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Artificial Intelligence (AI) 
will contribute to 
overcome crucial 
challenges concerning

• Energy

• Climate 

• Food

• Healthcare

• Mobility

Artificial Intelligence



Deep Learning
Key technology of artificial intelligence. 

AI became the fastest growing field of 
computer science via Deep Learning.

Many success stories of Deep Learning.



LSTMs predict
floods and 
droughts



AlphaFold (Nobel Prize)

AI Breakthrough in Biology



Deep Learning

Generative 
Models













ChatGPT Failures



Three Phases of AI
1. Basic Development

2. Scaling Up

3. Industrialization 
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Steam Engine
Basic development

Scaling up

Industrialization

1st century: Hero's engine. 1698: Savery’s Engine.1679: Papin's steam digester.

1707: Papin’s steam engine. 1712: T. Newcomen atmospheric engine. 1720: J. Leopold's steam engine.

1878: Watt's steam engine 1788: Boulton & Watt’s Lap Engine. 19th century: double acting stationary engine. 



Haber-Bosch Process
The Haber–Bosch process to produce ammonium nitrate for fertilizer led to
• population boom
• concentration in cities
• “nearly 50% of the nitrogen found in human tissues originated from the Haber-Bosch Process” 

(Solomon, P. M. – 2004).

Basic Research: 1784 Berthollet to 1901 Le Chatelier

Scaling up: 1909 Haber at BASF (Nobel Prize 1918) 

Industrialization: 1910 Carl Bosch (Nobel Prize 1931)

https://commons.wikimedia.org/wiki/File:Haber-Bosch-En.svg

https://commons.wikimedia.org/wiki/File:Ammoniakreaktor_MS.svg
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AI Scaling Up: Transformer
https://en.wikipedia.or
g/wiki/File:Transformer
,_full_architecture.png

Transformer: 
ResNet and 
Attention



LSTM





Industrial AI
NXAI GmbH is dedicated to industrial AI:
• AI for industrial applications in engineering, robotics,

construction, design, automation, process control, optimization
• AI revolution in industry at scale and with domain expertise

• AI4Simulation: large-scale industrial simulations 

• xLSTM: new scaling technology and European LLM (large language model)



AI for Simulations
Group of Johannes Brandstetter:

• AI is on the cusp of disrupting industry-scale 
simulations

• foundation models for language, compute 
vision, weather modeling, and protein design

• scaling-up deep learning models for every-
day engineering and design processes

• disrupts industries



AI for Simulations
Simulations

• discrete element method (DEM) to 
simulate particles

• computational fluid dynamics (CFD) for 
simulating fluid and gas (air)

• neural methods are 1,000 to 10,000 
times faster

• neural methods scale to 100 Mio. mesh 
points or particles while numerical 
methods are limited to 1 Mio.



AI for Simulations
Simulations



AI for Simulations
Simulations



xLSTM

With xLSTM we asked a simple question: 

How far do we get in language modeling when

• scaling LSTMs to billions of parameters

• leveraging the latest techniques from LLMs

• mitigating known limitations of LSTMs? 



xLSTM outperformed all competitors on all 

tested (small) language datasets.

xLSTM is faster than GPTs and has less 

compute, therefore is more energy efficient.

xLSTM



Productivity Increase by AI





Bilateral 
Artificial Intelligence

BILAI



Martina Seidl
Symbolic AI
SAT Solving
Formal methods

Sepp 
Hochreiter
Machine Learning
LSTM
Vanishing gradient

● Institute for 
Machine 
Learning

● ELLIS Unit Linz
● LIT AI Lab
● Institute for 

Symbolic 
Artificial 
Intelligence

Robert 
Legenstein
Machine Learning
Computational 
Neuroscience

● Institute of 
Theoretical 
Computer Science

● Institute for Artificial 
Intelligence and 
Cybersecurity

Christoph 
Lampert
Machine Learning
Trustworthy 
Learning

● Machine Learning 
and Computer 
Vision group

● ELLIS Unit ISTA

Agata 
Ciabattoni
Logic
Reasoning

Thomas Eiter
Symbolic AI
Knowledge 
representation

● Institute for 
Logic and 
Computation 

Gerhard 
Friedrich
Symbolic AI
Model-based 
reasoning

Axel 
Polleres
Knowledge 
Graphs

● Institute for 
Data Process 
and Knowledge 
Management

BILAI Consortium:
35 Key researchers
13 ELLIS members
11 ERC grants
2 FWF Wittgenstein awards
3 FWF START prizes
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