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Controlling Risk for Highly Automated
Transportation Systems Operating in Complex
Open Environments

Overview of German ADS Safety Assurance Landscape

Jan Reich /// Fraunhofer Institute for Experimental Software Engineering (IESE)
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ADS safety assurance in Germany:
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Safety case methodology for
managing uncertainty and riskin
complex open environments

www.control-projekt.de
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Project CONTROL - Overview

-

Controlling Risk for Highly
Automated Transportation
Systems Operating in Complex
Open Environments

Consortium Lead: Siemens, Valeo
Budget: 34,5 Mio. €

Duration: 10/2025 - 09/2028

Website: www.control-projekt.de
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Motivation: Complexity of open and dynamic environments g:

For the operation of future automated driving systems on road and rail in open,
dynamic environments, even unlikely and unforeseeable events must be
safeguarded against.

,Safety does not mean knowing everything, but knowing one’s own limits.”

Bild: Unsplash

05.03.2026 /// Tokyo, Japan /// SAKURA Project Final Event 5



Goal: Systematically controlling risk regarding uncertainties ::

* Develop holistic perspective on how to describe, test
and manage safety-relevant uncertainties within the
overall system

* System safety assurance for unlikely and unforeseeable
(“long-tail”) events through continuous runtime
assessment of uncertainties (“safety by design”).

* Develop a new international benchmark for safe
automated driving under uncertainty, which will be a
core building block for software-defined vehicles (SDV).

fine 1] ||h'|.’h|u

ni

Bild: Unsplash

05.03.2026 /// Tokyo, Japan /// SAKURA Project Final Event 6



CONTROL Systems Approach

-

Frequency

Covering ong-tail scenarios

Long Tail
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Events

CONTROL addresses “long-tail”
events: too rare to test economically,
but too frequent to ignore.
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CONTROL: ADS Safety by Design

Uncertainty

Safe even in the “open world”: dynamically and
continuously assess and detect uncertainties in

the system. Result: reliably assess the situation

at any time and respond safely.



Two application domains, one challenge: Controling
risk through holistic system uncertainty management g:
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CONTROL Project Structure

SP1 Quality metrics and quality guarantees

SP2 SP3 Sensor Fusion SP4
Sensor Models Models Adaptive Perception

Handling principles and — Model-based sensor Chain

constraints fusion and algorithms for — Closed-loop simulation
Relevant environmental object tracking Environment model
artefacts Uncertainty propagation Reference architecture
Uncertainty quantification and mitigation Uncertainty estimation
Adverse conditions Adverse conditions Model validation

Model validation Model validation

Perception energy efficiency

- L0 -

SP5 Methods, tools and processes for verification

SP6 Cross-domain safety argumentation

— Integrated, stakeholder-appropriate, and traceable overall safety argumentation
— Tool-supported argumentation method for controlling system behavior under uncertainty
— Continuous, field-data-based safety argumentation across the entire ADS life cycle




Contact Details

IS

Don’t miss any news, results and
publications about the CONTROL
project: Follow us through LinkedIn or
our project website!

CONIROL

www.control-projekt.de

https://www.linkedin.com/
company/control-projekt
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Jan Reich
Department Head ,Safety Engineering®

Mail: jan.reich@iese.fraunhofer.de

LinkedIn: https://www.linkedin.com/in/jan-reich/
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