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900.000 GB
0.5 x the identifiable storage capacity of the human brain

90 % of which are unused



333 picks
16.000 decisions

0 % can be wrong 









Learning

1925 2025

Rise of Public Libraries

• Key Skill: Knowing Where to Search + Memorization

• As books became more accessible through libraries, the skill 
shifted from solely memorizing to knowing where to find 
information. However, memorization still played a significant 
role due to limited access outside of libraries.



Learning

1925 2025

Proliferation of Personal Computers and Early Internet (~1980s-2000s)

• Key Skill: Information Retrieval + Critical Thinking

• As computers and the internet became more common, memorization became 
less important. The focus shifted to finding and processing information 
effectively. Early search engines and online encyclopedias like Wikipedia made 
vast amounts of knowledge available, but it required good searching techniques 
and critical thinking to filter relevant information.



Learning

1925 2025

Smartphone Revolution (~2010s)

• Key Skill: Efficient Searching + Digital Literacy

• With the rise of smartphones and information being accessible 
on the go, the ability to search quickly and accurately became 
crucial. People needed to be savvy with apps, databases, and 
social media, while the importance of long-term memory 
continued to decline in favor of "just-in-time" learning.



Learning

1925 2025

Emergence of AI and LLMs (~2020s-Present)

• Key Skill: Interacting with Knowledge

• The rise of large language models (LLMs) like ChatGPT and other 
AI-powered tools has shifted the skillset toward conversational 

interaction with knowledge. The ability to ask the right 
questions and navigate interactions with AI-driven systems is 
becoming the most essential skill. Here, memorization or even 
manual search is largely replaced by a dialogical approach to 
problem-solving.



Learning: From 
Memory to 
Interaction



Automation: From 
Repetition to ?



How is 
Automation 
Changing?





More sensing and 
compute available in 
components



From execution to understanding.

Automate

Executes a task.

→ Assist

Understands the task.

→ Adapt

Adapts to the context.

Machines that know what they are doing — not just what they are executing.



of enterprise AI pilots 
never touch production

MIT, 2025 — widely cited, methodology contested

More demonstrations than deployments. "Pilot purgatory" is now in common use.

S T A T E  O F  T H E  I N D U S T R Y   ·   2 0 2 5



Why?





Two languages.

C A P A B I L I T Y

What a system can do on a good day.

• Demonstration-proof.

• Benchmark performance.

• Average behavior.

• Six-week controlled evaluation.

vs

D E P E N D A B I L I T Y

What a system must never do on a 
bad day.

• Factory-proof.

• Worst-case behavior.

• Every cycle — for decades.

• Earns its keep for a lifetime.

The 95% gap is not a gap between good AI and bad AI.



Empowering the Future of 
Sustainable and Intelligent 
Automation through 
Algorithm-Driven Innovation.
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AI offers “brains”, automation offers 
“muscle” and “senses”

• Intelligent functionality

• Real collaboration

• Adaptability

• Scalability through generalization

→ Higher efficiency and productivity

AI & Festo: A New 
Era of Automation



Cerebrum

Cerebellum
Brainstem

conscious decisions
planning

reflexes
essential life functions

muscle and movement 
coordination



Cerebrum

Cerebellum
Brainstem

Slowest layer. Widest view.
Changes the system itself.

Fastest layer. Smallest scope.
No consultation needed.

Coordination layer. Wider scope.
Still no conscious thought



Cloud Level 
(Cerebrum)

PLC / Edge Level 
(Cerebellum)

Device Level 
(Brainstem)

Decision 
Latency

Data
Volume

Decision 
Radius

Type of 
Decision

µs

ms

s GB - PB

KB - GB

B - KB
Device / 
System

Machine / 
Factory

Global

Safety-
critical, Fast

Predictive / 
Real-Time

Strategic / 
Analytical



Cloud Level 
(Cerebrum)

PLC / Edge Level 
(Cerebellum)

Device Level 
(Brainstem)

Example Projects

VTUX Configurator

System Config.

Festo Automation 
Suite Assistant

Smart Switching Light

Industrial Apps

VTUX Efficient Valve Function

VTUX Accoustic End Position

VESC Auto Tuning

SDAT Algorithm

Next MS4 



VTUX: A next-generation 
valve terminal

• Integration & Openness: VTUX acts as more 
than just valves – it can serve as an I/O node, 
connecting sensors and actuators directly at the 
machine level.

• Data & Diagnostics (Robustness): VTUX has 
built-in sensors and diagnostic capabilities.

• Explainability & Transparency: VTUX gives you 
eyes and ears on your actuators.

• Smart Functions integrated



AI Functions for VTUX: Smart Switching

• Energy savings

• Shorter cycle times

• Flexible pressure limiting
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Aimed at pressure

Pressurize →

→

-40 %



OUTIN

JAMMED

VTUX Smart Functions Valve Terminal with Software Function to detect Cylinder End Positions

Cost effective
▪ Reduced commissioning and 

maintenance costs

Easy to use
▪ Algorithms fully integrated, 
▪ No installations
▪ Automatic system identification
▪ Plug&Work commissioning

Universal Compatibility
▪ Universal Hardware compatibility 

throughout Festo valves.

Long-term reliable
▪ No mechanical parts prone to 

wear, friction and hysteresis
▪ Constant adaptation to 

deviations (cylinder 
degradation)

▪ Changed system behavior 
detectable

Pneumatic Controls I Acoustic End Position



Special Requirements and Challenges for AI in Industrial 
Devices

Failure rate: % Failure rate: ppm

David Paul Morris/Getty Images

2-3 Years Updates 20+ Years Support 



Industrial AI

Robustness: 
Decades instead of years

Integration: 
Always different environments

Explainability: 
Deep user insights

Precision: 
ppm instead of %



Cloud Level 
(Cerebrum)

PLC / Edge Level 
(Cerebellum)

Device Level 
(Brainstem)

Example Projects

VTUX Configurator

System Config.

Festo Automation 
Suite Assistant

Smart Switching Light

Industrial Apps

VTUX Efficient Valve Function

VTUX Accoustic End Position

VESC Auto Tuning

SDAT Algorithm

Next MS4 



Automation follows instructions.
Autonomy follows intent.



What if…
a machine could 
know how to solve a 
task?









Generalized Skills



Gripper AI Pilot Hub Europe Rohrbach

x8



From Single Tasks to Generalization



+







What is needed for generalization through 
large models?

Data

• We have all data in the internet (text + Youtube + …)

• We do NOT have equivalent data for robotics or industrial automation



Past years successes for real world data 
collections
Open X-Embodiment Dataset, the largest open-source real robot dataset to date. It contains 1M+ real robot 
trajectories spanning 22 robot embodiments, from single robot arms to bi-manual robots and quadrupeds. 

https://robotics-transformer-x.github.io/





Recent success of Generalized AI model doing 
multiple tasks
π0: Generalist Policy

https://www.physicalintelligence.company/blog/pi0



Recent success of Generalized AI model doing 
multiple tasks
Google Gemini Robotics

https://deepmind.google/technologies/gemini-robotics/



BUT…























AND



Industrial AI

Robustness: 
Decades instead of years

Integration: 
Always different environments

Explainability: 
Deep user insights

Precision: 
ppm instead of %



How can we use the 
world-knowledge of 
LLMs to build 
intelligent machines?



Step 1 – Enable 
customers to build 
machines efficiently.



I want to handle a box with 12 
AA batteries. What can Festo 
offer?











Step 2 – Enable 
machines to solve 
tasks efficiently.



From Single Tasks to Generalization



From Single Tasks to Agentic AI



From Single Tasks to Agentic AI

Skill Library

Material 
Detection

…



Skill Library Material 
Detection

…Symbolic 
Planner

Simulation 
Engine

Path 
Planner

Physical World

AI Backend

CECC

Standard Gantry

Camera

PythonChat Interface

Perception 
Module

Action
Module

From Single Tasks to Agentic AI





When skills run out, the 
machine must extend itself.

Holding:  Autonomy  ⟷  Trust

From using skills — to writing them.





Intent-Driven Architecture

Perception

Decision

Learning

Context

Execution



What if…
an AI could build a 
machine that solves a 
task?



Components

Treatment: Paint Joining: Welding
Block Axis Cube

Gripper WelderBrush



             Task 1             Task 2                  Task 3 



What if…
an AI could build the 
components for a 
machine that solves a 
task?



93

Please create OpenSCAD code for a pneumatic cylinder
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95

From a stability point of view, I would center the rod in the cylinder. 
Additionally, some attachment points would be needed to be able to 
build the cylinder in a machine. Can you correct this?

Please connect the mounting holes in a way that the base and cap 
have a square form with the mounting holes in the corners.
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GPT 5 Pro 
Agent Mode

/*    pneumatic_cylinder.scad Parametric, printable model of a 

small double-acting pneumatic cylinder. This script builds a 

simple linear actuator comprised of three main components: a 

barrel with air ports, a rear end cap, and a rod end cap through 

which the piston rod slides.  A piston/rod sub-assembly is 

positioned inside the bore to demonstrate how the parts fit 

together.    

The geometry has been kept intentionally simple so it can be 

rendered quickly. Basic tolerances are added around the piston 

and rod to allow for free movement once printed, but you may 

wish to adjust the clearances and wall thicknesses for your 

particular printer and application. All    dimensions are specified 

in millimetres.    

Author: OpenAI Assistant*/





Automation: From 
Repetition to ?



Automation: From 
Repetition to Intent



Dr.-Ing. Jan R. Seyler
Head of Research and Innovation AI and Controls
Festo SE & Co. KG

jan.seyler@festo.com
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