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Outline

* Needed safety solutions
* Proven technologies

* Uncertain regulations

* Powerful market forces
 Confusing voices

e What do we know?

* Where do we go?




Need for Improved Safety
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Visual Performance

* Speed and accuracy of
visual processing depends
upon:

* Overall light level

00.90-1.00
00.80-0 90
m0.70-0 80
m0.00-070

e Contrast
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(Rea and Ouellette 1991)



Role of Automotive Lighting

e Most roads in the U.S.

are not illuminated 0%
(NHTSA 2007) so )
vehicle headlights are 20% | .
critical
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Driver Behavior is not Always Optimal
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Lighting’'s Implementation is not Always Optimal
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Adaptive Driving Beam (ADB) Headlights

High roadsideillumination Low roadside illumination High roadsideillumination
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ADB Improves Visibility and Reduces Glare

De Boer Rating Scale
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Visual Performance Benefits of ADB
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At minimum safe stopping distance for highway driving, ADB headlights are
predicted to result in (relative to low beam headlights):

* 5.3% nighttime crash reduction for 30 year old drivers

* 12.3% nighttime crash for 60 year old drivers (Bullough 2021)



Value and Benefits of Projected Road Images
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Steps Toward ADB Regulation

* Field tests of an ADB vehicle were
made along a flat, straight road using
procedures developed for SAE J3069

» Measurements were feasible and
repeatable
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Regulatory Uncertainty

=  SAEJ3069 (1stedition): 14 pages
= '  Docket No. NHTSA-2022-0013: 111 pages

* Issues include small/restrictive “transition
zones” that could result in large “dim” regions
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Powerful Market Forces

= Drivirng

Safety / Info For Drivery

: ) !
* Desplte ADB’s promise, much The importance of headlight performance in
focus is on low beam safety ratings

IIHS reported nighttime crash rates per mile are nearly 20 per cent lower for

h ea dllght p e rfo rmance vehicles with headlights that earn a ‘good’ rating

Justin Pritchard

Published Nov 09, 2022 + Last updated Nov 09, 2022 + 6 minute read

* Numerous rating systems to

evaluate VehiCIe headlights — CAREDRIVER »cs s monELs ~

have been developed Better Headlights Help More Models Earn
Top Safety Pick+ Awards

° Insurance InStitute for The IIHS revealed that an additional 16 models have received the top accolade for
Highway Safety (I I H S) System 2022, mainly thanks to upgraded standard headlights.

is influential in the U.S. L _



Influence of IIHS Rating System

 [IHS tests headlights with vertical aim “as
delivered”

e In 2016 the range of vertical aim was 0.9°
(0.65° down to 0.25° up)

* In practically none of them, the aim was “perfect” (0°
up/down)

* In 2022 the range of vertical aim was 0.55°
(0.31° down to 0.23° up)

* In 25% of them the aim was “perfect”
(0°up/down)
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Relation between IIHS Ratings and Safety?
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What are Drivers’ Main Concerns?

* Glare, glare and glare

* More specifically, discomfort glare from “bluish” headlights!

DH+Canada
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brighter than they used to
‘ Mikitha Martins Aug 4 2023, 3:04 pm
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It’s not just you: Why headlights seem way
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Getting There: Here's why headlight glare is so

@]0 News Weather Sports VERIFY

CCCCCCC

Yes, many newer car headlights
appear brighter than older car
headlights

Have you ever wondered whether headlights are getting brighter? That
has to do with the colors our eyes are sensitive to and the direction the

lights are pointed in.
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Change.Ofg Startapetition My petitions ~ Browse Membership Q Login

Petition details Comments Updates

The S queaky Wh e el Ban Blinding Headlights and Save Lives!

Figure 4 shows the relative Spectral Power Distribution from a so-called 5500 Kelvin LED. The relative distribution

48,489 50,000

Signatures Next Goal

does not tell us the absolute energy of the blue wavelength light, but it does show us that the blue wavelength light
at 450 nanometers has the most energy. This blue wavelength also happens to be the most damaging for the human
eye and causes the most glare. Blue wavelength light also suppresses the hormone melatonin, reducing the ability of & 108 people signed this week

cells to repair themselves at night.

Sign this petition
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g 40 In the USA, the Food and Drug Administration has the legal mandate from Congress to regulate the visible | |
t radiation emitted by Light Emitting Diode products. Yet, the FDA has never published the required performance
‘é % standards that would ensure the comfort, health, and safety of the public. The switch to LEDs is fundamentally
° based on the misinformation that LEDs save energy and the false claim that LED visible radiation is safe.
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0 The video below is a presentation by Soft Lights Foundation president Mark Baker on the harms of LED visible
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What Do the Data Say About Glare’s Causes?
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What Will Bring Clarity to the Issue?

industry insights | AUTOMOTIVE SSL

A NEWS Blinded by the light: Cars in the U.S. still lack glare-reducing headlights

Blinded by the light: Cars in the U.S. still lack

glare-reducing headlights

Adaptive driving beams have been used in Europe since 2012. They are now available on vehicles
sold in every major automotive market worldwide, except the U.S.

Dowe need fo accept™
1r3060ffs DBTWEBN OMVEI  macazne
visibility and glare? I

By Adiel Kaplan, Jean Lee, Joe Enoch and Vicky Nguyen

Inform « Advise + Protect

Headlamp glare — now and a view to the future

Last reviewed 27 March 2023

In this article, John Bullough and Mark Rea review some basic reasons for headlamp glare and foretell a brighter future when
heavy goods vehicle drivers will see better at night and glare to oncoming drivers will become a thing of the past.

There seems little doubt that the driving public has become increasingly bothered by glare from vehicle headlamps. At least some of the
complaints stem from developments in light source technologies over recent decades, from halogen filament to high-intensity discharge
(HID) lamps, and now to light-emitting diodes (LEDs). But new light source technology is not entirely to blame. Mis-aimed headlights,

particularly those with high mounting locations as seen on HGVs, are the primary culprit. 20




What Do We Know?

* Headlights have an important role to play in improving nighttime
safety of pedestrians and drivers

* Despite their safety benefits, ADB headlights might not be
widespread on U.S. vehicles for some time

* The driving public’s view of glare is focused on the color of
headlights

e But compared to headlight aim, which is very widespread, color is a
secondary issue

Where Do We Go?



Thank You!

* Light for Transportation Safety Partnership:
 ams OSRAM, Audi, Forvia Hella, General Motors, Lumileds, Varroc

* Contact information:

* John D. Bullough, Ph.D.
Light and Health Research Center
Icahn School of Medicine at Mount Sinai
Web: http://icahn.mssm.edu/lhrc, http://www.light-health.org
Email: John.Bullough@mountsinai.org
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