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This is NOT a Presentation (Almost) - But Collective Investigation

Why Synthetic Data?

Generation Paradigms

Validation

Existing Challenges

What we won't solve today ?

» Finding the PERFECT synthetic data generation method
 Finding the perfect usecase for synthetic data

» Finding the PERFECT validation strategy

No Silver Bullet !!!
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Image: Generated by Gemini Al - Valeo
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Rule of Engagement

- As interactive as possible
- Polling
- Sub group discussions

- Expert panel discussion

- Call out at any point, if any point feels like a “silver bullet” or the discussion is too optimistic

CONTRACT

For the Foundingof 2 ComP2rY

partnership Agreementof2 Company

Let’s sign the contract :)
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Let’'s Guess - Round 1

1 2 3

Generated by Carla Generated by Carla Generated by Carla
(Valeo) (Valeo) (Valeo)
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Let's Guess - Round 2

Generated by Gemini Al Generated by Foundation Model Generated by Gemini Al
(Valeo) (Aumovio) (Valeo)
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Let’'s Guess - Round 3

1 2 3

Recorded by Camera Generated by Foundation Model Recorded by Camera
(Valeo) (Aumovio) (Valeo)
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Let’'s Guess - Round 4

1

Recorded with Real LiDAR
(Valeo)
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2

Generated by Carla
(Valeo)
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Motivation o

WHY SYNTHETIC DATA?
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Generation Paradigm - Simulation

Autonomous Driving SW-Stack

A 4

Environment Model +
Motion Planning

h 4

A 4

Controller

Actors

Weather models

Vehicle Dynamic
AVLVSM™
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Sensor models
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OpenSCENARIO
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OpenDrive OpenScenario
(.xodr) (.xosc)

AVL Unreal Engine enhance

20.05.2026 | Jithin Sid | Schwalbach am Taunus | joDATA Final Event

<

Reproduce xosc file (Esmini cosimulation)
Execute scenario in batch
Vehicle dynamics for Ego

Integrate/inteface model/application
packaged as FMI/FMU - cosimulation and
model exchange

Compatibility with other fmi compliant tools
Sensor model

Weather model

Windows and Linux

OpenScenario and OpenDrive supported

ROS2 and FMI2 interfaces supported



Generation Paradigm - Simulation

L JUST
BETTER

Agentic scenario and synthetic

data generation based on
requirements

) 2><(
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Generation Paradigm - GenAl
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Minimize \

Use a layout-to-image diffusion model to
generate synthetic traffic scenes along with
corresponding object detection ground truth.

Integrate the generation process into a multi-
objective evolutionary optimisation
framework.

Iteratively modify scene prompts (layouts)
using statistical modelling to guide and
improve optimisation outcomes.
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Help vs Hurt

For a complex urban intersection scenario,
would you prioritize a CARLA simulation for
its structural control or a Diffusion Model
for its visual variety?

Beyond the initial generation, what are the
'hidden’ costs of using synthetic data that we
often overlook?

What is the single most important technical
breakthrough needed before we can stop
calling it 'synthetic data' and just treat it as
'ground truth'’ data? Is this breakthrough even
possible?

Identify scenarios where using synthetic
data might give a team 'false confidence.'
How could that false confidence lead to a
failure in a real-world perception task?
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Existing Challenges ‘)

The Final Boss - Synthetic Radar Data

» Based on electromagnetic waves - much more complex than Camera and LiDAR
Multipath reflections is a big issue

Simulating non- idealities in phase is complex

Simulating inter and intra sensor intereferenecs is non -trivial

Tools from dSpace and Ansys exist. Still far from real world applications

Questions

- If a perception model performs perfectly on a massive synthetic 'Corner Case' dataset, but your most senior engineer has a
'gut feeling' the physics are slightly off, which do you trust to sign off on the safety case?

- In five years, do you think we will stop calling it 'Synthetic Data' and just call it 'Training Data' because the validation gap has
been fully closed?"

+ Would you sign off on a level 4 autonomous vehicle whose perception was trained on 90% synthetic data?
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Conclusion

The problem is no longer generating the data

It is having proper framework for technical validation to trust it

We don't need a silver bullet - We need a better yardstick
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Thank you for your attention!

JUST

B ETT E R Sandeep Kumar, Nicolas Scheller | Valeo GmbH
Torsten Stiehm | Luxoft GmbH
Erwin Kraft | Aumovio
Jithin Sid | AVL Software and Functions GmbH

. www.justbetterdata.de/en/home/
ﬁ: s www.linkedin.com/company/ki-familie

for Economic Affairs
and Energy A
» VDA @K e e
Funded b LEITINITIATIVE FAMILIE just better DATA is a project of the KI Familie. It was initiated and developed by the
the El:’r';p:an Yinion on the basts of ¢ dectson. VDA Leitinitiative autonomous and connected driving and is funded by the Federal
NextGenerationEU Ministry for Economic Affairs and Energy.
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