From Simulation to Reality



Physical-realistic simulation
(not photo-realistic)



Aut\oSens

YOUR effect ONE effect

Nvidia Keynote from CEO Jen-Hsun Huang,
https://www.youtube.com/watch?v=Z2 XINfCtxwl



https://www.youtube.com/watch?v=Z2XlNfCtxwI
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Road markings —
an opportunity
to change reality

The BELLAROMA Project



Road markings

.app.goo.gl/|4xzfn509dGCdKvu8
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Safety relevant

G ¢
® S
o
mb
SO
c 4
(o JIN ==
VU W
C 2
0 &
5 &
O C
.
o
-
0 &
£3
R O
-
-
:
e.l
O V¥
o =
Ec
= 8
ﬂOaS
>
O 2



Specified in color space

& ASA

Which one is better for camera visibility? Interaction with IR-cut filter?

Actual

samples produced for the BELLAROMA project
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What about IR?

https://en.wikipedia.org/wiki/Infrared#/media/File:Atmosfaerisk_spredning-en.svg

Transmittance. %

https://www.lynred.com/e-learning/infrared-detection-basics
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Non-biological observer

& ASAM

Official CIE Research Forum!

lacomussi, P. et al. IS IT TIME FOR A NON-BIOLOGICAL REFERENCE OBSERVER?
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Abstract

Advanced Driver Assistance Systems (ADAS) play a relevant role in compensating for human
physical limitations and increasing road safety. Cameras and sensors (e.g., lidar) are crucial
for a vehicle to sense and perceive road surroundings and act to increase driving safety. Thus,
driving is no longer a human-only visual task. Camera systems have been developed over many
decades with the human visual system as a reference, both as a technical basis (e.g., the choice
of colour filter arrays) as well as the final application, providing an image to the driver.
Increasingly, this reliance on the human visual system limits the development and performance
of ADAS functionality, as the consumption of the images by a computer vision algorithm has
distinctly different requirements than the human visual system. In this article, we detail these
differing requirements with examples from automotive applications, to support the need for a
new non-biological reference observer like the CIE photometric reference observer for colours.

https://store.accuristech.com/cie/standards/cie-x050-o0p029?product_id=2578999

v
' ’ International Comm:

Commission Interna’

. ‘ Internationale Bele

ABOUT THECIE TECHNICAL WORK PUBLICATIONS RES'  _ASTRATEGY NEWS ANL NTS

TOWARD A NEW CIE REFERENCE OBSERVER NON-
BIOLOGICAL

RF Number RF-06
The scope of this Research Forum is to aggregate all interested parties and provide a road map for the definition of
a new reference non-biological observer, especially for road applications.

To apply to participate in this RF please complete the CIE Technical Committee and Research Forum Membership
Application Form, sending it to the CIECB for follow-up with the RF Convener.

Establishment:
Wednesday, February 21, 2024
Convener Name: Paola lacomussi

https://cie.co.at/researchforum/rf-06
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First simulation results
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From simulation to reality

. Basic research for direct application
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Nt * Physical-realistic, not photo-realistic

» Road markings are a great opportunity to improve Safety=ifi°
reality by simulation

- Don’t constrain technical systems by human limitations
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MTF = MONEY

End of Line Test — MTF variability
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Production tolerance (e.g. defocus Az)



Woavefronts  ASAM

Fundamental description of light

Plane wavefronts

Wip, o)

Aberrated (deformed) wavefronts



& ASAM

Zernike Polynomials

https://www.allaboutvision.com/conditions/aberrations.htm
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& ASAM

Zernike Polynomials

https://www.allaboutvision.com/conditions/aberrations.htm
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Windscreen as prescription glassegm

Without windscreen With windscreen
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Individual Part Tolerances!




