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Optical Quality of Windscreens

• What are state-of-the-art measurements techniques and KPIs?
• What optical properties are currently being measured in real 

production lines?
• What properties are not measured?
• Are all these optical properties ready for simulation?
• Ageing, Dirt, Replacement?



The P2020



P2020 - Overview & Long Term Objectives

• The next generation of cars will be  multi-sensor, multi-modal, multi-camera, AI 
platforms. The key driver for this dramatic evolution in our vehicles is to increase safety.

• While cameras are crucial for a vehicle to sense and perceive its surroundings, to date 
there had not been a consistent approach in the automotive industry to measure 
image quality. 
• Existing standards are not covering the needs of automotive imaging:

- IEEE-SA P1858 Camera Phone Image Quality (CPIQ) working group 
- EMVA1288
- ISO12233
• Automotive imaging imposes unique challenges due to its varied and distinct 

landscape of different setups (fisheye, multi-camera, HDR, temperature range, …), which 
are not adequately addressed in the existing standards. 

• Therefore, the IEEE-SA P2020 working group has set the goal of defining the relevant 
metrics and KPIs for automotive image quality, enabling customers and suppliers to 
efficiently define, measure and communicate image quality of their systems.
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Active Illumination, More Silicon Area

Idealized
Represents
Unconstrained Development
Bigger Size
Increased Cost
More Processing

Effects fairly obvious

Reality
Constrained
Size or Cost or Processing
Dual Tasks

Trade one KPI for another
Cannot move in just
one direction
e.g Fixed Sensor Size

More Subtle

Well defined, clean, 
objective metrics
- Repeatable
- Adapted for automotive, 

e.g. LED flicker
- Largely orthogonal in 

Hyper-dimensional space

Why is P2020 important?



Subgroup #0
Image quality requirements
and specification standards

(Terms and Definitions)



Subgroup #0 - Image quality requirements
and specification standards
• Coordinates topics relevant to all other subgroups
• List of (actual) Camera Samples
• Camera Matrix
• List of Use-Cases
• List of Automotive Spectra



Sub Group 0 – Image quality requirements 
and specification standards
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Subgroup #1
LED-Flicker



Sub Group 1 – LED Flicker



Sub-Group 1



Sub Group 1 – Tutorial Paper

• Deegan, B., LED flicker: Root cause, 
impact and measurement for 
automotive imaging applications, 
Electronic Imaging Symposium 
2018, Autonomous Vehicles and 
Machines Conference 2018, 
Society for Imaging Science and 
Technology, 
DOI: https://doi.org/10.2352/ISSN.
2470-1173.2018.17.AVM-146

https://doi.org/10.2352/ISSN.2470-1173.2018.17.AVM-146


Sub Group 1 – Psychovisual study



Subgroup #2
Image Quality for Viewing



Sub Group 2 – Image Quality for Viewing



Sub-Group 2 - Image Quality for Viewing
• Developing stable objective metrics initially
• Dynamic Range (Mario Heid - Omnivision) 

• Dynamic Range Extension and Lowest SNR defined for sensor level
• Noise (Orit Skorka – ON Semiconductor, Vladimir Zlokolica, Valeo)

• Moved away from “Low light Sensitivity” at present to concentrate on noise metrics 
versus light level. Probably SNR based. Experimental set-up well defined.

• Glare and Flare (Andre Rieder, Gentex) 
• Well defined experimental setup and luma metric defined as extension of ISO 18844 

to account for source angle. Will extend to account for chroma.
• Resolution (Uwe Artmann, Image Engineering)

• Starting development, probably eSFR based



Subgroup #3
Image Quality for Machine Vision



Sub Group 3 – Image Quality for Machine 
Vision



Sub Group 3 – Paper on CDP
• Geese, Marc; Seger, Ulrich; Paolillo, 

Alfredo, Electronic Imaging, 
Autonomous Vehicles and 
Machines 2018, pp. 148-1-148-
14(14) Electronic Imaging, Society 
for Imaging Science and 
Technology, 
DOI: https://doi.org/10.2352/ISSN.
2470-1173.2018.17.AVM-148

https://www.ingentaconnect.com/search?option2=author&value2=Geese,+Marc
https://www.ingentaconnect.com/search?option2=author&value2=Seger,+Ulrich
https://www.ingentaconnect.com/search?option2=author&value2=Paolillo,+Alfredo
https://www.ingentaconnect.com/content/ist/ei
https://www.ingentaconnect.com/content/ist/ei
https://www.ingentaconnect.com/content/ist
https://doi.org/10.2352/ISSN.2470-1173.2018.17.AVM-148


Summary and Support
• IEEE P2020 is a collaborative effort working towards identifying and 

creating fundamental metrics to evaluate image quality for automotive 
applications.
• Important work that has safety considerations.
• In addition is complex and needs collaboration across disciplines.
• We need your participation!
• Free to attend (+ meeting fee $100)
• Three meetings per year (January (variable location), May (Detroit), 

September (Brussels))
• We also need the support of your companies for meetings and to facilitate 

work
• Trying to keep participation open and free to be inclusive as possible
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We Want You!

Next meeting:
Jan 30/31 2020

Nvidia HQ, San Jose, CA


