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Motivation



Scientists:

A ... search for content, not for books.

d ... need to check citations.

d ... need to know who cites the content.
A ... as a special case: need to know

who cites their content.



https://commons.wikimedia.org/wiki/File:Mad_scientist_transparent_background.svg

Libraries: What is in the catalog?

Basically: Things you can put on a shelf.




But there are databases! m
Many commercial, incomplete databases.
Many smaller, focused databases.

Many library services, like the OnLine Contents Fachausschnitte (fka. OLC-SSG).

All are incomplete (most do not even try to be complete)
Most are not freely available as Open Data.

Most do not contain citation references.


https://www.gbv.de/benutzer/datenbanken/ssg

What if...

... libraries would just do it?

e Catalog journals and collections (proceedings),

e with all articles / chapters as separate resources,

e with a structured form of all citation references in all
articles,

e ideally with links to the cited resources.



Linked Open Citation Database

Goal: Answering the question:

What is needed (persons, resources, money)
for libraries to actually “do it"?

(i.e., not the creation of a complete and free citation database, at least for now...)

Method: Prototypical creation of a complete (in the sense of a subset) and free
citation database with a focus on cataloging efficiency.
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Focus on efficiency

Reuse existing data (e.g., from publishers or other projects).
Use OCR.

Semi-automatic data extraction and linking.

Streamline and automate the process wherever possible.
Distributed database and cataloging process.

Desired answer: If X libraries use Y persons to do the

LOC-DB cataloging, we manage to get Z percent .
of the content. Library

Hopefully with low X and Y and high Z ;-)



Infrastructure

10



Overview

Editorial System

OCR Component

LOC-DB

Main components:

Editorial System (GUI)
Central Component (LOC-DB)
OCR Component
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Example Workflow

Editorial System

OCR Component

Sources of the images used: [1]

LOC-DB
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Example Workflow

Editorial System

OCR Component

Sources of the images used: [1], [2]

0) Upload scan

LOC-DB

1) Save file

2) Get related data from SWB-BSZ

3) Create entry in the database
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Example Workflow

Editorial System

OCR Component

Sources of the images used: [1], [3]

4) Retrieve not OCRed scans
5.1) Trigger OCR processing

LOC-DB
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Example Workflow

Editorial System

4) Retrieve not OCRed scans
5.1) Trigger OCR processing

OCR Component

~ 5.2) Trigger OCR processing
—— 6) Retrieve OCRed data (e.g. coordinates of the references

" on the scanned page) and save it
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Example Workflow

Editorial System

OCR Component

Sources of the images used: [1], [3]

7) Retrieve OCRed scans, that are not processed
by a librarian yet

LOC-DB
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Example Workflow

Editorial System

OCR Component

Sources of the images used: [1], [4], [5], [6]

LOC-DB

For each reference:
8.1) Retrieve and correct
OCRed information

Google

Scholar

OpenCitations

;ﬂ Crossref

8.2) Save updates in the database
8.3) Optional: Retrieve suggestions

from external sources
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Example Workflow

OCR Component

Result:

A linked open citation database extracted from reference lists

created by librarians

Sources of the images used: [1]

Editorial System

LOC-DB
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A bit more than just three components..

PDF Web Print

'32: Q ﬁ Editorial System

» a Z Bibliotheksservice-Zentrum
Baden-Wiirttemberg
ONLINE
CONTENTS
Sozialwissenschaften oLc

@ Springer

Linked Open Data

LOC-DB
Instance 1

OCR Component

LOC-DB LOC-DB

Instance 2 Instance N

Sources of the images used: [1], [2], [7], [8], [9], [10],[11] "



Technologies

PDF Web Print

Editorial System

Linked Open Data

TS

T
P

LOC-DB
Instance 1

OCR Component

LOC-DB
Instance 2

e

Sources of the images used: [1], [2], [7], [8], [9], [10],[11]

i

i

» S Z Bibliotheksservice-Zentrum
Baden-Wiirttemberg
ONLINE
CONTENTS
Sozialwissenschaften o)

@ Springer

LOC-DB
Instance N

Main components:

Editorial System (GUI)

- Angular.io
- Typescript
- Bootstrap
Central Component (LOC-DB)
- Swagger
- Node.js
- MongoDB
OCR Component

20


https://angular.io/
https://angular.io/
https://www.typescriptlang.org/
https://www.typescriptlang.org/
http://getbootstrap.com/
http://getbootstrap.com/
http://swagger.io/
http://swagger.io/
https://nodejs.org/en/
https://nodejs.org/en/
https://www.mongodb.com
https://www.mongodb.com

Data Model

- Inspired by the OpenCitations Data Model
- Extensions to support the management of scans and detected references

in different status

- Example: BibliographicEntry (“a single reference”)
- ldentifier of the corresponding scan

- Status
- OCRed information, e.g. coordinates of the reference on the scan, title etc.

Sources of the images used: [12]

21


http://opencitations.net/

Reference Extraction
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Overview

PDF Web Print

TP -

Editorial System

Linked Open Data

Yy
e

LOC-DB

OCR Component

Instance 1

i

i

LOC-DB
Instance 2

e

Sources of the images used: [1], [2], [7], [8], [9], [10],[11]

» S Z Bibliotheksservice-Zentrum
Baden-Wiirttemberg
ONLINE
CONTENTS
Sozialwissenschaften  [o]ie]

@ Springer

LOC-DB
Instance N

Main components:

Editorial System (GUI)
Central Component (LOC-DB)

OCR Component




Scanned
document

This XML file does not appear to have any style information associated with it.
The document tree is shown below.

—<Publisher xml:lang="en">
+<PublisherInfo></PublisherInfo>
—<Journal OutputMedium="0Online">
—<Journallnfo JournalProductType="ArchiveJournal"
NumberingStyle="Unnumbered">
<JournallD>41109</JournallD>
<JournalElectronicISSN>2364-8228</JournalElectronicISSN>
<JournalTitle>Applied Network Science</JournalTitle>
<JournalAbbreviatedTitle>Appl Netw
Sci</JournalAbbreviatedTitle>
—<JournalSubjectGroup>
<JournalSubject Code="SCP"
Type="Primary">Physics</JournalSubject>
<JournalSubject Code="SCP33010" Priority="1"
Type="Secondary">Complex Networks</JournalSubject>
<JournalSubject Code="SCT11022" Priority="2"
Type="Secondary">Complexity</JournalSubject>
<JournalSubject Code="SCI21025" Priority="3"
Type="Secondary">Simulation and Modeling</JournalSubject>
<SubjectCollection Code="Physics and
Astronomy">SC12</SubjectCollection>
</JournalSubjectGroup>
<(Journallnfo>
—<Volume OutputMedium="0Online">
—<VolumeInfo TocLevels="0" VolumeType="Regular">
<VolumelDStart>1</VolumeIDStart>
<VolumeIDEnd>1</VolumeIDEnd>
<VolumelssueCount>1</VolumelssueCount>
</VolumelInfo>
—<Issue IssueType="Regular" OQutputMedium="0Online">
+<Issuelnfo IssueType="Regular" TocLevels="0"></Issuelnfo>
+ <Article ID="s41109-016-0011-2" OutputMedium="0nline">
</Article>
</Issue>
</Volume>
</Journal>
+<ns0:Info></ms0:Info>
</Publisher>
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