
© Fraunhofer -Allianz Big Data und Künstliche Intelligenz

ARTIFICIAL INTELLIGENCE IN NORTH-RHINE-WESTPHALIA
APPLIED AND TRUSTWORTHYAI MADE IN NRW

Dr. Dirk Hecker | KI.NRW and Fraunhofer IAIS | Japan -Tag | May 2019

amiak/ Fotolia.com



© Fraunhofer -Allianz Big Data und Künstliche Intelligenz

Soccer Worldcup 2018
Worldchampion in FootbŻ. in Artificial Intelligence 
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Thesis 1
Future AI can do without big data
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This is rather typical for industrial and healthcare applications

Amount of raw data

Amount of useful data

Video: fotolia /Federico3D 

Conventional machine learning meets limits:

Where phenomena are too complex for current 
machine learning methods

Where only few data is available for learning

Where much of data is irrelevant
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Strategy
Hybrid AI combines learning from data with domain knowledge
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Text

Numerical
simulation

Differential 
equations

Text mining and semantic technologies 
extract knowledge graphs from text

Numerical simulations create more 
data for machine learning

Benefits

Knowledge 
graphs

Performant models despite of few data

Easier transfer to new tasks

Improved transparence and validation
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Example 1: Exploiting numerical simulations
Syngenta Crop Challenge 2019
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1st prize won by team from Fraunhofer IAIS 
and agricultural expert from Univ. of Bonn

Physical
process model

Deep neural
network

Heat and
drought data

Expert

Fine tune parameters

Predict stress for
each hybrid

How will we be able to grow enough food to 
meet world demand?

Approach : Combination of expert knowledge and 
neural networks

Task: Aggregate environmental data into metrics 
representing stresses encountered by different 
hybrids of corn 
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Example 2: Exploiting knowledge from text
Symptom -Diagnosis -Recommender

Seite 6

Machine learning

Trained to detect pieces of text probably
containing symptoms or dignoses

Crafted lexikosemantic rules

Experts design linguistic rules to extract
relations between symptoms and

diagnoses

Hybrid approach Knowledge base

Combined model

Slinking symptoms to
diagnoses

Demonstrator

Input form

Enter symptoms to find 
related diagnoses
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Thesis 2
Future AI is decentral
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This is rather typical for applications in the Internet of Things

Not scalable enough : communication 
costs exceed practical limits

Not responsive enough : too much delay 
induced by communication

Not private enough : sensitive 
information leaves the sensor

Todayƀs centralized machine learning is:
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Strategy
Federated learning at the edge exchanges models instead of data

Image-Sources: www.flaticon.com, by Freepik , Smashicons, Gregor Cresnar8

Combine models

Benefits :

Reduced communication

No sharing of private data

Less central data increases 
security

Efficient usage of local 
computing resources

Learning scales with number 
of streams

No big loss of learning 
accuracy
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Example
Google assistant goes offline
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News from Googleſs developer conference I/O 
2019 

No more access to the cloud is needed

Soon the assistant can run offline on 
smartphones

Answers will be 10 times faster

Memory needs could be reduced from 100 
Gigabyte to 0,5

The exact methods were not explained
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Thesis 3
Artificial Intelligence is the New User Interface 
Haptic Interfaces get replaced by voice

Seite 10

SIMPLE, INTUITIVE, FAST
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Thesis 3
Voice is the new user interface
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Voice assistants will also pervade professional life

Haptic interfaces are being substituted by voice 
assistants:

Speech recognition reached human level in 2016

Speech synthesis has become natural as well

Conducting dialogues is making progress: small 
talk, question answering, negotiating tasks




