultural heritage artifacts. In
the last years, many museums and libraries made great
efforts to make their collections available in open ac-
cess datasets. In this respect, controlled vocabularies
allow to obtain better information, especially if they

exist in several languages, thus, enabling the integra-
tion of information. On the other hand, information
and communication technologies have been gradually
been incorporated in museums. Two digital projects
have showcased the holdings from textile museums
and collections. Interestingly, they have been produced
by the two major contenders in the online arena for
cultural content: The Google Cultural Institute (with
its We Wear Culture resource) and Europeana (through
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2 The SILKNOW Knowledge Graph

theEuropeana Fashioportal). This attests the interest
shown by digital content aggregators towards collec-
tions of textiles, dresses and fashion.

The keepers of these types of collections, however,
are sometimes in a dif cult position when it comes
to taking advantage of new digital tools. Innovations
such as 3D printing of textiles and automated image
matching -to name but a few- have the potential to rev-
olutionize the ways in which this cultural heritage is

Deutscher Museumsbunde (DMB) or Spectrum, devel-
oped in the UK.

Presently, the Lightweight Information Describ-
ing Objects (LIDqE] schema published by the Work-
ing Group "Data Harvesting and Interchange" of the
ICOM has superseded both the CDWA Lite v1.1
schema and the museumdat v1.0 schema. LIDO pro-
vides an explicit format to deliver museum's object in-
formation. It is an application of the CIDOC Concep-

explained and made accessible. In some cases, smalltual Reference Model (CRM). This model, speci cally

and medium sized textile museums are struggling for
their very survival, and bold technological ventures are
understandably not seen as a priority. Otherwise, dig-
ital cataloguing is very common today, but the dif-

ferences among institutions are bewildering: from en-
tire collections served online through updated web
and API outlets, to custom-made Excel records stored
on a local hard drive. In this context, interoperability

between independent catalogs becomes very dif cult,

developed for information integration in the eld of
cultural heritage, is the outcome of over 20 years of
development originally by the ICOM's International
Committee for Documentation (CIDOC) Documen-
tation Standards Working Group and, presently, by
the CIDOC-CRM SIG. Since December, 2006, the
CIDOC-CRM is an of cial ISO standard, a status re-
newed in 2014.

Another example of technology for the archive,

even though the necessary technologies and standardssearch and exploration is the Europeana platform,

are well known for the museum community.

launched in 2008. It consists over 57 million ob-

Facing these challenges and opportunities lies at the jects from more than 3500 institutions in Eurqﬂe

core of the research presented in this paper.

2. Related Work

The development of the web has led Cultural Her-
itage (CH) organisations to provide information on

ﬂ All Europeana datasets can by now be explored

and queried through a SPARQL API. Its data is rep-
resented in the Europeana Data Model (EDM). [1].
It is de ned as an "integration medium for collect-
ing, connecting, enriching the description provided
by Europeana's content providers". In fact, EDM de-
ned a limited set of elements, some reused from

© 0O N O U~ W N P

their objects to many portals or aggregators. But the gther namespaces (RDF and RDFs, OAl ORE, SKOS, 30
fact that each collection management system or cat- pyplin Core, DCAT and Creative Commons and SIOC 31
aloguing database has potentially its own metadata services Ontology Module) and some other introduced 32
format makes information integration costly and time by Europeana. But even this subset is also partly based33
consuming. To make data integration easier and less g other models: for instance, among the 11 classes3
costly, different organisations elaborated guidelines or introduced by Europeana, 6 are noted as equivalent to35
guides for best practices. CIDOC-CRM classes [2]. 36
~ Thus, in 1995 the "Documentation standard” Work-  As a last example, in France, the Ministry of Culture 37
ing Group of the International Council of Museums  ang Communication has initiated the development of a 38
(ICOM) published its International Guidelines for Mu-  Harmonized Model for the production of cultural data. 39
seum Object Informatifhwhich describes the "In-  Ajthough not an exchange model, this model is seman- 40
formation Categories that can be used when devel- tically compatible with the CIDOC-CRM and its ex- 41
oping records about the objects in museum collec- tangjons, the Europeana Data Model (EDM) and the 42
tions". Moreover, standard XML schemas have been | \po schema 3. 43

provided in order to enable institutions to use the Open  Given these efforts to harmonize data produced by 44
Archives Initiatives Protocol for Metadata Harvesting  tural heritage organizations, it is not surprising that 45

(OAI/PMH). For instance the CDWA lite, developed  ihey are resorting to Semantic Web technologies and 46
in the United States by the Getty foundation, muse- 47
umdat, largely built upon the former developed by the — —— — 48
fhttps://emmklped|aorg/W|k|/LIDO 49
“https://proeuropean@u/page/reasons-to-share-your-data-on-
europeana-collections 50
“https://wwweuropeanay 51

Ihttps:/icommuseum/en/ressource/international-guidelines:for-
museum-object-information-the-cidoc-information-categaries/


https://icom.museum/en/ressource/international-guidelines-for-museum-object-information-the-cidoc-information-categories/
https://icom.museum/en/ressource/international-guidelines-for-museum-object-information-the-cidoc-information-categories/
https://en.wikipedia.org/wiki/LIDO
https://pro.europeana.eu/page/reasons-to-share-your-data-on-europeana-collections
https://pro.europeana.eu/page/reasons-to-share-your-data-on-europeana-collections
https://www.europeana.eu
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The SILKNOW Knowledge Graph 3

knowledge graphs. CultureSampds one example,
where the main aim was to publish heterogeneous cul-
tural content on the Semantic Web [4]. It had to deal
speci cally with challenges, such as converting legacy
data into linked data and to make heterogeneous, but
interlinked cultural heritage content interoperable on
a semantic level. For example, the challenge of nd-
ing connections between two persons can be solved by
using the Getty ULAN structured vocabulary of artist
names and biographical information [5], [6].

3. SILKNOW Ontology

In this section we give examples of competency
questions the SILKNOW knowledge graph is able or
supposed to be able to answer. We will also describe
the underlying data model, which consists of the com-
bination of several existing ontologies and our own ex-
tensions, built on with OntoMe. Finally, we will give
an overview of the controlled vocabularies to which we
link the data by replacing string values with URIs (see
section 4.2).

3.1. Competency Questions

In order to better solve what the SILKNOW knowl-

processes, including the solving of complex temporal 1
space questions: e.g., in which museums and collec-2
tions around the world are Spanish textiles located?, 3
which items have been produced in 1815?. Time- 4
localization questions might be: which items were pro- 5
duced in France during the 18th century? Down to 6
those more complex questions like: give me all avail- 7
able information on silver ribbons produced in Italy s
during the Renaissance. 9

However, SILKNOW is not only focused on cultural 10
heritage experts [8], but its tools are meant to be ap- 11
plied by several communities and stakeholders [9]. The 12
de nition of different scenarios and target audiences 13
was established this this goal in mind. 14

Scenario 1: Cultural Heritage. It is one of the essen- 15
tial user groups for SILKNOW. In fact, typical users 16
work in a museum or are frequently related to this 17
eld; otherwise they are simply interested in histori- 18
cal silk products. Typical users might be: collectors, 19
museum curators, museum conservators, museum vis-20
itors, staff from international organizations, museum 21
directors. 22

Scenario 2: The research and educational sectors.23
This platform is a precious resource for educational 24
purposes for people who wish to know about the silk 25
history, taste and fashions that have in uenced the cre- 26
ation of textiles, but mostly for those who need to 27

edge graph should be able to answer, the domain ex- search for technical information, and can bene t from 28
perts established a set of competency questions that  rich thesaurus: undergraduate students, graduate stuzo
ideally, our different target audiences would like to  dents, design students, fashion students, high schoolzo
ask. In order to do so, we followed the DOREMUS  tgachers, design professors, etc. 31
(https://www.doremus.org/) project. The domain ex-  Scenario 3: Creative industries. Silk, as a material, 32
perts wrote around 70 questions that can be grouped has qualities very much appreciated throughout his- 33
in questions related to material and techniques, loca- tory. New technologies, such as 3D printing are nat- 34

tion, time, artists or style, etc. It should be noted that
even though these questions were made by cultural
heritage experts, we took other stakeholders into ac-
count to cover a wide range of social interests related
to the silk heritage as a whole (tangible, intangible and
living heritage) [7] .

Questions related to the needs of museums, re-
searchers, curators, etc. refer to the speci city of silk
heritage description, such as: location, period (time),
typologies, materials, artists, style. Additionally, to the
multiple associations between these basic questions:
time and location, artists and location, type of items,
time, location and material. On the other hand, we can
nd other examples related to the probability of the

urally related to this precious material that continues 35
to be a highly appreciated natural product, especially 36
in the fashion industry. The typical involved users are: 37
silk company CEOs, fashion designers, textile design- 3s
ers, photographers, 3D-printing company CEOs. 39

Scenario 4: Tourism. It is a scenario that increas- 40
ingly involves the various geographical and social re- 41
alities. Silk textiles are essential in the de nition of 42
important social identities (elites, cultural and reli- 43
gion symbols, among others), so the results must an- 44
swer questions about their value as part of human cul- 45
tural heritage. Notably, typical users could be: local 46
guides, museum marketing professionals, regional as-47
sociations, museum visitors. 48

expected results in both simple and advanced search  gcenario 5: Media. We also wanted to involve me- 49

Shttp://iwwwkulttuurisampo

dia, speci cally in the gure of the fashion journalist, 50
as a user who directly draws on the information offered 51
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4 The SILKNOW Knowledge Graph

by SILKNOW to disclose it as part of a publication,
a news piece, blog post, audio-visual media coverage,
etc.

3.2. SILKNOW data model

Small parts of the total ontology for the SIL-
KNOW Knowledge Graph are based on several prop-
erties of schema.org and the W3 time ontology. The
majority of the classes and properties used in SIL-
KNOW come from the current published version of
CIDOC-CRM (6.2) and its extensions, the Scientic
Observation Model (CRMsci) [10] and CRM Digital
(CRMdig)[11]. The complete usage and implementa-
tion of these ontologies and data models can be re-
trieved from GitHub where it is part of the converter
software ®

In order to aggregate numerous data sets collected
from various sources, it is necessary to harmonize
them by designing and implementing a unique and
complete data model. To de ne the SILKNOW data
model we rst analyse the structure of records from
several institutions especially the Victoria and Albert
Museum, the British Museum, the Musée des Tissus in
Lyon, the Garin collection at the Museu de la Seda in
Moncada, the Musée des Arts Décoratifs in Paris, the
Museum Baselland, and the French Joconde Database.
We also used the ICOM guidelines for Museum Ob-
ject, the Europeana data model, the norms and meth-
ods relative to the inventory keeping in French muse-
ums @rrété du 25 mai 200¢ and the French Harmo-
nized Model for the production of cultural data. From
this analysis we elaborated the data dictionary, i.e., a
list of information groups or metadata interesting for
the SILKNOW project. Then we selected in CIDOC-
CRM the classes and properties useful to express these
metadata.

We have chosen the CIDOC-CRM because it has
been elaborated to express the underlying semantics
of documentation on Cultural Heritage [12]. More-
over it is an international standard, recognized as an
ISO norm. It has already been used in several research
projects, included EU-funded projects, such as Ari-
adne which developed an extension of CIDOC-CRM
suitable for archeological documentation [13]. SIL-
KNOW is using version 6.2. It is an event centric data
model, very exible and extensible by nature: while it
consists of a limited set of classes and properties, it is

Bhttps://githubcom/silknow/converter/tree/master/src/main/java/
org/silknow/converter/ontologies

in fact a core ontology allowing the development of 1
more specialised extensions. In other words, it is pos- 2
sible to add new sub-classes and sub-properties to ex-3
press more speci ¢ relationships and properties, with- 4
out modifying the basic structure of the model. The 5
classes and properties selected for the SILKNOW on- 6
tology are publicly accessible and documented via On- 7
toMe, an ontology management system, developed by s
the LARHRA research center [14]. 9
On the one hand, the bottom up approach adopted 1o
by SILKNOW spurred us to use CRMsci as a global 11
schema for integrating metadata about scienti c obser- 12
vations, performed by domain experts on silk-related 13
artefacts: 14

15
Mapping rules 16

Metadata exam-
ples

Sources
17

Musée des Arts|
décoratifs

Laize a décor de
bouquet noué pa
un ruban sur fond

semé de quinteq

feuilles

S4_Observation
08 observed
E22_Man-

Made Object
S4_Observation
P3 has note
E62_String

Victoria and Al-
bert Museum

Furnishing fabric
of brocaded
silk satin, pos-
sibly  designed
by Philippe de
Lasalle, France,
ca. 1790

S4_Observation
08 observed
E22_Man-

Made Object
S4_Observation
P3 has note
E62_String

Chiesa Madre di
Caccamo

1 ordito, di fondo,
organzino di seta,
2 capi, S, colore
celeste

S4_Observation
08 observed
E22_Man-
Made

18
19
20
21
22
23
24
25
26
27
28
29
30
31

Object 32
S4_Observation 33
P3 has note 34
E62_String 35

Table 1

Mapping rules using classes and properties from CRMsci to mod-
elize metadata examples about scienti ¢ observations

36
37
38

39
On the other hand, CRMdig was used to express the 4

relationships between data sets and metadata recordsg;
describing them: 42

43
44
45
46
47
48

After evaluating the pertinence of the ontology by 49
providing mapping rules between metadata examples 50
and the SILKNOW ontology, it was observed that, 51

D1 Digital Object P2 has type E55 Typ
(Data set)

D1 Digital Object P106 is composed ¢
D1 Digital Object P2 has type E55 Typ
(Metadata record)

4%

D
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The SILKNOW Knowledge Graph 5

so far, all elds can be represented by using existing Source Metadata ex-| Mapping rules 1
classes and properties from the ontology. ample 2
Generally, scienti ¢ observations are expressed with | Chiesa | 1 ordito, | T16_Warp L6 has warp 3
free-text elds analysing the structure and the decora- | Madre di| di  fondo, | type T30_Warp Type (or- 4
. . . . . Caccamo organzino di| dito di fondo) T16_Warp
tion of_fabncs, a_nd/or presentlr_lg the hlstorl_cal cqntext seta, 2 capi| P57 has number o 5
of their production or use. This rst mapping aimed S, colore| parts E60_Number (1 6
at storing these metadata “as they are”; but the com- celeste T16_Warp P45 consists| 7
plex semantics included in data about the creative and of ES57_Material (seta) 8
productive process of silk textiles cannot accurately be T15_Thread L3 has 9
. . . . thread type T28_Thread
represented with the basic CRM entities and its ex- Type (organzino di seta) 10
isting extensions. In order to address the complexity T15 Thread P56 bears 11
of textile data integration, it requires elaborating new feature E26_Physical Feg- 12
CRM classes and properties. ture (color) P2 has typs 13
There is yet no CRM extension for dealing with Eig—lﬁf:agcog’éz CE':;t: 14
the production of textile grtefacts, something similar feature E26_Physical 15
to FRBRoo, for the creation, production and expres- Feature (twist) P2 has 16
sion process in literature and the performing arts. A type  E55_Type  (S) 17
CRM extension is currently in development for this T15_Thread P43 has di- 18
purpose, and a complete overview of these new classes mension ES54_Dimension 19
L. . . . E16_Measurement

and properties is publicly available via Ontome [15]. PA0 observed  dimen 20
sion E54_Dimension 21
E54_Dimension P91 has 22
unit  E58_Measurement 23
unit (numero di capi) 24

E54_Dimension P90 has
value EG60_Number (2 25
E54_Dimension P2 has 26
type E55_Type (capi) 27
Table 2 28
A CRM extension to modelize the creation and production process 29
of silk textile 30

31

that sustains their institutions, they are symbols that 32

are de ned as the locally objecti ed sites of mean- 33

ing.” [16]. In other words, the conservation of cultural 34

Fig. 1. CRM extension - RDF graph heritage begins with its registration and identi cation, 35

tasks that are carried out through inventories and cata-3s

logs, which are the traditional tools for the study, anal- 37

3.3. SILKNOW Thesaurus ysis and especially protection of heritage [17]. 38
As said before, in order to describe a cultural asset, 39

A museum can be understood as a huge data baseproper terminology stands out as one fundamental pil- 40
where cultural objects are stored. In order to properly lar [18]. Information professionals, curators, conser- 41
identify these objects, the documentation area emergesvators and general audience will be the end-users of 42
as a speci ¢ and important area in the museum. Docu- these tools. Indeed, controlled vocabularies are essen-43
menting a cultural object means to register and to cat- tials to provide access to museum collections not only 44
alog it. Doing it properly is the precondition to ensure to inside users (registrars, curatorial departments, con-4s
the physical persistence of objects as the registration servators, education department), but also to external4s
of a cultural asset assumes its importance as cultural users who wish to know more about a subject with- 47
heritage that requires conservation and protection. In- out knowing the speci c term of its search [19]. Athe- 48
deed, the basic element for conservation is to clas- saurus is de ned in general, as a controlled vocabu- 49
sify objects, understanding it as symbolic organization lary that has a semantic network of unique concepts 50
of meanings: “cultural artifacts constitute the network [20] that enhances information retrieval, as it is based 51
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6 The SILKNOW Knowledge Graph

in queries based in categorized deductions [21]. It also silk heritage knowledge by building an open-access 1
links the object with the user as it allows to use a lan- thesaurus based on SKOS model. This thesaurus is2
guage that facilitates the research of a cultural asset multilingual and standardizes terminology providing 3
and its related information. Moreover, the vast amount conservators, researchers and other users an important
of metadata associated to it allows not only to docu- tool, that allows systematic and coherent cataloging of 5
ment and describe the object, but also to nd likenesses museum collections, in order to avoid the lack of com- 6
or differences between similar cultural assets, and to mon criteria when dealing with these kinds of records. 7
associate them, allowing users to nd new connections 8
[22] 3.3.1. Development method involving experts 9

Although some institutions and public administra-  Silk heritage experts were involved in order to de- 19
tions are striving to use standard vocabularies, most Velop the SILKNOW thesaurus. These experts in- 13
museums have generated their own methods of classi- cluded art historians, historians, weavers, engineers 1.
cation. The terminology used in the description varies and philologists. Multidisciplinarity was essential in 13
widely according to different cataloging schools, fash- order to select terms, trace their evolution, historical 14
ions and curators in charge of this task. At the same and current use use, and how some terms evolved inis
time, museums around the world develop their own time and space (e.g. local variations). As the SIL- 16
controlled vocabularies, that they see more tting in KNOW thesaurus is symmetrical, all terms needed 17
order to describe their collections [23]. It is the case of to be translated, textile specialists used specialized 18
The Textile Museum Thesaurus from the Textile Mu- sources, which in some cases provided translations in 19
seum in Washington, or the Museon Arlaten. We can other languages (such as the Castany Saladrigas dic20
also mention the Domus system of Spain, hosted by tionary, 1949). In other cases, direct translations were 21
the Documentary Standardization of Museums [24], or needed, a scope note was added when necessary or th&

French databases such as Joconde_and_ Gallica. source language was used as loan. Nevertheless, ev23
Onthe other hand, some standardization efforts have gry translation was made following 1SO directions for 24

been carried out, such as the UNESCO thesaurus or the g thesaurus [27]. 25
Getty Art & Architecture Thesaurus (ATT). Also, we In order to compile the thesaurus, inductive and de- 28

can cite other generic thesauri, applicable to all types 4,,ctive methods were undertaken [28]. Around 80% of 27
of cultural, movable or immovable property: CDWA,  tgrmg originated from inductive work; i.e., they were 22

Object ID, ULAN, TGN, Iconclass, etc. Although they oy, deq in the thesaurus as soon as they were found®

?treduse]ful fortt)htlaw_ow?r]lntst|tut|onts,r:he r;sult IS ? m?" in the literature. Specialized sources were used, suchz(l)
ltude of vocabularies that are not shared, complicating ¢ specialized textile dictionaries, historical sources,

interoperability. : . . glossaries, and other thesauri. The other 20% was de->
However, the cultural heritage domain and the silk ) . 33
ductive due to museum records and previous knowl-

heritage in particular are characterized by large, rich .
. . edge from the researchers. An extensive research was
and heterogeneous datasets [19]. In this sense, the silk o . 3
undertaken, not only taking into account specialized 26

heritage vocabulary can change according to who (ca- ocabularies. but also using historical sources and se
reers: weavers vs historians / disciplines: art histori- Yoc@Pu'aries, bu using histort u 37

ans vs. anthropologists) and where (Europe or North lecting the most representative and accurate ones. 38
America) the term is being used [25]. This has resulted €, terms and concepts were controlied and de- 44
in the use of different terminologies in specialized or- SCribed by adding scope notes, qualiers and syn-
ganizations when describing their collections which ©Onyms. A Preferred Term (PT) was used to refer a 4
makes comparisons among the same type of objects, Unique concept, whenever polysemy arose, qualiers 4,
technigues, designs quite complicated, not only in dif- We€re added. In order to make clearer what those con- 45

ferent languages but also in the same language. cepts meant, scope notes were added following spe- 44
On the other hand, cultural heritage data is being cialized literature. Finally, these de nitions were re- 45
transformed into public Linked Data, especially in Viewed by international experts. 46

large-scale aggregators such as Europeana [23]. Plus, The next logical step was to categorize those terms. 47
the Semantic Web technologies lead to a new approach The SILKNOW thesaurus is based on the Getty AAT 4g
in managing Cultural Heritage data interoperability —structure, as it is one of the most well-known thesauri 49
[26]. Responding to these challenges, the SILKNOW in the cultural heritage eld. Three relationships were so
thesaurus emerges as a thesaurus that aims to improveestablished: 51
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1) Hierarchical: when the relationship between museums contain 379 terms from the Spanish SIL- 1

different names refer to the same concept as they are
synonyms or quasi-synonyms. E.g. bobillabocillo.
Either noun is accepted to designate this type of lace,

terms is broader and narrower. Parents were also KNOW thesaurus. 2

placed according the AAT structure when possible. As 3

the silk heritage terminology is extensive and not easy Spanish thesaurus concepts 4

to classify, compilers had to add new guide terms and CERES 361 72% 5

subfacets in order to make it as accurate as possible. IMATEX 326 65% 6
. . . . i 0,

2) Equivalence: This relationship concerns when Spanish museums 379 16% 7

English thesaurus concepts 8

9

Victoria and Albert Museum 262 82%
Rhode Island School of Design 210 66 %

=
o

. i 0
however bobillo acts as the Preferred Term. :\:;Atf;;"ta” Museum 182205 576:‘//" 1
. . . . . (1]
3) Associative relationships: when different terms _ 12
. . English museums 279 87% 13
are conceptually closely related, but not hierarchically.
French thesaurus concepts 14
E.g. acanaladb otoman. Both terms refer to a type of . _
Musée des Tissus de Lyon 255 89% 15
tabby, however they are not the exact same concept. Musée des Arts Décoratit 201 709 6
. e usee aes Arts becoratits (]
Finally, as the SILKNOW thesaurus was initially
. . Joconde 158 55% 17
thought to standardize museums records, experts tried
French museums 259 90 % 18

to make it as wide as possible in order to expand silk Tabie 3 1
hemage know'_edge' Looms, equipment, 'CO_nOg_raphy’ Coverage of the thesaurus concepts in the museums. Showing resultsyg
colours, botanical elements were added. This will help for thesaurus in each language separately over the museums for that,,
researchers to connect these data not only in museum'slanguage. 9o
collections, but also in other research areas. In liv- 3

ing heritage, for example, it is possible to see how  Fqr each online resource (a dataset from a database
some of these motifs are used in other contexts. By us- gy museum information system) a feature vector rep- 25
ing this thesaurus, researchers, museum professionals,reseming all its phrases was computed using QMiner 26
students and cultural heritage specialists will improve pjatform [30]. The result was a set of n-grams with 27
museum information and international research thanks the maximum size of three words and a corresponding 2s
to a free and easily accessible tool. number of occurrences. From here a subset was gen-o
erated where all the concepts that can be found in the 30
thesaurus were removed from the feature vector. 31

Online resource phrases that are notincluded in SIL- 32
KNOW thesaurus and the frequency of thesaurus con- 33
cepts that are present in speci ¢ online resources were 34
both visualized using word clouds. A Python library 35
: named wordcloud enabled to draw these in different 3s
saurus were each compared to resources in the cor- patterns and colors resembling a ag of the origin 37
responding language. The program for the calcula- cqyniry for each online resource. Word clouds are de- 3s
tion of coverage was written in Python. Pre-processing gigned in a way where more relevant phrases in a rep- s
was done using the Natural Language Toolkit library  yesented resource are drawn in a bigger font than thoseso
(NLTK) [29] which contains the Snowball Stemmer. 5t are less relevant. M
It was used on all the terms and their synonyms from  The following Metropolitan Museum word cloud 42
the thesaurus, as well as all the words from online re- gisplays how frequently each of the thesaurus terms 43

3.3.2. Thesaurus coverage

SILKNOW thesaurus was validated on textual data
of the selected museums in several natural languages.
The frequency of individual thesaurus concepts that
are present in the specic museum was calculated.
Spanish, English and French translations of the the-

sources. _ occur in textual data of the museum. In Fig. 2, we can 44
Table 3 gives the results showing that 76% of the see that the most frequent phrases are silk, spun silk,45
terms from the Spanish thesaurus are present in the hard silk, course silk and bourette silk. 46

Spanish museums, followed by 87% for the English  Metropolitan Museum word cloud displaying mu- 47
thesaurus and 90% for the French thesaurus. In more seum phrases that are not included in SILKNOW the- 48
detail, the two Spanish datasets CERES and IMATEX saurus. In Fig. 3, we can see that most of the phrasesso
contain 361 and 326 terms from the Spanish thesaurus are ordinary words (eg., canvas, border, cotton, design, 50
respectively, 308 of them occur in both museums. Both fragment). 51
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