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Emergence: the solution comes from system
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“ECSEL/ KDT European funded projects in the ECO system of mobility, infrastructure & energy
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Human friendly
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The individual human will choose his way of mobility,
Driving, connected assets, digital twin technology will minimize emissions, optimized by extrinsic intelligence

and efficiency from electric, connected, automated and shared mobility
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Industry 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. Franz Zieher, Reiner John
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Synergy in collaborative, emergent,
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Technology stack
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Evolution of
software defined
goods and
services
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centralized Distributed, multi domain  Emergent, multi-domain/ virtual
Collaborative-Al Cognitive-Al Synergetic-Al

Cyber Physical Cognitive Synergetic/emergent
systems Cyber Physical systems Cyber Physical systems

Technology

80-100ECUs 4-5 high-performance - Cluster distributed Al/signal processing

Multiple CAN, LIN, Ethernet distributed multi/manycore loT/CPS Noninvasive/QuantumSensor

Flexray, Zonal communication Backbone
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Dedicated domains
Consolidation of functions
Routing handled by advanced gateways

Distributed control
Many nodes
Intercommunication
via central gateway

Virtualized functions executed in “HPC”
Zone depended loT/CPS
Routing handled by advanced gateways

* Products and services become more human centric
* Ethical behavior from human Machine interaction
e Stack oriented Design and adaption make them affordable and flexible to build
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The proposal is to connect SC3, SC4 and SC6 by leveraging on the quantum sensor technology.

Al-READY: enabling different application through quantum sensor technology (1/4)

In fact the same QS technology will be integrated into different processing platforms thus enabling different
applications in different SCs

highest precision & sensitivity for multi-physical
characterisation to optimize systems on the edge

Quantum-sensors
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Quantum sensing

Quantum sensing makes use of the unique and counter-intuitive
properties of matter and light when it is governed by quantum
physics, such as quantization of energy levels, particle-wave
duality, coherent superposition, and entanglement, to make
precision sensors and measurements.

Applications of guantum sensors

range from medicine to navigation, security, materials science,
and even astrophysics.

Primary challenges

in quantum sensing is to protect the quantum system that is
being used as a measurement device from the deleterious effects
of interactin%with its surrounding environment, while remaining
sensitive to the target signal.

Quantum sensing research spans
from Chemistry, Physics, and Engineering science




First ever made integrated Q sensor magnetic field
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Example: Real-time torque sensing allows to monitor true

. _ power transfer, which is crucial for drive control systems,
More than Moore -> fu nctlonallty especially in terms of efficiency and safety improvement

o mmWave sensor
Current limitations:

Use the strength of Europe's semiconductor technologies Robustness against electromagnetic interferences,
vibrations and limited installation space.

Semiconductor content -> New:

new semiconductor are the key to the new world New concept for torque measurement using tunable
millimeter-wave metamaterials together with a continuous
wave radar chip as read out.

SiC, GaN -> High innovation
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