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Why not only LLMs
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LLMs Confabuate
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Large Language Models 
Hallucinate
Without context information LLMs will 
just make up wrong information based 
on the statistical probabilities

Based on the statistical probability of the keywords 
scandal and professor, the LLM generates text 
around data manipulation, plagiarism and 
misappropriation of research funds



Page 7

Generative AI thinks 
fast, but can not 
think slow
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Both tend to hallucinate
To mitigate human brain deficiencies 

we have:
Peer-reviewed books, articles, 

curated databases, experiements, 
simulations, …

Integration of Machine Learning and Semantic Knowledge 
Representation 

🡺 Neuro-Symbolic AI
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Neuro-Symbolic AI with Knowledge Graphs

Machine 
Intelligence

Knowledge Graph

Human 
Intelligence

KG nodes/graphlets

Connecting KG graphlets 
with ML models

KG graphlet authoring, 
curation, validation

Vogt, D'Souza, Stocker, Auer: Toward Representing Research Contributions in Scholarly 
Knowledge Graphs Using Knowledge Graph Cells. JCDL 2020: 107-116

Combining neural machine learning models with symbolic knowledge graph representations makes AI 
more transparent, trustworthy and reliable and enables human oversight
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Knowledge Graph Example: DBpedia

• Automatically extracted 
from Wikipedia infoboxes

• Crystalization point 
of the LOD Cloud

https://lod-cloud.n
et/

Entities and 
relationship
s
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Pathway to Artificial General Intelligence

LLM
●Language model is 

used in isolation
●Lacks factual 

knowledge

Retrieval 
Augmented 
Generation
●Retrieves 

unstructured 
information to 
augment answers

Knowledge 
Augmented 
Generation
●Access to 

structured 
information 
sources, such as 
databases, 
knowledge graphs

Agentic 
Generation
●Use of external 

tools such as 
reasoners, APIs, 
computation 
services

Artificial General 
Intelligence
●Self-reflection, goal 

setting
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FAIR Principles
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Linked Data Principles



Team: Prof. Dr. Ina Blümel, Dr. Lozana Rossenova, Kolja Bailly, Lukas Günther, Kai Niebes, Lucia Sohmen, Zoe Schubert

Semantische Infrastruktur für das 
digitale Kulturerbe – 
Beispiel Wikibase



What is Wikibase?

▪ Wikibase is a free and open-source system for managing linked 
open data collections

▪ Suitable for cultural organizations and initiatives to customize 
according to the needs of their collections



What are the benefits?

▪ Including communities in data creation (Crowdsourcing)

▪ Source attribution (where data comes from)

▪ Editing and version control of data

▪ Different possibilities to customize data presentation
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Example applications
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Custom frontend developments – SMW integration – 
Herrenhäuser des Ostseeraums

Web link

https://wb.manorhouses.tibwiki.io/wiki/Hauptseite


19





21



Findbook Architecture Collections

Members according to the Federation’s Wikipedia page (Link) 
with location and further information, if available (Wikidata) 22

Web link
New dev

https://de.wikipedia.org/wiki/F%C3%B6deration_deutschsprachiger_Architektursammlungen
http://bit.ly/3FFHRWg
https://architektursammlungen.tibwiki.io/
https://architexture.toolforge.org/#/
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Network of individuals and archives: Which collections are available in which archives?

https://query.architektursammlungen.tibwiki.io/#%23defaultView%3AGraph%0APREFIX%20rdfs%3A%20%3Chttp%3A%2F%2Fwww.w3.org%2F2000%2F01%2Frdf-schema%23%3E%0ASELECT%20%3Fperson%20%3FpersonLabel%20%3Farchive1%20%3Farchive1Label%20%3Farchive2%20%3Farchive2Label%0AWHERE%20%7B%0A%20%20%3Fperson%20tibt%3AP118%20%3Farchive1.%0A%20%20%3Fperson%20tibt%3AP118%20%3Farchive2.%0A%20%20FILTER%20%28%3Farchive1%20%21%3D%20%3Farchive2%29%0A%20%20%3Fperson%20rdfs%3Alabel%20%3FpersonLabel.%0A%20%20%3Farchive1%20rdfs%3Alabel%20%3Farchive1Label.%0A%20%20%3Farchive2%20rdfs%3Alabel%20%3Farchive2Label.%0A%20%20%7D%0A
https://architektursammlungen.tibwiki.io/wiki/Spezial:Linkliste/Item:Q1564
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Zeitleiste mit Personen, die in den Archiven verzeichnet sind, jeweils mit Bild und 
Geburtsdatum (aus Wikidata / WM Commons)

The individuals listed in the archives who can be found in the NFDI4Culture 
Knowledge Graph, together with the works linked there

Another person with material in various archives
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Map showing an excerpt of the works catalogued in an archive (coordinates 
and images from Wikidata / WM Commons)
Right: Detailed view of the work with a link to the media available in the archive

https://architekturmuseum.ub.tu-berlin.de/P/358979.php
https://architektursammlungen.tibwiki.io/wiki/Item:Q2043
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Visualisation of the time span (implicitly epochs) covered by archives with their collections
→ Timelines  comparing the collections of two archives (date = architect's year of birth)

https://architektursammlungen.tibwiki.io/wiki/Item:Q1015


Enrichment Open Source Tool Suite based on Wikibase

Data Cleaning & Upload

Data Management

Annotation, Terminology Search, Entity linking

27Computational Publishing

Knowledge graph

OSL development focus

Multimedia Presentation & Annotation

Base Service
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Extended applications: Semantic Kompakkt

Data indexing 
and storage

Media presentation 
and annotation

RDF

JSON

SPARQL 
Endpoint

.glb

.gltf

.obj

2D / AV…
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Extended applications: Antelope

Terminology search + results 
visualization

Entity linking with possibility for 
user-defined dictionary

Image recognition support for 
entity linking
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Connected ecosystem



Federation with Wikidata: More information about locations and physical objects

33

Semantic Kompakkt example:

https://tinyurl.com/2yn4ewrb
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Page source:

https://wb.manorhouses.

tibwiki.io/wiki/Menschen

Example:

Query source

Federation with Wikidata: More information about people

https://wb.manorhouses.tibwiki.io/wiki/Menschen
https://wb.manorhouses.tibwiki.io/wiki/Menschen
https://query.wb.manorhouses.tibwiki.io/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wdqs%3A%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%0A%0A%23Show%20me%20all%20people%20in%20the%20database%20who%20have%20a%20Wikidata%20ID%20match%20and%20use%20this%20match%20to%20request%20Factgrid%20IDs%20and%20images%20from%20Wikidata%20via%20federation%0A%23defaultView%3AImageGrid%0ASELECT%20Distinct%20%3Fperson%20%3FpersonLabel%20%3FFactgrid_id%20%3Fimage%0AWHERE%7B%0A%3Fperson%20tibt%3AP1%20tib%3AQ5.%0A%3Fperson%20tibt%3AP104%20%3FWikidata_id.%0A%0ASERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22%5BAUTO_LANGUAGE%5D%2Cen%22.%20%7D%0A%0ABIND%28IRI%28CONCAT%28STR%28wd%3A%29%2C%20%3FWikidata_id%29%29%20AS%20%3FWikidata_item%29%0A%0ASERVICE%20wdqs%3A%20%7B%0A%20%20%3FWikidata_item%20wdt%3AP8168%20%3FFactgrid_id.%0A%20%20Optional%20%7B%3FWikidata_item%20wdt%3AP18%20%3Fimage.%7D%0A%7D%0A%7D%0AOrder%20by%20%3FpersonLabel%0ALimit%201000
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Next step federation with Wikidata and at least one more source, e.g. Factgrid

Query source

https://query.wb.manorhouses.tibwiki.io/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wdqs%3A%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%20%20%0APREFIX%20fg%3A%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fentity%2F%3E%0APREFIX%20fgt%3A%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fprop%2Fdirect%2F%3E%0A%0ASELECT%20Distinct%20%3Fperson%20%3FpersonLabel%20%3FFactgrid_id%20%3Fbirth_date%0AWHERE%7B%0A%3Fperson%20tibt%3AP1%20tib%3AQ5.%0A%3Fperson%20tibt%3AP104%20%3FWikidata_id.%0A%0ASERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22%5BAUTO_LANGUAGE%5D%2Cen%22.%20%7D%0A%0ABIND%28IRI%28CONCAT%28STR%28wd%3A%29%2C%20%3FWikidata_id%29%29%20AS%20%3FWikidata_item%29%0A%0ASERVICE%20wdqs%3A%20%7B%0A%20%20%3FWikidata_item%20wdt%3AP8168%20%3FFactgrid_id.%0A%7D%0A%0ABIND%28IRI%28CONCAT%28STR%28fg%3A%29%2C%20%3FFactgrid_id%29%29%20AS%20%3FFactgrid_item%29%0A%0ASERVICE%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fsparql%3E%20%7B%0A%20%20%3FFactgrid_item%20fgt%3AP77%20%3Fbirth_date.%0A%7D%0A%20%20%0A%7D%0AOrder%20by%20%3FpersonLabel%0ALimit%20100
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Query source

Federating between Semantic Kompakkt to get the 3D file view location & Wikidata to 
get all external IDs:

Slide source: https://zenodo.org/records/14055699

https://query.semantic-kompakkt.de/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wdqs%3A%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%0A%0ASELECT%20DISTINCT%20%3FCIIC81Label%20%3F3D_view%20%3Fwd_id%20%3FOSM_id%20%3FSMRS_id%20%3FLOD_id%20%3FFactgrid_id%20%3Fwd%20WHERE%20%7B%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20bd%3AserviceParam%20wikibase%3Alanguage%20%22%5BAUTO_LANGUAGE%5D%2Cen%22.%20%7D%0A%20%20VALUES%20%3FCIIC81%20%7Btib%3AQ1407%7D%0A%20%20%3FMedia_item%20tibt%3AP63%20%3FCIIC81.%0A%20%20%3FMedia_item%20tibt%3AP74%20%3F3D_view.%0A%20%20%3FCIIC81%20tibt%3AP107%20%3Fwd_id.%0A%0A%20%20BIND%28IRI%28CONCAT%28STR%28wd%3A%29%2C%20%3Fwd_id%29%29%20AS%20%3Fwd_item%29%0A%0A%20%20SERVICE%20wdqs%3A%20%7B%0A%20%20%3Fwd_item%20wdt%3AP11693%20%3FOSM_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP4057%20%3FSMRS_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP2888%20%3FLOD_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP8168%20%3FFactgrid_id.%0A%20%20%7D%0A%7D%0A
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Federating between Semantic 
Kompakkt (as starting point), 
Wikidata (to get external IDs), 
FactGrid (to get Fuzzy-SL ID), and 
Fuzzy Spatial Locations 
(fuzzy-sl) to get coordinates

Query source

https://query.semantic-kompakkt.de/#PREFIX%20wd%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fentity%2F%3E%0APREFIX%20wdt%3A%20%3Chttp%3A%2F%2Fwww.wikidata.org%2Fprop%2Fdirect%2F%3E%0APREFIX%20wdqs%3A%20%3Chttps%3A%2F%2Fquery.wikidata.org%2Fsparql%3E%0APREFIX%20fslwd%3A%20%3Chttps%3A%2F%2Ffuzzy-sl.wikibase.cloud%2Fentity%2F%3E%0APREFIX%20fslwdt%3A%20%3Chttps%3A%2F%2Ffuzzy-sl.wikibase.cloud%2Fprop%2Fdirect%2F%3E%0APREFIX%20fg%3A%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fentity%2F%3E%0APREFIX%20fgt%3A%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fprop%2Fdirect%2F%3E%0A%0ASELECT%20DISTINCT%20%3FCIIC81Label%20%3F3D_view%20%3Fwd_id%20%3FOSM_id%20%3FSMRS_id%20%3FLOD_id%20%0A%20%20%3FFactgrid_id%20%3Ffuzzy_id%20%3Fcoordinates%20WHERE%20%7B%0A%20%20SERVICE%20wikibase%3Alabel%20%7B%20%0A%20%20bd%3AserviceParam%20wikibase%3Alanguage%20%22%5BAUTO_LANGUAGE%5D%2Cen%22.%20%7D%0A%20%20VALUES%20%3FCIIC81%20%7Btib%3AQ1407%7D%0A%20%20%3FMedia_item%20tibt%3AP63%20%3FCIIC81.%0A%20%20%3FMedia_item%20tibt%3AP74%20%3F3D_view.%0A%20%20%3FCIIC81%20tibt%3AP107%20%3Fwd_id.%0A%0A%20%20BIND%28IRI%28CONCAT%28STR%28wd%3A%29%2C%20%3Fwd_id%29%29%20AS%20%3Fwd_item%29%0A%0A%20%20SERVICE%20wdqs%3A%20%7B%0A%20%20%3Fwd_item%20wdt%3AP11693%20%3FOSM_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP4057%20%3FSMRS_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP2888%20%3FLOD_id%3B%0A%20%20%20%20%20%20%20%20%20%20%20wdt%3AP8168%20%3FFactgrid_id.%0A%20%20%7D%0A%20%20%0A%20%20BIND%28IRI%28CONCAT%28STR%28fg%3A%29%2C%20%3FFactgrid_id%29%29%20AS%20%3FFactgrid_item%29%0A%20%20SERVICE%20%3Chttps%3A%2F%2Fdatabase.factgrid.de%2Fsparql%3E%20%20%7B%0A%20%20%3FFactgrid_item%20fgt%3AP1215%20%3Ffuzzy_id.%0A%20%20%7D%0A%20%20%0A%20%20BIND%28IRI%28CONCAT%28STR%28fslwd%3A%29%2C%20%3Ffuzzy_id%29%29%20AS%20%3Ffuzzy_item%29%20%0A%20%20SERVICE%20%3Chttps%3A%2F%2Ffuzzy-sl.wikibase.cloud%2Fquery%2Fsparql%3E%20%7B%20%0A%20%20%20%20%3Ffuzzy_item%20fslwdt%3AP4%20%3Fcoordinates.%20%0A%20%20%7D%0A%7D%0A


Open development – GitLab

https://gitlab.com/nfdi4culture


Wikibase Stakeholder Group Group projects

Digital Scriptorium

https://wbstakeholder.group/projects/extensions


Useful links: 
https://nfdi4culture.de/services
https://gitlab.com/nfdi4culture/
https://service.tib.eu/wikibase-data

Contact:
Ina.Bluemel@tib.eu
Lozana.Rossenova@tib.eu

Wikibase and TIB Open Science Lab

This slide deck is licensed under the CC BY-NC-SA 4.0 license.
Read the full license text here: 
https://creativecommons.org/licenses/by-nc-sa/4.0/legalcode

https://nfdi4culture.de/services.html#c858
https://gitlab.com/nfdi4culture/
https://service.tib.eu/wikibase-data


CSMC

A simple way to store 
and share research 
data

A CSMC file (ZIP 
archive) bundles raw 
research data along a 
dedicated viewer 
(clientside JavaScript) 
to visualize the data

https://csmc-view.chai.uni-
hamburg.de/specification
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https://csmc-view.chai.uni-hamburg.de/specification
https://csmc-view.chai.uni-hamburg.de/specification
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What about 
Research Information?



Page 43

Scholarly Communication has not changed 
(much)

17th century 19th century 20th century 21th century
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How good is CRISPR 
(wrt. precision, safety, cost)?

What specifics has genome 
editing with insects?

Who has applied it to 
butterflies?

Search for CRISPR:
> 238.000 Results

Source: https://scholar.google.de/scholar?hl=de&as_sdt=0%2C5&q=CRISPR&btnG=, 04.2019
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How can 
we fix it?
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Mathematics

● Definitions
● Theorems
● Proofs
● Methods
● …

Physics
● Experiment

s
● Data
● Models
● …

Chemistry

● Substances
● Structures
● Reactions
● …

Computer 
Science

● Concepts
● Implemen-

tations
● Evaluations
● …

Technology

● Standards
● Processes
● Elements
● Units,  

Sensor data

Architecture

● Regulations
● Elements
● Models
● …

Concepts
Overarching Concepts
▪ Research problems
▪ Definitions
▪ Research approaches
▪ Methods

Artefacts
▪ Publications
▪ Data
▪ Software
▪ Image/Audio/Video
▪ Knowledge Graphs / Ontologies

Domain specific Concepts
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Try it at 
https://ask.orkg.org
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The Open Research 
Knowledge Graph 
provides overview 
comparisons on the 
state-of-the-art for key 
research problems
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Future: AI Assistant for the whole Research Life-Cycle



https://de.linkedin.com/in/soerenauer 

https://mstdn.social/@soeren_auer 

TIB & Leibniz University of Hannover
auer@tib.eu

Prof. Dr. Sören Auer

https://de.linkedin.com/in/soerenauer
https://mstdn.social/@soeren_auer
mailto:auer@tib.eu

