System level use of the High-Fidelity
sensor models

Why do you need such a standard for sensor simulation in autonomous vehicles industry?
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Industry Context

OEM, Tier 1s and Tier 2s are strongly tied up together.

Autonomous vehicle needs reliable Perception algorithms

Perception algorithms need multiple pertinent scenario variations

Virtual scenarios needs to show highgly acurate sensor simulations

High fidelity sensor simulation needs High fidelity sub components

High fidelity sensor’s sub components needs to be sharable
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Complexity is exploding

Autonomous perception stacks face an exponential growth in variation needs.

Scene Variation
« Weather, illumination, road layouts
« Dynamic agents: pedestrians, animals, vehicles
* Rare edge cases and long-tail events
» Regulatory and geographical differences
Sensor Variation
» Optics (FOV, distortion, chromatic aberration)
» Electronics (read-out, rolling shutter effects, noise, sensitivity)
« Physical mounting & calibration
« Environmental response (temperature, vibration, dirt)
Post-Processing & Signal Processing Variation
* ISP (Image Signal Processing) pipelines differ by vendor
» Al-based denoising, HDR, demosaicing
» Radar DSP stacks, LIiDAR filtering
« Each version changes perception outputs
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Complexity is not an issue!

How to overcome the complexity of autonomous vehicle training?

Pain points :

« Supplier: Too many OEM simulation environments —
impossible to build/validate a model for each.

* OEM: | need realistic models for perception

validation, but suppliers can't afford to adapt them to -
my environment. COI Iabo ratl O n

« OEM: Phenomenological models require long
correlation cycles whenever configuration changes.

« Imager Supplier: | must prove integrated
performance but lack details on other components,
reducing accuracy.

« OEM: Each sensor model requires costly integration
into my simulation chain — | skip it and rely on
expensive road testing.
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A Standard Exchange Format for High Fidelity Sensor Models

Just like CAD or material standards enable collaboration in mechanical engineering, High Fidelity
Sensor Models standards enable collaboration in sensor simulation.
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Interoperability: One model works across tools, companies,
and simulation platforms

Reusability: Components (optics, electronics, ISP) can be
shared independently

Modularity: Tier-2 supplies optical filter — Tier-1 builds
sensor — OEM integrates into the vehicle

Traceability: Each parameter is documented and linked to
metadata

Versioning: Easy evolution as sensor specs change
Confidentiality: Each packages can be secured in a way that
the owner of the package can share it without compromising
IP.
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Thank you for your attention
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