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Digitalization in everyday life

Navigation to TIB in Hannover

50 years ago Now

+ New Features:

 Zoom in

 Traffic jam warning

 Opening hours

 Interesting places around
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Similar in other domains….

Mail order catalogs Phone booksEncyclopedias

Who still remembers?

Whole industries got disrupted and our lives were significantly changed
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What about Science?

Over 300 years ago 100 years ago 20 years ago Today

Not much has changed!

Science does not harvest

the full potential of digitalization
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A Consequence of Document Centered Information Flows:

The Publication Flood

• ~ 2.5 Mio new publications per year

• Researchers lack overview, even in small fields

• Loss of knowledge

• Answering questions is like looking for a 

needle in the haystack
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An Example – CRISPR

.

.

.

almost half a 

million results
Specific research questions:

• Who applied CRISPR to butterflies?

• How to apply CRISPR with minimal 

costs?

• How do different genome editing

techniques compare?
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Reproducibility Crisis

Further Challenges of Document-Orientation

Deficiency of Peer-

Review

Lack of machine assistance

Monopolization of

commercial actors

Predatory Publishing
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The solution is not „better pdfs“…

Time to Rethink Scholarly Communication! 

“The lightbulb was not invented by 

improving the candle.”

Oren Harari

Digitalization is more than just Digitization!

Current and future scientific challenges can not be 

tackled with an outdated communication system.

________________________________________

Digitalize Knowledge, 

Not Documents!
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As the name already suggests, ORKG is a knowledge graph.

The Open Research Knowledge Graph
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Knowledge Graphs are widely used in industry…

Why not use them for (open) science as well?

https://www.slideshare.net/Frank.van.Harmelen/adoption-of-knowledge-graphs-late-2019

https://www.slideshare.net/Frank.van.Harmelen/adoption-of-knowledge-graphs-late-2019
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From papers… …To Knowledge

Knowledge Representation in Graphs

A practical guide to

CRISPR/Cas9 genome

editing in Lepidoptera

doi.org/10.1101/130344

R. D. Reed

orcid.org/0000-0002-6065-6728

Genome editing in 

Lepidoptera

Genome editing

wikidata.org/wiki/Q24630389

CRISPR/cas9
Experimental Data

doi.org/10.5281/zenodo.896916
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Advantages of a Graph-Based Approach

• Machine-actionable

• Automated finding and linking of research contributions towards a 

specific problem

• Natural language question answering possible

e.g. „How do different genome editing techniques compare?“

• Explore knowledge in entirely new ways

Natural 

language

question

Answer
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An Example: COVID-19 Basic Reproduction Number
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ORKG‘s Objectives

Provide overview 

over the state-of-the-

art for specific 

research problems

Foster collaboration

Focus on scientific 

content rather than 

document

Make research FAIR

Tackle interdisciplinary challenges 

such as climate change research, 

disease prevention, etc.

Finally bring scholarly 

communication to the 21st

century!
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ORKG: Lighthouse in the Publication Flood
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We are constantly improving and developing new features. 

Also interesting: Describe datasets & software

ORKG‘s Current Features
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So, what about Plasma Physics?
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• Already some content: 98 described papers

• Last year: Curation Grants

• 1 grantee from laser & plasma physics

• 14 Comparisons, 1 Review

• This year: Same grantee  Content will increase

• Could be more…

So, what about Plasma Physics?
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The answer is YOU!

We follow a crowd based approach for the curation process

Everyone can create, edit, add, complement, reuse, etc.

Who creates ORKG content?

Domain experts

Field specific knowledge

Data Curators

Knowledge on data modelling
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Observatories: Taking the Lead in Content Curation

Build a community knowledge

graph for your discipline

Organize research

in your field

Ensure high 

quality standard

Create templates

and simplify using

ORKG for beginners

Promote ORKG

Stay in contact with

development team:

Issues & Requests will be

prioritized
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• Collect typical research questions from your field: What type of questions must the system

be able to answer to be beneficial for your discipline?

• E.g. „By how much do the theoretical values of transition energies deviate from measurements?“

• What is needed to answer these questions? And where can it be found in literature?

• E.g. system characteristics (Element, ionization state, transition, which experiment etc.), results, 

numerical values

How to get an Observatory started

Data Curators

• Create a data model

• Template
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• Describe papers, datasets, software

• Forms with predefined properties

• Easy to fill out

• Increase interoperability

Templates

Research problem

Element

Isoelectronicity

Ionization State

Result

.

.

.

Researchers

• Enter data: focus on content, 

no worries about data model

• Can reuse & expand
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Profit from organized knowledge & machine assistance

Increase FAIRness

Create a Community Knowledge Graph for your discipline!

Researchers

Saved from publication flood

Explore knowledge

Reuse, expand

Observatories

Organize

Data Curators

Assist with data models
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Team

Lead Co-Lead Post-Docs

Prof. Dr. Sören Auer Dr. Markus Stocker Dr. Jennifer D‘Souza Dr. Lars Vogt Dr. Oliver Karras

PhD Students

Allard Oelen Golsa Heidari Hassan Hussein Muhammad Haris Salomon KabenamualuYaser Jaradeh

Developers

Kheir Eddine Farfar Manuel Prinz Omar Arab Oghli Dr. Anna-Lena Lorenz

Community Building

Dr. Vinodh Ilangovan
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Summary

Learn more: orkg.org

Contact us: info@orkg.org

Follow us: @orkg_org

Rethink

scholarly

communication

Machine-actionable

knowledge representation

for FAIR research

Crowd-based

approach

Get involved with an Observatory 

and build a community knowledge

graph for plasma physics
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