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Today´s contradictions
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individuum knew´s

nothing about the bridge

Trustfully Collaboration in complex, complicated and chaotic systems 

Emergence: the solution comes from system
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Sustainable Mobility and climate neutral economy by emergence

Resources, Design, Manufacturing 

Power plant

Power Distribution

ECO Design, Carbon dept visibility, 
environment impact, supply chain 
resources, Efficiency, Material 
substitution, reduce yield losses

Product as a service, advisory service, 
Integration and simulation of energy grid,  
traffic with real time energy prediction, 
maximize lifetime, predictive maintenance 

Design for recycling, Re-Use
Separability and 2nd life or 
Re-attribute, product disassembly

End of life

components and data 
for cyclic economy  

vehicle in traffic: intrinsic vs. extrinsic efficiency, intelligence

Driving, connected assets, digital twin

1 2 3

Cynefin-FrameworkSimple System complicated System complexe System chaotic System



3l/100km

5l/100km

Google

- 30%Society 5.0

mobile, multimodal
many people will benefit
Target: Social Optimum

Traffic, 
Infrastructure Logistics Traffic optimum

CO2

Modell
Speed, Efficiency

Emergence

Fast trip
My lifetime

General expectation on mobility
Availability , reliability of trip  

cognitive
swarm

predictive

Vehicle is only real 
in his context

digitalsocial

mobile

life

Energy
Cost

Where to go?
How long to drive
How to go?

personal

Mobility 5.0

Driving, connected assets, digital twin
The individual human will choose his way of mobility, 
technology will minimize emissions, optimized by extrinsic intelligence 
and efficiency from electric, connected, automated and shared mobility  

Auto 16:56 til 19:05 (2 h 9 min) (196 km)

Train 17:25 bis 20:34 (3 h 9 min)

bicycle 11 h 10 min (213 km)

walk 37 h (177 km)

Graz Hauptbahnhof - Hofburg Wien, 1010 Wien

Franz Zieher, Reiner JohnIndustry 5.0 and Society 5.0: fair use of resources in the sense of a social optimum for the needs of all people in the society.

… affordable? CO2?



The ECO system of European funded projects 

Quantum encryption
Quantum sensor
Quantum computing

Emergence

Fleets 

Vehicle in Traffic

Green Deal

Sustainability, 

Ecosystems

Society 5.0

Cyclic economy

ECO Design, Efficiency, Material 
substitution, reduce yield losses

AI4DI

Multi-domain

Industry 5.0

AI for cloud to edge

Carbon dept visibility, environment 
impact bill, supply chain resources, 

Redundancy 

Complexity

Fail operational

Fail-awareAutoDrive

3CCAR

Castor

Multi-propulsion

Multiphase

Efficiency

Functional Integration

Monitor device, 
Life time monitoring
Certification framework

Motorbrain

L3, L4, L5
Control

Perception
Sensor
controlConnectivityPropulsion

Prystine

ECAS2030

components and data 
for cyclic economy  

Autonomous Digitalization

ECAS2030

Complexity explosion

Platform for cross-
cutting requirements

AI4CSM

Scalable embedded 
Intelligence for Edge 
and edge/cloud 
operation

Complexity 
solved by 
trustable AI

Architect

NewControl

E3Car

Mobility.E

www.mobilitye.eu



AI4DI artificial intelligence for the digitizing industry

Build and sustain dynamic AI technology ecosystems in Europe, ensuring ethical, responsible, and trusted AI for safety-critical real-time applications.

https://we.tl/t-6ZDubJZIfN
AI4DI Book for download

https://urldefense.com/v3/__https:/we.tl/t-6ZDubJZIfN__;!!Oq50-tQ!_EJntEEo5fm9x4s8bIUZ5jPlsWDHaCRF5TEKNn4lUsESn8jA7FnWXhd72AGLklQ$


Integrated, Fail-Operational, Cognitive Perception, Planning and 

Control Systems for Highly Automated Vehicles

Holistic virtualized platforms

enabling mobility as a service

Driving, connected assets, digital twin

Increase the accuracy and robustness of algorithms, E/E architectures 
for adaptive perception

Increase performance, power, reliability, and reduce cost of the on-
board computing platforms used for perception, cognition and control

Achieve certifiability of adaptive algorithms for safety-critical control 
functions

Develop a generalized hardware abstraction layer for efficient, 
adaptive fail-operational control of propulsion systems across 
vehicular platforms

Competitive edge to European industry

Increase user acceptance of automated control functions



European funded projects & technologies

Technology driver

Driving

SAE L5: fail operational propulsion 

system

https://autodrive-project.eu/

SAE L4: driving from harbor to 

city of Malaga Iriza, Technalia et. all

Bosch, Germany

Lange Aviation

Germany

Inverter
& Battery Monitoring for Aerial Vehicle

E-Axle: What’s new?
fail-operational design by using clutches to be 
able to de-couple in case of mech. failures
scalable design for faster lightweight robo taxis 
(1000 kg, 100 km/h) & more heavy shuttle pods 
(3000 kg, 30 km/h)

https://www.mobilitye.eu/projects/autodrive



EV Propulsion 

E3Car
2009 - 2012

Castor
2011 - 2013

MotorBrain

2012 - 2014

Emile
2013 - 2016

Powerelectronic integration by different 

Technologies and Performance increase

E3Car: 
separate,3-phase

Castor: 
built-on,6-phase first investigation

MotorBrain: 
built-on, 9-phase

Emile:
Fully integrated Power electronics, multiphase

3Ccar
2016 -

2019

Driving

AutoDrive
2017 - 2020

3CCar:
Power electronics fully integrated, 

6-phasephase

AutoDrive
Fail operational system, highest 

efficiency , lightweight, 2X 250KW



2025

2015

2020

2030

Multiphase
E-Machine

20.000 rpm
E Machine

Embedded 
power 

electronics

Air cooled
auxiliaries

>100 kW
Hybrid

>200 kW
Hybrid

dynamic 
stabil
EV Predictive &, 

collaborative 
Traffic

Connected
Urban Traffic

Safety
integrated
powertrain

Fail
operational
powertrain

Individual
powertrain

components

Versatile
integrated 
inverter

Lightweigt
endurant

X-machine

6 phase
control

Self-learning
control

High safety 
control

Next Gen 
Hybrids

Partly
Autonomous

EVs

Driver
Assistance

L4,L5
Automated

EVs

Modular EV
Standards

Dedicated 
systems

Fail aware
Redundant EM

High dynamic
drive  control

Hybrid
Wave

EV
Wave

EV
Mainstream

Mission Zero
congestion

& emissions)
fatalities

Power 
electronics

Electric 
motor

Sensor
controlSoftware and

Control EV
EV in 

collaborative
Traffic

Drivetrain

Cost efficient 
integration

Trustworthy
AI

EV Platforms

SiC

GaN

800 V
Link voltage

Multilevel
inverters

Magnet free
E-machine

Functional
integrated
powertrain

AI-
control

State of health
diagnosis

Wolfgang Wondrak 
Reiner JohnAutomomy

Multi physical
Safety & control



Semantic – Layer ECAS

Intrinsic & extrinsic Efficiency

[Max ~some %] [est. 20-30% overall]

Services, Affordability, Usability 

> 50% ECAS in market by 2030

Connectivity V2X Edge/Cloud

De-Carbonisation Digitalisation (exponential growth)

Electrification AutomatisationStandardisation

Mobility

Volume, 
market share

Zero 
emission

CO2 footprint CO2 @ infrastructure and Energy

Resources, Design, Manufacturing Driving, connected assets, digital twin End of life



Final page: 
Thank you very much, 
Many greetings to Vienna
Autonomous 2021 


