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2 )(E)X6X7) DDBin a KG

DDB in 3 Knowledge Graph

How to help users find what they are looking for?

Libraries

Cultural
Museums Gites
e Semantic Search
' ODB-Kg e Exploratory Search
Archi Multimedia
TN S Libraries

Research
Institutions
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(WG 2)5X6X7) The DDB Pie and Art in Marzipan

The DDB Pie

~51.5M Objects

As of August 2023:

® Archives (31.47M)

@ Libraries (15.71M)
Historical Preservation (0.08M)

® Research (0.63M)

© Media Libraries (1.67M)
Museums (1.92M)
Others (0.08M)

e Libraries have the
most number of
digitized objects

o 12.67M digitized
texts

Not
Digitized

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023



O@E)XO(EX6X7) The DDB Pie and Art in Marzipan

Art in Marzipan
Friedrich Schiller Srpee  Schiller’'s Works g
st “The Robbers”

Schiller's Werke. 2, Die Rauber

Sdyiller’s
Search He 0

reSUltS Of Grste illustrizte 3usgabe,
113 o : mif exfdnternden Sinfeifungen. ;
Schillers . -
e [T & :;’
R a u be r Buweifer Band. ‘j
B Die Rinber. §
Berlin,
' @. Grote’ide Berlagsbudhandlung.
1876, ‘

http:/bit.ly/fs-results-marzipan http://bit.ly/die-raeuber-aufzug3

http://bit.ly/schillers-raeuber-results
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()@ +X5)X6X7) Metadata Models

DDB-EDM Metadata Model

e Extension of the Europeana Data Model
e FEvent- and object-centric modeling paradigm

<—edm:happenedAt— edm:Event Event_centrlc

1
1 1
1 1
1 1
1 1
1 1
1 1
J crm:P11_had_participant :
: edm:occurredAt Sdhlhaaha ;
1
. |
1 1
1 1
1 1
1 1
1 1
1 1

edm:ProvidedCHO

edm:TimeSpan

Object-Centric

dcterms:subject dc:subject dc:itype dc:creator dcterms:created

"Foto" "Schiller, Friedrich" "1968 (Aufnahme)"

T ALL objects are instances of edm:ProvidedCHO

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023




()@ +X5)X6X7) Metadata Models

DDB-0O: Domain Interoperability

Between art in marzipan and
a book:

e How to distinguish?
e How are they related?

FRBR, FaBiO
Libraries

Cultural EDM,
Sites Ar(0

FRBR, |
oM Museums

Ar(0,

o ' FRBR
- : Multimedia Fasip,

FaBi0, Archives \GaS Il

RiCO Libraries M0, ACO

Research

Institutions
FRBR, FaBi0

https://ise-fizkarlsruhe.github.io/ddbkg/ddbo
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@G 6X7) FRBR-ization

FRBR-ization

How DDB objects are aligned: |
FRBR . FaBiO

fabio:hasPortrayal
_ e }“::Zf”\—f.;

Work | e
Most ugers _A,_'_S_,'_e_*_‘f'_z_‘?_d__t_*_‘f_‘?f’,g,h, 4,____.__:A,@P!?haé,'\ﬂ_an'.f.eatﬁt.@,\ ,,,,,,
seek

\
Works & Expression ‘_
Expressions i
Manifestation M

fabio:isRepresentationOf
is exempllﬂed

y edm:ProvidedCHO —

=

fablo |sP0rtrayaIOf
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(WX 6X7) FRBR-ization

Hierarchy and Granularity

1 “Object” = 1 Metadata < 1 Iltem
e Primary

o  “Trauerspiele von Friedrich Schiller”, the item itself

e Secondary - “Die Rauber”, “Dritter Aufzug”
o Parts of the item, that could also be aligned to a Work

Verbundene Objekte

# [ Trauerspiele von Friedrich Schiller

Beigefiigtes oder enthaltenes Werk
B & Die Réuber

+2 Abschnitt

g Personen.

& Erster Aufzug.
B Zweiter Aufzug.
g Dritter Aufzug.

B Vierter Aufzug.

B Funfter Aufzug.

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023
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@G 6X7) FRBR-ization

Hierarchy Types (HTypes)

e Primary Objects e Secondary Objects
HTypes of Primary Objects HTypes of Secondary Objects
Heft
Monografie Kapitel
Abschnitt
UNK Abschnitt
Beilage Aufsatz
Handschrift
Brief Heft
Fortlaufendes Sammelwerk
Mehrbandiges Werk Band
Kapitel
Musik UNK
g Monografie 249 B percent
Band ¥ T T T T T T
0 10 20 30 40 50 0 5 10 15 20 25 30

“Content” HTypes that could be Works:

e Monografie (Monography) e Kapitel (Chapter)

e Abschnitt (Section) e Aufsatz (Essay)

e Handschrift (Handwriting) e Mehrbandiges Werk (Multi-volume Work)
e Musik e Band (Volume)

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023 1%



@G 6X7) FRBR-ization

Properties for Reconciliation

e With GND Werke as a reference

Fields Properties

Title dc:title
dc:alternative

Agent dc:creator
dc:contributor
dc:publisher

Event dcterms:created

dcterms:issued

Matching Criteria

Full-text search (FTS)

GND ID
FTS

ltem date >= GND date

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023
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@G 6X7) FRBR-ization

DDB Property Values

Flexibility in values:
e Literals
e Controlled Vocabularies
e Linked Open Data:

O Agents: — crm:P11_had_participant —»

o creators / publishers / producers
o Only 36.64% linked to (GND, VIAF, etc.)

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023
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OR)E )@ e)X7) Work Reconciliation Results

Work Reconciliation Results

Heuristics-based alignment, excluding non-content DDB HTypes:

Total Records Work-Reconciled*

Records
DDB 5,658,431 74972
1.32%
GND 485490 T 34,592

* Many-to-many record matches
T June 2022 Dump

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata, SWIB 2023, Berlin, Germany, September 13, 2023



OR)E )@ e)X7) Work Reconciliation Results

DDB Data and Object Properties

! Properties to identify an item

as a possible creative work are
rarely present.

dc:title

edm:type

dc:type

edm:hasType
ddb:hierarchyType
edm:hasMet
dc:language
dcterms:language
dc:identifier
dcterms:issued
dcterms:isPartOf
ddb:aggregationEntity
ddb:hierarchyPosition
dcterms:extent
dc:description
dc:creator
edm:currentLocation
dc:publisher
dc:contributor
dc:subject
dcterms:subject
dc:relation

dc:source
edm:isNextinSequence
dcterms:alternative
dcterms:created

dcterms:bibliographicCitation

100
100
98.23
98.23
96.74
94.07
e — O3 .0 7
' — O3 .9 7
1 — O 0 O 3
1 — 00 6.8
— 6403
2412

24 05

23 43

02 59

02 41

——18.13

16 38

] 64

1184

1183

.82

651

mm448

m2.78

ml51

148

mmm percent

0 20 40 60 80 100
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OR)E )@ e)X7) Work Reconciliation Results

Missing Context Descriptions
GND Properties:

powder:describedby
gndo:gndidentifier
gndo:preferredNameForTheWork
owl:sameAs

gndo:firstComposer
gndo:variantNameForTheWork
gndo:gndSubjectCategory

Total Records Records
Records without without
Agents Dates

gndo:formOfWorkAndExpression
gndo:geographicAreaCode
gndo:oldAuthorityNumber
gndo:mediumOfPerformance
gndo:mediumOfPerformanceAsLiteral
gndo:biographicalOrHistoricallnformation

DDB 5,658,431 59.27% 11.84%

gndo:dateOfPublication
gndo:languageCode
gndo:dateOfProduction
gndo:firstAuthor
gndo:totalNumberOfPerformers

GND 485,490 33.68% 58.85%

gndo:broaderTermPartitive
gndo:broaderTerminstantial
gndo:opusNumericDesignationOfMusicalWork
gndo:numberOfPerformersOfTheSameMedium
rdf:-value

gndo:keyOfTheWork
gndo:thematicindexNumericDesignationOfMusicalWork
gndo-firstArtist

gndo:author

gndo:totalNumberOfEnsembles
gndo:literarySource

gndo:poet

Why are pertinent information missing?

0 20 4 6 80

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata, SWIB 2023, Berlin, Germany, September 13, 2023



(W 2OEXO)EE7) Cataloging Standards

Cataloging Standards

e Objects in the DDB span several millennia
e Heterogeneous cataloging standards [LOC 2017]
e [tems from antiquities may have no author attribution

80
100000 1789
70
French Revolution
v 60 2 80000 :
v Q 1
Q 3 1
- L0
= - O 60000 i
- ‘s !
o 40 il '
@ 2 !
1

‘E: 30 g 40000 ,

- 1
= 2
< 20

20000 “
! [}
| ’ A ‘ | ||,|,’ 0 oo ..ul.mil‘l'i|l| i
0 100 200 300 400 500 600 700 8OO 900 1000 1200 1400 1600 1800 2000
Year Year

Can we compute similarity measures on titles alone?
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(W 2OEXO)EE7) Cataloging Standards

Matching Non-Contemporary Titles

e Lengthy titles Average token lengths of top b
e Included extraneous information languages found in titles™:

o de-13.27

o en-38.63

O | llat.l D 0Lk

e o 9 B 21

oLt - Al

A tome from the Milich’sche

* Using both langid (Lui et al.,, 2011) and
bi-lstm (Toftrup et al., 2021) with ~60%
accuracy

Library, Gérlitz. T identifiers confuse similar languages

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023
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(WRGE @) Cataloging Standards

Semantic Similarity on Titles

Examples from using Pre-trained Language Models (PLMs + sentence
transformers + FAISS T)

GND Title DDB Title Similarity
Score v
Ilias Bd. 1: Ilias v 0.6991
Homeri Ilias : Accedunt Hymni Homeridarum Et _ 0.4121
Epigrammata Collection
Bd. 1: Homers Iliade : Travestirt nach Blumauer ~ ~arody 0.1904
Bd. 4 = Abtheilung 2: Des Homerus Werke. Vierter und./ 0.1175

letzter Band. Iliade. Zweite Abtheilung

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023 19



(L 2EX2a)X5)X e @ Conclusion

Conclusion

e Significant challenges in the FRBR-ization of legacy metadata.
o Insufficient information.
o Non-uniform metadata quality.
o External reference also with incomplete information.

e Using PLMs to find matches based on titles alone is not reliable.

e Further initiatives require inputs from:
o Data provider for metadata quality improvement.
o Domain experts to confirm possible work matches.

Mary Ann Tan and Harald Sack. The DDB Collection and the Challenges of Legacy Metadata. SWIB 2023, Berlin, Germany. September 13, 2023
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Thank You for Your Attention!

Want to learn more about Knowledge Graphs?
Join our free online course at OpenHPI!

https://open.hpi.de/courses/knowledgegraphs2023

E 'ann (dot) tan (at) fiz (dash) karlsruhe (dot) de N E U

@ nhttps://ise-fizkarlsruhe.github.io/ddbkg/

START
C FIZ Karlsruhe &(IT ‘

Karlsruher Institut fir Technologie
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