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Things you can put in a shelf.



Later: Resource Discovery Systems
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Now: Citations?




Agenda

Linked Open Citation Database
Reference Linking Workflow for Libraries
Infrastructure for Cataloging Citations
Conclusion
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Linked Open Citation Database

How much would it cost, with respect to resources,
if libraries catalogued everything and curated the citation graph?

e Development of processes and tools based on linked data technologies to enable libraries
to contribute to an open and interconnected citation graph
e Quantitative and qualitative evaluation, e.g., cost benefit analysis
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Library Workflow

e Integrated into the standard library workflow
e Reuse of data from existing resources, e.g. from publishers,
other projects, and standard library catalogs (high quality metadata)
e Automated as far as possible
o Automatic reference extraction
o Easy-to-use editorial system
e Distributed database and collaborative cataloging processes
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Standard Library Workflow (UB Mannheim)

Arrival of a new . Scanning of the
Cataloging

bibliographic resource TOC*

e Metadata
e Identifier

*Table of Contents

Anne Lauscher, Libraries as Curators of Open Citations



Reference Linking

Scanning of the TOC*
+ List of references

Upload to LOC-DB Reference Linking

—_—
Scan of the list of references

e [Metadata
e |dentifier
—
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Reference Linking

Scanning of the TOC*
+ List of references

Upload to LOC-DB Reference Linking

— Reference
Scan of the list of references String

e [Metadata
e |dentifier
—
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Reference Linking

Scanning of the TOC*

+ List of references Upload to LOC-DB

Reference Linking

—_—
Scan of the list of references

e [Metadata
e |dentifier
—
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Automatic
Reference Extraction

Combination of
text-driven and
layout-driven extraction
using deep learning
techniques

(Bhardwaj et al., 2017)
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Citation Database Enabling Libraries to Contribute to an Open and Interconnected
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Ahmed. 2017. DeepBIBX: Deep Learning for Image Based Bibliographic
Data Extraction. Springer International Publishing, Cham, 286--293.
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(LREC-08). European Language Resources Association (ELRA),
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Poma Poma, Sara; Winckler, Marie, Kritische politische Bildung: Standpunkte und
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Scan view  Reference list
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Haag und Herchen,
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Suggestions
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WeiBeno, Georg: Lernertypen und Lernerdidaktiken
im Politikunterricht : Ergebnisse einer fachdidaktisch motivierten

Unterrichtsforschung /, Haag u. Herchen,. [swB

WeiReno, Georg: Lernertypen und Lernerdidaktiken

Edit
im Politikunterricht Ergebnisse einer fachdidaktisch motivierten
Unterrichtsforschung , Haag u. Herchen. [Gvi
Weifeno, Georg: Lernertypen und Lernerdidaktiken 21
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Data Model and Publishing

Ensuring optimal reusability and interoperability of the produced data

e Adaption of the OpenCitations metadata model
(Peroni and Shotton, 2016)
e Publishing of the Data in RDF format

by using the Semantic Publishing and Referencing (SPAR)
Ontologies (Peroni, 2014)

Anne Lauscher, Libraries as Curators of Open Citations
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How much would it cost if libraries
catalogued everything and curated the citation graph?




How much would it cost if libraries
catalogued everything and curated the citation graph?

Preliminary results suggest general feasibility of the approach
Continuous improvement on the infrastructure and processes ongoing
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Data

e Social sciences collection of Mannheim University Library

e 522 print books and collections acquired by in 2011:
~271,000 references

e Articles published in 2011 in 101 (mostly electronic) journals:
~298, 000 references

e New print acquisitions of the social sciences branch library
from July 2017 on
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Edit Resource
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Reference list  Scan view

Literaturverzeichnis 1 0,5

Ask Others

Bundesrepublik Europa? Die demokratische Herausforderung und Europas
Krisc; Vorwiarts Buch, Stefaan CCollignon

Confidence threshold for internal ... and for external Suggestions

Albers, Detlev / Haseler, Stephen / Meyer, Henning: Social Europe - A Continent's Answer to
m:rkcl Fundamentalism: European Research Forum at London Metropolitan University, Lon-‘
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aum-Ceising, Alexandra/ Faber, Anne (Hrsg.): Soziales Europa? Perspektiven des Wohlfahrts-
staates im Kontext von Europiiisierung und Globalisierung: Festschrift fiir Klaus Busch; Vs i
Verlag, Wiesbaden 2005. External suggestlons
Fcck. Ulrich/Grande, Edgar: Das kosmopolitische Europa; Suhrkamp Verlag, Frankfurt am Mair‘
2004

Stefan Collignon: Bundesrepublik Europa? Die demokratische

Bundeszentrale fiir politische Bildung: Vertrag von Lissabon, Bonn 2008]

ollignon, Stefan: Bundesrepublik Europa? Die demokratische Herausforderung und Euro
| Li;g; Vorwirts Buch. Berlin 2007

Delors. ]acques: Ennnerungcn cmes Europaers; Parthas Vcrlag. Berlin ZUM] NeW resource from reference metadata

r)ulhcn, Scbastian / Herr, Hansjorg / Kellermann, Christian: Der gute Kapitalismus: Tmnscnp1
Verlag, Biclefeld 2009.

ichenhofer, Eberhard: Geschichte des Sozialstaats in Europa: Von der ,,sozialen Frage™ bis zm} Bundesrepublik Europa? Die demokratische Herausforderung und
Globalisierung; C.H. Beck Verlag, Miinchen 2007.

Europiische Kommission: Der Vertrag von Lissabon: Einfiihrung, Vertrag tiber die Europiische
Union, Vertrag iiber die Arbeitsweise der Europiischen Union, Charta der Grundrechte der
Europiischen Union, Protokolle, Erklirungen, Deutsches Recht; Autoren der Einfiihrung:
Brok, Elmar/Leinen, Jo; Bundeszentrale fiir politische Bildung, Bonn 2008.

Europiische Union: Amtsblatt der Europdischen Union C 306, 17.12.2007: Vertrag von Lissabon; Edit
AIIIE LdUSLIIED, LIDIdI IES dS> LUI dLUI S Ul UpEll CitdUtiul

Herausforderung und Europas Krise. | CrossRef

Europas Krisc; Vorwiarts Buch, [Local
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Ohne Leitbild. Parva Aesthetica. FrankfurtiM.: Suhrkarmp,. In: S.
0,8 0,5 Ask Others

Theodor W Adorno. 1971. Nas bedeutet: Aufarbeitung der Vergangenheit. In: Edit
Adorno,Theodor W.: Erziehung zur Miindigkeit. Vortrige und Gespriche mit Hellmut 9
Becker 1959-1969. FrankfurtlM.: Suhrkamp,. In: S.
len Ang. 1999. Culture and Communications, Towards an EthnographicCritique of SuggeStlons
MediaConsumption in theTransnational Media System. In:
len Ang. 2005. Who needs cultural esearch? In: Leistyna, Pepi (Hrsg.): Cultural External Suggestlons
Studies, From 'Theory to Action. Osford:

Adorno, Theodor W. OHNE LEITBILD. PARVA AESTHETICA. VON
Carsten Buinger. 2010. Poliische Bildung nach dem ,Tod desSubjekts'.. In: In: Losch, THEODOR W. ADORNO. 4. AUFL. FRANKFURT A.M.: SUHRKAMP 1970. 193 S.,

Gvi .

Bettinal'Thimmel, Andreas(Hrsg.) Kritischepolitische Bildung. Ein Handbuch.
Schwalbachl'Te.: Wochenschau, S.

Halil Can. 2011. Demokratiearbeit und Empowerment gegen Diskriminierung und Edit New resource from reference metadata
Rassismus in selbstbestimmten People of Color-Raumen. In: Castro Varela, Maria do

MarlDhawan, Nikita (Hrsg.): Soziale (Un)Gerechtigkeit. Kritische Perspektiven auf

Diversity, Intersektionalitit und Antidiskriminierung.
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Reference Target Suggestions

Speeding up the linking process

Internal Search

/ Index

—» Reference Query

|
g™ Crossref
\1 External Suggestion -~ }

Engine
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Scanning of the list of
references (only print)

e > 100 pages per person per hour

e Upper bound ~ 15 minutes for scanning for an average book
(26 pages of references)

e Additional scanning time does not significantly affect other processes
in the library

e Prolongs the processing of a book on average by only 3 minutes

Anne Lauscher, Libraries as Curators of Open Citations
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Upload to LOC-DB

Batch upload

Background processing for meta data retrieval and reference extraction
— Does not affect the process in the library

Anne Lauscher, Libraries as Curators of Open Citations
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Reference Linking

Criterion Minimum | Maximum | Median

Citation Linking (s) 9.93 557.20 89.45
Internal Suggestion Retrieval (s) 0.02 0.5 0.06
External Suggestion Retrieval (s) 0.50 95.65 0.89
# Searches per Reference 1 36 2

Anne Lauscher, Libraries as Curators of Open Citations

Minimum, maximum,
and median time in
seconds

for the reference
linking step
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Scanning of the list of
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How much would it cost if libraries
catalogued everything and curated

the citation graph?

Estimation about the number of full-time employees needed to process all literature of social

sciences bought in 2011 by Mannheim University Library, depending on the time t in seconds to
resolve a reference.

t 1 5 10 20 30 60 120

# employees 0.1 0.5 1 2 3 5.9 11.9
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