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The Idea of a Knowledge Graph 

Expressing knowledge through  

semantically enriched, interlinked knowledge graphs 

 

• From Text to structured Knowledge 

• Examples from Industry 

• Knowledge Graph for Encyclopedic Knowledge 

• Knowledge Graph for Science 
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From Text to Structured Knowledge 

Christoph Lange: Ontologies and languages 

http://www.semantic-web-

journal.net/sites/default/files/swj122_3.pdf 
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Knowledge Graphs in Industry 

• Google Knowledge Graph 

• Amazon Product Graph 

• Facebook Graph API 

• IBM Watson 

 

 

 

 

 

 

 

 

 

 

 
https://www.google.com/search?q=noam+chomsky 
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Knowledge Graphs for Wikidata 

• DBpedia 

• Yago 

• FreeBase 

 

 

 

 

 

 

 

 

 

 

 

 
https://de.wikipedia.org/wiki/DBpedia 
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Knowledge Graph for Science 
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Advantages 

• Clear identification of all relevant artifacts, concepts, attributes, 

relationships, etc. 

• More terminological and conceptual precision and sharpness, less 

ambiguity 

• Better and explicit networking of all relevant artefacts and information 

sources -> Traceability 

• Machine readability of the ORKG enables new search, retrieval, 

mining, assistance applications 

• Avoidance of media breaks in the various phases of scientific work  

-> Increased efficiency 

• Use of concepts and relationships across disciplinary boundaries  

-> Interdisciplinarity 

• Confine information overload of scientific publications 
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Structure 

Data Linking 
DataCite 

Metadata 
ORCID, 

OpenResearch Audio/Visual 
Content 

AV Portal 

Open Access 
Platforms 

arXiv 

Research Data 
Management 

RADAR 

Collaborative 
Authoring 

dokie.li 

OpenCourse 
Ware 

SlideWiki.org 

Thesauri 
WTI, VoCol 
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Elements 

Overall concepts: 

• Research problems 

• Definitions 

• Approaches 

• Methods 

Domain specific concepts: 

The Research Knowledge 

Graph makes comprehensive 

and subject-specific concepts 

clearly identifiable and links 

them semantically (with clearly 

described relations) with each 

other and with other relevant 

artifacts 

Artifacts: 

• Publications 

• Data 

• Software 

• Image/Audio/Video 

• Knowledge Graps/ 

Ontologies 

Math 

• Definitions 

• Theorems 

• Evidence 

• Methods 

• … 

Physics 

• Experiments 

• Data 

• Models 

• … 

Chemistry 

• Substances 

• Structures 

• Reactions 

• … 

Informatics 

• Concepts 

• Structures 

• Algorithms 

• … 

Technology 

• Norms / 
Standards 

• Components 

• Units, Sensor 
data 

Architecture 

• Norms / 
Formalities 

• Components 

• Models 

• … 
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Populating the Graph 

Combination of automated an manual procedures 

 

• Existing metadata, data, taxonomies, ontologies and 

information models 

 

• Contributions from scientists with descriptions of their 

own work supported by intelligent interfaces 

 

• Automated methods for knowledge extraction and 

networking 

 

• Curating and quality assurance by librarians and 

information scientists 
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Semantic Representation 
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Minimum Viable ORKG Infrastructure 

• Data model for semantically representing scholarly 

communication, use RDF and Linked Data as scaffold 

 

• Scalable graph-storage backend infrastructure for 

storing original ORKG content 

 

• Exposing a comprehensive API for interacting with the 

ORKG 

 

• User interface widgets and components for collaborative 

authoring and curation of the graph and integration into 

third-party services 

 

• Semi-automated semantic integration, search, extraction 

and recommendation services to support the curation of 

the knowledge graph 
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More Information on Project Website 

https://projects.tib.eu/orkg/ 



Contact 

Axel Klinger 

T 0511 762-8120, axel.klinger@tib.eu 

Thanks for your attention! 

www.tib.eu 


