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Abstract. We briefly describe Wikidata, its importance for GLAM institutions,
iconographic authorities in Mix-n-Match. Then we propose an Icon Knowledge
Graph Model comprising the entities: iconographer, iconographic school, her-
minia, icon, measurements, material, technique, iconographic subject (saint or a
title of the Virgin Mary), location (city, monastery, church, museum), scientific
article, academic journal, issue, links to LOD datasets (e.g. VIAF, Getty AAT,
ISBN, ISSN, academia.edu). Then we introduce the Virtual Encyclopedia of Bul-
garian Icons (BIDL) and describe how we exported it to Wikidata, while coref-
erencing to iconographers, saints, locations; and the extra info we added for such
entities. Finally, we describe a conversion to the Europeana Data Model, includ-
ing details such as links to Wikidata, bilingual descriptions, language tags, pro-
viders. The online version of the paper includes live links; the accompanying
presentation includes more images and queries.

Keywords: Knowledge Graphs, Semantic Integration, GLAM, Wikidata, Open-
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1 Introduction

Eastern Orthodox icons hold such importance for Eastern European art history as paint-
ings and sculptures hold for Western European culture. While there are hundreds of
thousands of Linked Open Data (LOD) records about paintings and sculptures, the sit-
uation about icons is bleak. Thanks to efforts such as Wikidata Project Visual Arts there
are 466k paintings in Wikidata as of July 2020. But there are only 922 icons, the icon
metadata is rather poor, and we are not aware of any other large icon collections.

This paper describes an effort to contribute Bulgarian icon data to world-wide LOD.
We first outline the importance of Wikidata for GLAM institutions, then describe the
Virtual Encyclopedia of Bulgarian Icons (BIDL), and how we converted and exported
it to Wikidata and EDM, while interlinking it to LOD authorities.
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Related Work

L. Pavova proposes a comprehensive ontology for representing icons that covers details
on iconography, production materials and techniques, conservation information, ezc.
(Pavlova, 2013). D. Paneva-Marinova et al, describe the implementation of BIDL,
which follows this information model (Paneva-Marinova et al, 2012 & 2017). L. Car-
boni proposes a semantic representation of icons based on extensions of CIDOC CRM
(Carboni, 2019).

2 BIDL

BIDL (Bulgarian Iconographic Digital Library) is a virtual encyclopedia of Balkan
icons developed by the Institute for Mathematics and Informatics of the Bulgarian
Academy of Sciences (IMI BAS) that presents a rich collection, data model and search
capabilities. It includes bilingual (Bulgarian and English) information about the follow-
ing entities (as of July 2020):

e 307 icons and other iconographic objects (frescos, miniatures, stained glass,
mosaics, iconostases, thrones and royal doors)
30 iconographers: the author of many icons is unknown
8 iconographic schools, several iconographer families
93 saints or other personages
44 iconographic scenes
Numerous structured locations (country, province, town, gallery/museum,
church, monastery, chapel, ezc.).

Search objects View objects

Iconographical scene: The Annunciation (9)

Embossment . & poyal Altar Gates  Royaldoors ©  Royal doors... 8 The Annunciation The Annunciation The Annunciation
= = = =

Fig. 1. BIDL Secarch by Iconographic Scene

BIDL keeps detailed icon information (e.g. see this object): title, curatorial descrip-
tion, conservation state/notes, dimensions, locations: source (creation/provenance) vs
current, period (with approximate expressions), author, iconographic school, technique
and material (both nomenclature and a detailed description), personages and scenes. It
provides excellent search functionality:

e View objects: by title, author, school, technique, base material
e View authors, schools, scenes, canonical characters, characters, provinces,
towns
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e Search objects: by title, author, school, period, location, source; standard and
advanced

e Search & Group

e Search by map

e Virtual Collections.

One shortcoming is that BIDL doesn't have open licenses for the images it displays.
This is unfortunate because Wikidata images use Wikimedia Commons for centralized
management. and only open license images can be added.

Images are very important in most visual applications. The project Structured Data
on Commons makes it easy for GLAM to describe images, using a Wikidata approach
and linking to Wikidata for creator, location, depicted elements, etc. Commons also
supports DeepZoom (incl. GigaPixel), eg see Montserrat Casas de Nieto, in Evening
Dress.

3 Wikidata and GLAM

Wikidata is one of the most important LOD datasets for GLAM (Alexiev, 2018) as it
includes encyclopedic data that can be used as references. It is also a Knowledge Graph
platform for integrating and leveraging GLAM data. The Wikidata Strategy 2019 in-
cludes 3 parts, of which "Wikidata as a platform" is strongly GLAM-oriented. The
WikiMedia foundation has strong GLAM Wiki outreach activities including:

e Case studies on sharing Digital Collections including Documenting 3D
objects, Documenting living traditions, Digitization workflows, Enriching
digitized content, Sharing and integrating digitized content

e Advice on Sharing Knowledge: Editathons, Workshops, Backstage Events,
GLAM professionals contributing, Embedded Wikimedians, Online editing
campaigns, Wikidata and institutional metadata, Embedding Wikimedia
Content, GLAM + Education

e Numerous realized GLAM projects, including Bulgarian State Archives case

e Wikipedian in Residence programs with institutions like British Library,
Wales National Library, Europeana, etc.

The Wikidata WikiProject Visual arts (formerly Sum of All Paintings) has done sig-
nificant work to collect artworks and defined rich metadata for various object typess
(Item structure). For example, see the painting Batsheba in Reasonator and notice the
field "depicts Iconclass notation: 71H712". This leads to a detailed classification using
Iconclass (in this case a typical Biblical situation):

e 71H71 David, from the roof (or balcony) of his palace, sees Bathsheba bathing

e 71H712 Bathsheba attended by servant(s)

e Keywords: Bathsheba - David - Old Testament - Samuel-2 11-12 - balcony -
bathing - bible - love at first sight - maidservant - palace - roof - spying.
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Wikidata Iconographic Resources

As of Feb 2020 there were Only 623 icons on Wikidata (tweet). 268 (43%) had image,
355 (47%) didn't (query). 33% had no author, 46% had "anonymous", 20% had
"noname" Masters. Various authors needed merging (query), e.g. Nikolaos Tsafouris
and Nikolaos Zafouris should be merged on Commons. Nevertheless, we could al-
ready see the possibility if rich description and interesting queries. E.g. see wikidata
class Icon and its properties on SQID, Icons with Images on Wikidata (query).
One key activity for semantic data integration is coreferencing (matching/reconcili-
ation) of entities:
e  Match data instances across multiple datasets that refer to the same real-world
entity
e Fuzzy name matching (various algorithms), extra features, use machine
learning for tuning weights
e Reconciliation: matching tabular data ("strings") to a KG ("things")
Wikidata Mix-n-Match is a global authority control database that helps with such
tasks. As of July 2020 it had:
e 5181 external-id props that link to authority control databases (query)
e 1627 with Mix-n-Match catalog (query)
e 3554 without Mix-n-Match catalog (but easy to import/web-scrape)

avoHIM
AracucTHan Xunauaapcrar ukoHa Ba.. Awren Inamie Brace: Apanetckan nrowa Boxweit Matepn Apxawren Muxann (Rpocnagcra Bec
Ed commons:Our Lady of Hilandar.jpg Ed commons:Unknow - The Angel with Ed commons:Arapetskaya icona.jpg Ed commons:Saint Michael (Yar. =[]

aHOHUM aHoHIM

Bnarocnosen+o souncTeo Hebeckora Lapsa Boronioberan nkona Bom Boromare
&l commons:Blessed Be the Host of the King of Heaven. .. - Google Art Project jpg &l commons:Bogolubskaya. £l comme

Fig. 2. Icons with Images on Wikidata (query)

Icon-related Mix-n-Match catalogs:

48


https://twitter.com/valexiev1/status/1224274473186201608
https://w.wiki/GYn
https://w.wiki/GYi
https://commons.wikimedia.org/wiki/Commons:Administrators%27_noticeboard/User_problems#merge_Nikolaos_Tsafouris_and_Nikolaos_Zafouris
https://commons.wikimedia.org/wiki/Commons:Administrators%27_noticeboard/User_problems#merge_Nikolaos_Tsafouris_and_Nikolaos_Zafouris
https://tools.wmflabs.org/sqid/#/view?id=Q132137
https://w.wiki/GYo
https://mix-n-match.toolforge.org/
https://w.wiki/Vra
https://w.wiki/Vre
https://w.wiki/GYo

e Iconclass, a multilingual classification system for cultural content (39.5k, 3.7k
matched) and Getty Iconography Authority by Getty Research Institute (1.2k,
915 matched)

e Iconografia Hispana by Biblioteca Digital Hispanica, Brasiliana Iconografica
ID, Trinidad and Tobago Icons.

Getty Iconography Authority

identifier from the Getty Iconography Authority

1.2 3 4 5 19

# Shiva (Hindu deity) one of the main deities of Hinduism, whom Shaivites worship as the supreme god. Auto-matched via auxiliary data
Shiva is represented in a variety of forms: in a pacific mood with his consort Parvati
and son Skanda, as the cosmic dancer (Nataraja), as a naked ascetic, as a mendicant

begg
Shiva [@11378] Could not load description for 11378 Remove
# First Battle of Bull  First of two battles fought a few miles north of the crucial railroad junction of By Marsupium
Run (American Civil  wanassas, virginia. The First Battle of Bull Run (called First Manassas by the South)
War, 1861) was fought on July 21, 1861, at a very early stage of the war. Both armies were ill-pre
First Battle of Bull Run  Battle in United States of America, part of American Civil War in point in time and Remave
[@221489] point in time

Fig. 3. Mix-n-Match Catalog for Getty Iconography Authority

OpenRefine Reconciliation

OpenRefine is a popular tool for cleaning and transforming data. It has a Reconciliation
function that allows you to "map strings to things", i.e. match labels to objects in a
structured database. Reconciliation can target important databases such as Wikidata and
Virtual International Authority File (VIAF).
e OpenRefine has a powerful Wikidata extension to export to Wikidata.
e Itis also integrated in Ontotext GraphDB Workbench as OntoRefine, so you
can convert data to semantic form (RDF).

4 Icon Knowledge Graph
We defined a simple Knowledge Graph (KG) model for representing icon-related data

on Wikidata: see icon-KG on Github, which includes RDF Turtle and full-size diagram
generated with rdfpuml (Alexiev, 2016).
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Fig. 4. Icon Knowledge Graph Model

It comprises the following entities (illustrated below): iconographer, iconographic
school, herminia, icon, measurements, material, technique, iconographic subject (saint
or a title of the Virgin Mary), location (city, monastery, church, museum), scientific
article, academic journal, issue, links to LOD datasets (e.g. VIAF, Getty AAT, ISBN,
ISSN, academia.edu).

Icon Concepts

Icons involve many specific concepts for techniques, materials, subjects, and iconogra-
phy (religious subjects). Herminias were "how to guides" for iconographers painters
and define some of these specific concepts. As we add icons, we need to deepen Getty
AAT and Wikidata with Bulgarian/Balkan-specific icon and ethnographic concepts.

E.g. regarding "madgtn" (Bulgarian ceremonial female belt buckle), Getty AAT has
only belt buckle. Wikidata has more detail and is easier to add to than Getty: it already
had pafti, and we linked it into the class hierarchy (added "subclass of: belt buckle"),
added Commons image Belogradchik-hitorical-museum-19century-belt-buckle-14.
ipg, added Structured metadata to image: "depicts: pafta; location: Belogradchik His-
tory Museum".

Iconographers, Families and Iconographic Schools (Movements)

Iconographers were the Old Masters of Eastern Europe, but unfortunately their lives
are not well-known and their works not comprehensively described. We'll give the ex-
ample of Dicho Zograf, a prolific iconographer: he's worked in tens of places, his icons
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are in hundreds of churches, and he made 2-10 thousand works. He also left 2 hand-
written herminias, so he was a real authority in icon creation. His family tree is known
(which is unusual) and is shown in bgwiki. His work and legacy spanned 3 Balkan
countries and each claims him for its own:

e Bulgaria: /luuo 3orpad on bgwiki: "bbirapcku wukoHommucen, BuUIEH
npezcTaBuTen Ha JleObpckara XyA0)KeCTBEHa IIKoa".

e Macedonia: /luuo 3orpad on mkwiki; "T'ogumino paboTen no okoiy negeceT
rosiemH fiena. Bo HammTe kpaumira ro 1oHes 6apokoT Koj noaran npeky Csera
l'opa u ComyH, npeky MakeJOHCKHTE MHjauyku 3orpadu u pe3bapu Kou ro
yueJie 3aHaeToT Bo MaHacTuport “3orpad” Ha Aroc".

e Serbia: [lumurap Kpcresuh on srwiki. "buo je ukoHomucall u mpeacTaBHUK
nebapcke yMETHHYKE IIKoie".

Despite his immense importance, we have little information about Dicho Zograf's
icons. The bgwiki article shows maybe 30 of his icons, Commons has 56 of his icons/
paintings with CC Zero license. This is less than 2% of his total works, but it's still
significant: if we guesstimate 100 iconographers on WD and assume the average
is twice less, that makes 2800 icons with cleared license across Commons.

However, the info about an icon on Commons is poor: author, date; title and place
are embedded in the filename and cannot be extracted easily. The Structured Info (see
second tab, e.g. Depicted) is empty. None if these icons have a Wikidata record. (See
next section for the data we'd like to capture).

Dicho Zograf's Wikidata item and Commons Creator page are also poor: Birth/death
date/place, a number of identifiers to external authority databases, and links to Wikipe-
dia pages, that was all. We enriched the Wikidata item with info from bgwiki by adding
the items marked "!":

e Movement: Debar art school! (listed as "Macedonian carving", a subclass of
carving; we added class "painting movement")

e  Father: zograf Kraste Dichov Perkov!

e Student of: zograf Kraste Dichov Perkov!, then zograf Mihail Anagnost! of
Samarina! and his son Dimitar! (Mihailov)

A curious case from BIDL is the name "I'". Cteprio ot HeBpoxom" (G. Stergyuv of
Nevrokop). Some research leads to the bgwiki page Cepru ['eoprues: "monmucana Pyka
CreprioBa ['eoprioss* ... C. m. A. W pyka Cteprioa B 1bto 1881". So "Stergyu" is an
old transcription of the name "Sergi" and the inscription means "the hand of Sergi" but
the researcher was misled that Sterguyv is a surname. We added to the respective Wik-
idata item all these aliases, occupation, and info from BIDL: work period start/end,
movement "Bansko art school".

It would be great if we can train some icon researchers to add such in-depth infor-
mation. Due to time limitations, we reconciled against Wikidata and entered basic info
about 33 iconographers, such as movement, birth/death year/place and references.
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Fig. 5. Reconciling Iconographers and Adding Data with OpenRefine

We described in detail the first work of Dicho Zograf: Virgin Mary Pantonhara, 1844:

physical description: creator Dicho Zograf, inception 1844, tempera. wood
board, 57 x 41 x4 cm

commissioned by (location of creation): Church of St. John at Kaneo (Ohrid)
collection (and current location): Icon Gallery (Ohrid)

depicts Virgin Mary and Pantonhara (a name of Virgin Mary) as main
character, and 7 saints at her feet (in order from left to right): St. George,
Demetrius of Thessaloniki, etc.

described in The icon of the Mother of God Pantonhara in the Icon Gallery, an
article by Milco Georgievski.

Herminias, Institutes, Articles, Journals, Researchers

Created Slavic-Byzantium Research Center "Prof. Ivan Duichev"! with basic
metadata including location and website

Created Herminia of Dicho Zograf! with basic metadata; in the Duichev
collection, inventory number "Cod. D. Slavo 412"

Described article The icon of the Mother of God Pantonhara in the Icon
Gallery by Milco Georgievski

Published on 26 October 2014 in journal issue Ikonimaalari 2/2014 (ISBN
978-952-301-024-6)

Which is part of the Finnish journal on icons Ikonimaalari (ISSN 1455-7975)
The article has English edition: academia.edu paper 9843052
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Proposed the creation of Wikidata property academia.edu work id so we can
link to academia.edu, which is the only source for that rare article.

Ideally, we should create items for icon researchers or better yet incentivize
them to register at ORCID, which is then easy to import to Wikidata. (At
present "Milco Georgievski" is only an author name string of the article, but
not a person record.).

Iconographic Subjects

We did significant work to coreference and describe iconographic subjects, including
83 saints and 10 titles of Mary (we did not describe iconographic scenes).
Titles of Mary are 282 designations of the mother of Jesus Christ. We added Bulgar-
ian names and references to those 10, including interesting cases such as:
Pantonhara (joy to all, pamocT 3a Bcnukm)
Source of Life (KMBOTBOpPEH M3TOYHHK)
Platitera (More Spacious than Heavens, Illupmas neGec, [lo-mmpoka ot
HeOecara): how could otherwise a woman bear a God
Virgin Mary Sliced (Cg. boropoauna 3aknana), after a legend about an icon
sliced by a monk who lost his mind
We added some Saints, e.g. the assumed mother and father of St. George: Polychro-
nia (Polifrona) and Gerontius, with references.

Added the Membership of the Seven Slavic Saints (CB. CenMOYnCIICHUIIHN).
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Choo: atch Che match Choose new match
Q345 Virgin Mary a34s The Virgin Cataphyge (Refuge) and St. John the Evangelist Q84545297
Ghos match Gha match
Katatygio Q84544887 Virgin Mary Q345 The Virgin Cataphyge (Refuge) and St. John the Evangelist Q84545297
Choa: atcd Cho: match Chex match
John the Baptist Q40662 John the Baptist Q40662 St. John the Baptist Q86592254
p ? Q40882 o nassz a)phs( Q86592264
v Q345 a34s Q88592271
C! ew match
J Q302 018076584 th Aposties (Unknown) (Arbanasi) (Velika Turnovo) (Bulgaria) (English) Q87067320
= atch
Wi a34s 345 Apostles (Unknown) (Arbanasi) (Veliko Turnovo) (Bulgaria) (English Q87087320
G = tch
John the Baptist Q40882 Q40862 Deisis with Apostles (Unknown] (Arbanasi) (Velko Turnovo) (Bulgaria) (English) Q87067320
Chog: atcd Chex match
Q107013 St Athanasius 086582276
Chex match
John the Baptis 040862 040662 5t. John the Baptist 086582278
Choo: atct Chx new match
Saint Nicholas Q442689 02259532 St Nicholas Q86592283
Ghoo match ch Ghoose new matoh
Elisha 0206238 042857 The prophet Elisha 086582285
= I tch
J Q302 Q18076584 Q86592286
c 0342467 018076584 086552285
vi Q345 Q345 Q86592286
’ 0132413 Virgin Mary s 086582285

odegetria

Fig. 6. Reconciling Personages with OpenRefine
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https://www.wikidata.org/wiki/Wikidata:Property_proposal/academia.edu_work_id
http://orcid.org/
https://tools.wmflabs.org/reasonator/?&q=1509831
https://tools.wmflabs.org/reasonator/?q=Q84306742&lang=en
https://www.wikidata.org/wiki/Q84988856
https://www.wikidata.org/wiki/Q84986979
https://www.wikidata.org/wiki/Q84987509
https://www.wikidata.org/wiki/Q48438
https://www.wikidata.org/wiki/Q85621971
https://www.wikidata.org/wiki/Q85621971
https://www.wikidata.org/wiki/Q85622497

Locations

We reconciled over 300 hierarchical locations that appear in BIDL: country, province,
town, museum/gallery, church, monastery, paraclete, etc. These are used for location
of creation (commissioned by) and current location (collection). More work is needed
to create some missing minor churches and paracletes. E.g. below you see that we've
matched Rila Monastery, but not the paracletes "St. Nikola" and "St. Simeon and Sava"
within.

w  obnact | rpaa v THni « mAcTo1 w | THN2 - | MACTOZ ¥ TN} ¥ MACTO3
— — ——

Blagoevgrad ManacTup  Rila Monastery Mapaknwe  Ce. Hukona

Province Choase new match

Choase new match

Blagoevgrad MaHacTip  Rila Monastery Napaknuc  Cs. CMMeoH

Province Choose new match n ca. Caga

Choase new match

Blagoevgrad Diocese of Nevrokop

Province Choase new match

Choase

Blagoevgra My3eit Rila Monastery MaHacTup  Rila Monastery

Province Choose new match Choose new match

Choase new match

Blagoevgrad Ubprza Assumption of Mary Church, Pchelino ManacTip  Rila Monastery

Province Choase naw match Choasa new match

Chease new match

Blagoevgrad Lspraa POXECTE0 BOrOPOAMUHO (PHNCKH MaHACTUD) MaHacTup  Rila Monastery

Province Choose new match Choose new match

Choose

Blagoevgrad usprEad LibpKBa-KoCTHILE NpK rpeduweTe Ha Punckwn ManacTip  Rila Monastery

Province Choose newmatch | MAHACTHP Cheoss new match
ztch Create new item

Choase

Search for maich

Blagoevgrad Bansko

Province Choose new match

Chaase new match

Blagoevgrad Bansko Myzeit Bansko Art School Icon Gallery
Province Choose new match Choose new match

Choase new maich

Fig. 7. Reconciling Locations with OpenRefine

Once locations are reconciled, you get rich data, such as administrative location, geo-
coordinates, picture, etc.
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Church of St. John at Kaneo (Qis4664)

CaeTw Voak Kaneo | MoaH Kaweo | Sankt Johannes kyrka | Sankt Johannes vid Kaneos kyrka | CBETH JosaH Kawe

Macedonian Orthodox church building in Ohrid, North Macedonia

Location properties v

instance Eastern Orthodox church

of External sources v
Freebase m/02r380y
Maps v
benapycy Craova < o~ @t , 5
1 ! | + f i Ceoni Y T External identifiers v
utschland 4 A
= ) = TP Cepepn
R i i Crna Gorad Cogim e BuAra L Knugso  Maxegom
Homania £ Upha ropa Tirané S
N\ ; e Cxonje @ Aeacronircal Wikimedia projects v
Italla ' "~ ! ' Shqipéria ‘”‘ peeuon
o Shaiper®s qip & Current language Wikipedias
Tarkiye \ < Lshoje \ P - e
EAAdBa Orooahovirn ot 4 en Church of St. John at Kaneo
VA e g Jogadac Ebeoon Big Wikipedias
)y Coramode | B az Migadds ann kilsasi (Kansa)
¢ EANGSG \ es Iglesia de San Juan Kaneo
s S il raa fr E aint-Jsan de Kaneo
pl Cerklow 6w, Jana Teologa w Kaneo
Other Wikidata items within 15km | Gechack | Taginfo | Overpass | 41.11108611 / 20.78865833 - Lieproas CesToro MoakHa Kaneo
(Cxpup)
s Sankt Johannes kyrka | Kaneo
firren ~ tr Aziz Yuhanna Kilises! (Kaneo)
zh HEFRIERE
Name Description Wikimedia Commons
commens Category:St. John Kaneo Churoh
Europe continent on Earth, mainly on the northeastern quadrant, i.e. north-western Eurasia Other Wikipedias
North Macedonia republic in Southeast Europe be Liapksa Ceaara Iaaa Karsa
(Oxpeig)
Southwestemn Statistical Region geographic region bg Caemn foan Borocnos Kaneo
h vt Jovan Kan:
Ohrid Municipality local administrative unit (opéting) in North Macedonia > SRS
heb Sw. Jovan Kanso
Ohrid city in North Macedonia - unenp 3nyhuwliuGu

Fig. 8. Church of St. John at Kaneo in Reasonator

5 BIDL Mapping

BIDL exports data to custom XML. We deduced a schema that has about 60 elements
(shown in Bulgarian):

<object id="(\d+)">
<characteristics>
NoeHTudrkaums
3arysaBue:bg:en
Tun Ha ukoHOTpadckmsa oOekT
(IkoHa | Mozamka)
opyr:bg:en
[InacTuueH OOEKT
opyr:bg:en
ABTOpP:bg:en
Buorpadmsa Ha aBTOopa:bg:en
VxoHoTpadckmu pon:bg:en
VIKOHONMCHa WIKOoJa:bg:en
Ilepuon
OoT
(T'oouHa | Bek)
(Hauaso | cpena|kpal | nbpBa I[IOJOBMHA | BTOPA
IIOJIOBMHA)
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o
(T'oouHa | Bek)
(Mece1 | Ien)
(HauaJo | cpena | KpaM | nbppBa [IOJIOBMHA | BTOPA
I[IOJIOBMHA)
Pasmepn \ (cMm\)
BMCOUMHA
mMprHa
nebenmHa
MecToHaxXoOXIeHue
IbpxaBa:bg:en
ObnacT:bg:en
(I'panm|Ceno) :bg:en
(Tanepusa |[Mysel|JacTHa KOJEekKUMSa) :bg:en
YacTHa KOJIeKUMuda
Ipyro MecToOHaxoOXIeHMe:bg:en
MacTo Ha CcB3mDaBaHe
IbpxaBa:bg:en
ObrnacT:bg:en
(T'pazn|Cemno) :bg:en
(Marnactup | Ibpxea | llapakauc) :bg:en
OIepxBa
IpyT0o MACTO Ha cCcb3IaBaHe:bg:en
Benexxy kbBM UIeHTHOMKALMATa Ha obekTa:bg:en
OnucaHue
I[lepcoHaxmn
( ViMe Ha mnepcoHax:bg:en
( KaHOHMUEH THUII Ha NepcoHax:bg:en\n)?)*
VxoHOTpadCKM CLEeHU
xoHoTrpadcka cueHa:bg:en
[IpucwCTBAal, NepPCOHaX B cleHa (:bg:en)+
OnucaHue Ha obekTa:bg(:en)?
TexHOJIOTHUA
VxoHOoTpadcka TexHUKa:bg:en
OnmucaHMe Ha TexHuKaTa:bg:en
OcHoBa:bg:en
OnmucaHMe Ha OCHOBaTa:bg(:en)?
CbCcTOSHME, pPeCcTaBpalMOHHM HaMECU U

xkoMeHTapu ( (:bg) ?:en) ?
dansiose
<files>
<file Q@id="(\d+)" Coriginal name @savedas>
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Once we had the schema, we imported the data to OpenRefine and implemented a
mapping to the Icon KG model described above using the OpenRefine Wikidata ex-
porter.

307 rows | Schema | Issues EIFE)  Preview Extensions: | Wikidata v
The Wikidata schema below specifies how your tabular data will be transformed into Wikidata edits. You can drag and drop the col
Save schema Discard changes
_-id url_bg wurl_en _-_Aetop_lang:bg_0_0_val _ABTop_lang:el _val Author_en_|D author_en _-_3arnaeve_lang:bg_0_0_val _-_3armasne_lang:en_0_0_v
_ - _MecroHaxoxgenne_[bpxaea_langen_0_0_val| location_now_|D| _ - _lMepcoHaxw_Wme Ha nepconax_lang:bg 0_0 val _ - Mepcoxaxu_lIMe HAa nepcoHax_langen_
_ - _[Mepconaxn_KaHoHWYeH TN Ha nepcoHax_langen_0_0 val| _-_ OcHoea_lang:bg_0_0 _val _-_OcHoea_lang:en_0_0_val |_-_Vkosorpadcoka TexHuka_lang:bg 0 0 v
_- _MecroHaxowgenue_08nact_lang:bg_0_0_val _- _Mectonaxexgenne_Ofnact_lang:en_0_0_val _- _MkoHonucHa wrona_lang:bg_0_0_val _- _MkoHonwcHa weona_l:
icon @ i remove
Terms

Label en new_title 1 [ override if present I remove
Label bg _-_3amasue_lang:bg_0_0_val 7 [Joverride if present i remove
b WKkoHOrpadicke NpoKzeeaeHye Ha uak| [ override if present i remove
IC iconographic work of art [ override if present @ remove

.

=

+ add term
Statements
_MAcTo Ha cbapaeane_Mapaknuc_langen... @ W remove

+ add qualifier

» Oreferences
+ add reference
+ add value

remove

_ - _MecroHaxoxaeHne_lpag_langen_ . o

location

+ add qualifier
» 0 references
+ add reference

_ - _MecroHaxoxaenwe_Ceno_langen_ . i i remove

Fig. 9. Mapping BIDL Icons to Wikidata with OpenRefine

As described above, we mapped the following BIDL Authorities:

+ Object Type s GLAMSs and Churches
Tun Ha wkonorpadckua obexT MecToHaxoxaeHue
{WkoHa|Mosaiika) IMupkasa>06nacT(lpaa|Cenc) # just to relate the GLAM
apyr:bg:en (Fanepua|My=seit|H4acTHa konexuus):bg:en
MnacTu4eH ofexkt # this node is sort of parasitic MacTo Ha Cb3aasaHe
Apyr:bgien Jmpkasa>06nacT(Tpag|Cenc) # just to relate the church

(ManacTup | Usprea |Mapaknuc) :bg:en

+ Technique At
= Authors

WMkoHorpadcka Texwuka:bgien
Onucasme Ha TexHuxaTa:bg:en AsTop:bg:ien
Eworpadua Ha asTopa:bgien
WroHorpadckw poa:bg:en # he belongs to it
* Medium WkoHonucHa wkona:bgien # he is related but not part of it

OcHoga:bg:en * Saints
OnucaHue Ha ocHoeaTa:bg(:en)?

MepcoHaxu
+ Geography ({ Mme na nepconax:bg:en
{ KaHoHWUYEH THN Ha nmepcoHaxibgienin)?)®
WioHorpadckm cueHn
(MecTonaxowasHue|MAcTo Ha cbspasaHe) MpucbcTBay nepcoHsx B cueHal:bgien)+

Aupxasa:bg:en
0ObnacTibg:ien
(Fpaa|Ceno):bg:en
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6 Sample Wikidata Queries

Here we show some queries we developed to show the value of integrated data.

Bor Otey

John the Ev

.. Patriar

Wnua .

Feopru Mo .
p

3
WMocud 0B

. CBELEHUEK

Fig. 10. Depicted Subjects by Popularity (Query)

We know the location and coordinates for 169 of the 307 icons.
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https://w.wiki/Goj

4

ApBanacu
Paint(25.666666666 43.1) ®
e % . "BapHa
@ - [
o
Cogpus Brarapus
]

“Nnosave

o
Kirklareli

o g

9

4 Mm S b

Fig. 11. Count by Location of Creation (Query)

{

7 EDM Mapping

We implemented a Detailed and precise mapping to EDM for submission to Europeana,
as a Python script that uses rdflib and ElementTree, and takes as input the BIDL XML
plus Wikidata references from a CSV file. It and includes:

e  Proper structuring into CHO, Aggregation, WebResource

e Bilingual data with language tags

e Links to Wikidata for all coreferenced items

e Type, Title, Creator, Size, Date, Locations, Description, Subject, Medium, Part

Of (collection), Language, Webpage, Image, License, Agent (iconographer)

e 3 levels of Providers (IMI, CLADA and Bulgariana)

Below is the EDM semantic description of Transfiguration of Jesus Christ by Toma
Vishanov-Molera, presented as Turtle.
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https://w.wiki/Tcm
http://bidl.cc.bas.bg/viewobject.php?id=264&lang=en
http://bidl.cc.bas.bg/viewobject.php?id=264&lang=en

<http://bidl.cc.bas.bg/viewobject.php?id=264&1lang=bg> a edm:ProvidedCHO;
owl:samels wd:Q87183221;
edm:hasType wd:Q132137;
edm:type "IMAGE";
dc:identifier "264";
dc:title "[pectpaxeHue locnogHe"@bg, "The Transfiguration of Jesus Christ"@en;
dc:type "Wkona"g@bg, wd:(Q132137;
dc:creator
"Toma Buwanoe-Monepa"@bg, "Toma Vishanow-Molera"@en, wd:Q12296667 ,
"BbaHcka wkononucHa wkona"@bg, "Bansko Iconographic School"@en, wd: (12272944,
dct:created "OT kpai Ha 18 Bex [Jo Ha4ano Ha 19 Bek"@bg;
dct:extent "30.5 x 22.5 x 2.3 cm";
edm: currentlocation
"Ycnenue boropoaw<Ho, boBoweeo, bnaroeerpanm, benrapus“@bg,
"The Assumption of the Wirgin, Boboshewo, Blagoevgrad, Bulgaria“@en,
wd:Q12297283;
dct:provenance
"¥Ycnenwue boropogwyno, bofBoweeo, bnaroeerpan, bebnrapua™@bg,
"The Assumption of the Wirgin, Boboshewo, Blagoevgrad, Bulgaria“@en,
wd:Q12297283;
dct:spatial
"Ycnenue boropoawyHo, boBoweeo, bnaroeerpan, bBenrapua”@bg,
"The Assumption of the Wirgin, Boboshewo, Blagoevgrad, Bulgaria“@en,
wd:Q12297283;
dc:description
"""B ropHaTa NoNOBMHa Ha KOMNO3WUMATA ca u30Dpa3eHW : B UeHTbpa XpUCTOC B UAN PbCT
. CTapozaBeTHWTe npopoun Moliceit m WnuAa, cegwanu.

. BAABO CB. an. flkoB, KNekHan W ONpAn pbue B 2emATa; cB. an. letwp.."""@bg,
"""Pictured in the upper half of the composition are: ..."""@en;
dc:subject

"Anocton"@bg, "Apostle"@en, wd:(43412,
"Wucyc Xpuctoc'@bg, "Jlesus Christ"@en, wd:(302,
"MNpecbpaxenune locnogue"@bg, "The Transfiguration of Jesus Christ"@en,
"Mpopok"@bg, "Prophet”@en, wd:Q42857,
"Ce. Wnua"@bg, "St. Elijah"@en, wd:Q133567,
"Cs. Woan Borocnoe"@bg, "St. John the Evangelist"@en, wd:(328804,
"Ce. Mowuceii"@bg, "St. Moses"@en, wd:Q9877,
"Ce. MNeTep"@bg, "St. Peter"@en, wd:Q33923,
"Ce. fAkoe"@bg, "St. James"@en, wd:(Q43999;
dct:medium
"""Macnena/[lbpeo. [punoxena e macneHa xueonuc..."""@bg,
"""0il/Wood. 0il painting, laid thinly on the ground coat..."""@en,
wd: (56676227, wd:Q287;
dct:isPartOf
"Virtual encyclopaedia of Bulgarian iconography"@en,
"BupTyanHa eHuwknoneaua Ha bbnrapckaTa wkoHorpadua"gbg,
<http://bidl.cc.bas.bg/index.php?lang=bg>;
edm:rights <https://creativecommons.org/publicdomain/mark/1.@/>;
dc:language "bg", "en".

Fig. 12. EDM Mapping 1: ProvidledCHO
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<http://bidl.cc.bas.bg/viewobject.php?id=264&lang=bgH#aggr> a ore:Aggregation;

edm:aggregatedCHO <http://bidl.cc.bas.bg/viewcbject.php?id=264&lang=bg>;

edm:isShownAt <http://bidl.cc.bas.bg/viewobject.php?id=264&lang=bg>,
<http://bidl.cc.bas.bg/viewobject.php?id=264&lang=en>;

edm:isShownBy <http://bidl.cc.bas.bg/view/300-view.jpg>;

edm:dataProvider "WHCTMTYT no maTemaTuka W uHpopmaTuka, BAH";

edm:intermediateProvider "CLADA BG";

edm:provider "Bulgariana™.

<http://bidl.cc.bas.bg/view/380@-view.jpg> a edm:WebResource;
edm:rights <http://rightsstatements.org/vocab/InC/1.8/>.

wd:(12296667 a edm:Agent;
skos:preflabel "Toma Buwanoe-Monepa“@bg, "Toma Vishanov-Molera“@en;
dct:isPartOf
"Monepoe”@bg, "Molerov'@en,
"BbaHcka MKoHoMMcHa wkona'@bg, "Bansko Iconographic School“@en, wd:(12272944,
skos:note
"""Toma Buwanoe-Monepa - pogen okono 1758r., MKoOHOMMCEL W CTEHOMMCEL,
OCHOBOMONOXHUK Ha BaHckaTa xygoxecTeEeHa wkona. MzpacTea B cemeilicTeoTo Ha..."""(bg,
"""Toma Vishanov-Molera, born around 1758, painter of icons and murals,
founder of the Bansko school of art. He grew up in the family of..."""@en.

Fig. 13. EDM Mapping 2: Aggregation, WebResource, Agent

8 Conclusion

We described the process of contributing Bulgarian icons to LOD, including Wikidata
and Europeana. We hinted at the opportunities that inclusion in the world-wide LOD
offers GLAM institutions and demonstrated some queries. We described the im-
portance of adding Bulgaria-specific concepts and authorities (iconographers, places,
churches, saints).

Future Work

We will continue to motivate GLAMs to release their images with open license. Other
ideas for overcoming this shortcoming:

e  There are many images of Balkan icons already in Commons (we estimate 2.8k).
We could describe those icons in detail, so they can be used in queries and
applications.

e We are adding links to external images as "URL: of Image". While Wikidata
requires a Commons image for image displays like Fig.2, we can make similar
displays with our own query frameworks.

We will try to motivate icon researchers to enter data about their publications, which
should be used as sourcing statements for justifying important icon facts (e.g. creator,
inception date, etc).

Rich icon descriptions offer a great opportunity for semantic text enrichment, i.e.
using NLP to match the highlighted texts in the examples below to Wikidata entities,
or even extracting events. CLaDA uses the INCEPTION semantic annotation software
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e Donated about 1395 to the Poganovo monastery by Empress Elena Paleologus,
daughter of the monastery's sponsor Despot Deyan and granddaughter of Tsar
Ivan Alexander.

e Dimiter T. Molerov, born in 1780 in Bansko, son of Toma Vishanov the Moler.
One of the best-known painters, a representative of the Bansko school of art, a
disciple of his father, influenced by the art of Athos. Author of the murals of the
naos in the St Archangels' paraclete in the Rila monastery, the murals in
the Church of the Assumption of the Virgin in the Pchelino dependance (MeTox)

The Cyrillo-Methodian Research Center of BAS, a member of CLaDA BG, is work-

ing on field expeditions to describe icons depicting the Seven Slavic Saints (including
the saint brothers) and taking open license photos. Currently the description is not struc-
tured (using Word) but we hope to help them use BIDL or enter in Wikidata directly.
In this way the collection of Bulgarian icons can grow significantly.
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