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Problem Scope LIV v
m Autonomous driving heavily relies on Computer Vision 4 Convolutional Neural Network i Optical System
. | Architecture and data richness ¢ = Camera lens and windshield
m Autobahn use case requires long-focus cameras
m Long-focus cameras are very sensitive for optical aberrations
m Aberrations blur the image by the PSF of the optical system B Wi dehiold
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m Optical aberrations induced by the windshield generate dataset shifts - requirements for

: : : Optical metrology level-4 Image Signal
m Dataset shllfts deteriorate the .p.erforman.ce of Al-algorlthms functionality g Frocessing
m Safeguarding autonomous driving functionalities puts optical

requirements on the windshield

m Bijectivity between optical system metric and Al merit function required

m Optical KPIl needs to be measurable for quality assurance purposes
m How does this metric correlate to current governing quality standards?
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Results to: R . Results to: B .

Al-algorithms vs. optical system performance Prediction uncertainty vs. optical system performance
m MTF at half Nyquist correlates poorly to the Al-KPIs: m Model overconfidence increases: m Aaccuracy >> Aconfidence:
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m Strehl ratio establishes a weak correlation to the Al-KPIs: < ) > 46 <
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m Optical informative gain shows slightly stronger correlation: Shapley value [1]
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~151 g 2ffic sign dlassiication, S direction — is fundamentally incapable of capturing information about the
_ gl ene detecton Shmounding > N PSF and the oblique astigmatism (Z,) in particular.
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MIn(OIG, OIG,) [%] oIG [%] m The System MTF is not multiplicative due to the LTI-constraint violation.

Hochschule Diisseldorf

D University of Applied Sciences —< ﬁ HELMHOLTZ
CARLAD HSD } CDS  |sssociaron

AT

Karlsruhe Institute of Technology




	Foliennummer 1

