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Motivation

Controlled vocabularies enable
overcoming the semantic
heterogeneity commonly
encountered in artwork catalogs
and provide a common terminology
for describing and cataloging
artwork objects.

Most catalogs data rely on free
text type descriptions, which
makes classification arbitrary
and integration between
different sources difficult.

Aim

We aim to extend in order to
improve the coverage of
controlled vocabularies in
the Italian cultural heritage
domains.

We also aim to implement the
limited number of Italian terms
in Getty's Art & Architecture
Thesaurus (AAT) through an
automatic alignment process
followed by manual validation.



Getty: Conservation
Research
Foundation Museum

The Art & Architecture Thesaurus (AAT

More than 400,400 terms of which only 8% have
associated Italian terms.

Ontologies and Knowledge Graphs for the >

ArCo KG: description of italian
Architetture della cultural heritage
Conoscenza ~ 2.5Mrecords -
169 million triples about 820 thousand cultural entities
Vocabulary of Artworks®

ICCD: Istituto

Centrale peril o

Catalogoela l .
Documentazione Vocabulary of Archeological finds (VAF) *

http://www.getty.edu/research/tools/vocabularies/aat/aat%20faq.html#numbe%20r
http://wit.istc.cnr.it/arco/?lang=en
http://www.iccd.beniculturali.it/it/ricercanormative/139/thesaurus-perla-definizione-dei-beni-storici-artistici
http://www.iccd.beniculturali.it/it/ricercanormative/108/thesaurus-perla-definizione-dei-reperti-archeologici
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Methodology

Extraction of textual
‘ descriptions of
artworks

ArCo Knowledge
Graph

ICCD
Vocabulary of
Artworks

String Matching

Alignment with the
existing vocabulary

Extension of the
existing vocabulary

Getty
AAT Vocabulary

Tree-fold approach for
entity linking

Semantic aligned
Vocabulary of
Artwork
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ArCo

8,443 Free Textual
Description for cultural
asset's typology

Pugnale (Dagger)
Pugnale da caccia (Hunting
dagger)

Lama di pugnale (Dagger blade)
Ciotola/Ansa (Bowls/ Handle)
Oncia (Ounce)

Statua greca (Greek Statue)

Ciotola/Ansa’->'Ansa di ciotole

METHODOLOGY

Matching and alignment algorithm
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Normalization process:
Transformation Rules

¥) Attempt to
match

with ICCD

Vocabularies

Lemmatization process:
Grouping the inflected forms
of aword

Splitting process:
Division of the term by
specification proposition
Longest

Prefix
Match?

Similarity
Match?

¥ ) Attempt to match terms
with the longest term
of the vocabulary
which is contained
in it as a prefix

Ciotola

&

Exact
1 Match?

@ Pugnale
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Exact

/\

Match?
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3

Ciotole -> Ciotola (Bowl
Oncia

e Statuagreca

Pugnale
Pugnale'da caccia
Lama di pugnale

Pugnale da caccia
Lama di pugnale -> Pugnale
Ansa di ciotole -> Ciotole
Bowls
Oncia
Statuagreca

Longest
Prefix
Match?

@ Pugnale

Handleof bowls
Oncia
Statuagreca

Longest
Prefix
Match?

Similarity
Match?

@ Oncia-> Olla

@ Pugnale da caccia

Longest

Prefix

Match?

) Attempt to match terms
with the most similar term

of the vocabulary
by applying the
Levenshtein
Distance

Not present

llllllllll’




OUTCOME

Matching and alignment algorithm

2272

Terms derived from the Terms in the final Terms derived from the
clean-up process of the version of the integration of ArCo free
original ICCD Vocabulary Extended Vocabulary ' text descriptions
of Artworks of Artworks




METHODOLOGY
Linking with Getty’'s AAT
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ICCD Vocabularies AAT Getty

Terms Vocabularies
Terms

Exact Match with the Alignment between some entries

italian Getty terms of the AAT vocabulary and the
reference WordNet synset through

the application of Open
MultiLingual WordNet and
WikiData.

Alignment through
semantic similarity

— — ——
14 % coverage 22 % coverage 100 % coverage




RESULTS ON VOCABULARY OF

ARTWORKS

*by manual validation

Matching and alignment algorithm

Step

Precision

Recall

Exact match and prefix
Lemmatization
Similarity

(0,994
IRELIE
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(). 750
(.&807
().962

Complete

(), =2

0,993

Error analysis:

« Overuse of the similarity metric (e.g., the description
“blocco” (block) paired with the term “bricco” (jug)).

* Incorrect input descriptions (i.e.

improper use of

prepositions, such as “di” (of) instead of “per” (for))
 Imprecision of the similarity metric.

step

Precision

Coverage

Getty @it
WordNet
sBert

B1%%
i
| 2

2%
10

Total

21%

21%

Performance of the Getty's AAT
vocabulary alignment with the
Vocabulary of Artworks.

Step

Precision

Coverage

ettty
WordNet
sBert

849
G759

1 7Y%

R
3%

15%

Total

2357

23%

Performance of the AAT vocabulary alignment
on the Vocabulary of Artworks’ extension

Linking with Getty’'s AAT




RESULTS

Linking with Getty AAT considering the
Vocabulary of Archaeological finds as a gold

standard

Step Precision w /o Preusmn W Rer:a
.l"-I'I'

setty @it
Gettyv@it + WordNet 1%
setty@it 4+ WordNet + SBert 1D'§:'--.’;}

Total

- Precision w/ o: considering as the gold standard only the aligned terms

of the Vocabulary of FInds (67% of the vocabulary)
- Precision w: considering all terms of the Vocabulary of Finds as a gold

standard.




FUTURE WORKS
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IMPROVING MATCHING AND
ALIGNMENT ALGORITHM

We intend to test different
semantic similarity metrics for

matching free text descriptions
with vocabulary terms.

IMPROVING THE LINKING
WITH GETTY'S AAT

We plan to enhance the alignment
approaches between our controlled
vocabularies and Getty's AAT
Vocabulary by taking into
consideration their hierarcal
structure.
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Thanks for your attention

»

https://github.com/LuanaBulla/Controlled-
Vocabularies-for-Cultural-Heritage




