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Outline
Background

NLP, NLU, KGs & Conversational AI

- The Mushroom Effect

The SPEAKER Platform
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Background
We build conversational AI platforms

Powered by knowledge graphs

Obtained by integrating heterogeneous data
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Background

● Speech and text are 
the most natural 
interfaces

● Dialogue systems 
become a standard 
communication 
interface  



Mikhail Galkin, AI Talk EU, 25.10.2019

Knowledge Graph

https://wikidata.metaphacts.com

https://wikidata.metaphacts.com/
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Open-domain: Wikidata, DBpedia

Biomed: Drugbank, SNOMED-CT, Bio2RDF

Industry 4.0: RAMI

Finance: FIBO, FRO, XBRL, FinReg

etc

What’s available

Knowledge 
Graphs

Ontologies

https://wikidata.metaphacts.com/
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What’s possible - Question Answering

https://wikidata.metaphacts.com/
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What’s possible - Dialogues



Knowledge graph-based dialogue systems
● Knowledge graph schema can be small, but training data 

has to be large ( > 10 000 data points)
○ Less data -> rule-based systems are preferred

Relation linking # 

Predicates 131

Training examples 52122



Knowledge graph-based dialogue systems
● Knowledge graph schema can be small, but training data 

has to be large ( > 10 000 data points)
○ Less data -> rule-based systems are preferred

● Dialogue ≠ QA
○ Goal-oriented and particular context
○ Dialogue state (context) has to be memorized

Relation linking # 

Predicates 131

Training examples 52122

We signed a contract with 
X last week.

Great

How many employees 
work there?
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Mushrooms?
What is this building? Q

This is Berlin HauptbahnhofA

What is its architectural style? Q
Berlin Hbf
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What is its architectural style?

Wikipedia
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What is its architectural style?

SQuAD
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What is its architectural style?

MS MARCO
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What is its architectural style?

HotPot QA
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Mushrooms!
What is this building? Q

This is Berlin HauptbahnhofA

What is its architectural style? Q

MushroomA
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Mushrooms! What is its architectural style? Q

✓ its = Berlin Hauptbahnhof
✓ In Berlin
✓ Concept ~ Style 

❌ Applicable to the city concept, not 
architectural style of the station

❌ Close, but not correct 
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With KG flavors

Can mushrooms be 
an architectural 

style?
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With KG flavors

Can mushrooms be 
an architectural 

style?

Probably not
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So why you need graphs?
Implicit or explicit constraints on produced answersHow many children 

does Berlin Hbf have?
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Train stations 
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So why you need graphs?
Implicit or explicit constraints on produced answers

- reduce candidates space
- help to fight the mushroom effect
- ontologies help

Complex QA via (sub)graphs aggregations What is the busiest 
train station in 

Germany?
select ?station ?visits where {
 ?station wdt:P31 wd:Q18543139 . # central stations
 ?station wdt:P17 wd:Q183 . # in Germany
 ?station wdt:P1373 ?visits . # daily visits
} ORDER BY DESC(?visits) LIMIT 1 # sort

How many children 
does Berlin Hbf have?

Train stations 
don’t have kids

Hamburg Hbf
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So why you need graphs?
Graphs significantly improve reasoning 
compared to sole natural language inference

Takeaway 1
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So why you need graphs?
Graphs significantly improve reasoning 
compared to sole natural language inference

Reasoning outcomes are 
explainable and traceable

Takeaway 1

Takeaway 2
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KDDS
Knowledge-driven 
in-car dialogue 
system (EN/DE)

Full DBpedia 
2019 (wikidata 
branch)
  > 50M entities
  > 4B triples
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KDDS @ 
Hannover-Messe
Building KGs from enterprise 
sources is still a challenge
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KDDS @ 
Hannover-Messe
Building KGs from enterprise 
sources is still a challenge

Depth of knowledge vs 
variety of domains

Explainability is crucial
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Fraunhofer IAIS
Standort Dresden

ML2R
National Competence Center for 
Machine Learning Rhein-Ruhr

Fraunhofer-Alliance Big Data AI
The biggest Fraunhofer alliance 
with > 30 institutes led by IAIS

AI4EU
EU Lighthouse 
Project for AI

International Data Spaces 
Association
Data sovereignty for Big 
Data and AI, 100+ 
companies 

CEE AI
Center for Explainable and Efficient AI 
Technologies with TU Dresden

Fraunhofer Center for 
Machine Learning
IAIS-led part of Fraunhofer 
Cluster of Excellence 
Cognitive Internet 
Technologies
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SPEAKER
★ Digital sovereignty

○ Independent from Google, AWS
○ Compliant with German enterprise and 

user data protection regulations

★ B2B-oriented
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SPEAKER
★ Conversational AI

○ Acoustic frontend
○ Speech recognition in DE & EN
○ Focus on integrating 

enterprise knowledge
○ Modular design
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SPEAKER 
Consortium
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SPEAKER Platform
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SPEAKER Use-cases

Automotive

■ Easy access to information about 
surroundings and landmarks

■ Voice input & output increases 
driver safety 

■ Interactive city guides via natural 
dialogues
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SPEAKER Use-cases

Disaster Management

■ Timeliness of response and remedy

■ Optimization of resource planning 
and use

■ Consistency of available 
information in real time
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SPEAKER Use-cases

Business Processes

■ Support and optimization for 
business and decision processes

■ Comprehensive answers on the fly 
combining multiple data sources

■ No need to search through files in 
the information system
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SPEAKER Use-cases - Financial QA
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SPEAKER Use-cases

Logistics

■ Navigation through logistic centers 
or warehouses

■ Low-barrier access to information 
and on the fly inferencing

■ Time saving with less mistakes
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SPEAKER Use-cases

Media Archive

■ Lightweight speech-based search 
for specific content

■ Rapid orientation in massive 
amounts of media files

■ Hands-free: intuitive and 
comfortable operation
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SPEAKER Use-cases

Medical

■ Reduced efforts for patient status 
reports

■ Condensed natural language output 
combining multiple datasources

■ Immediate access for efficient 
scheduling & treatment plannning
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Thank you!
mikhail.galkin@iais.fraunhofer.de

 
jens.lehmann@iais.fraunhofer.de 
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