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Safety : how does Volvo handle exterior 

lighting when we speak about safety



PEOPLE AND SAFETY – Since 
1927
”Cars are driven by people. The guiding principle behind everything 

we make at Volvo, therefore is – and must remain – safety.”

Assar Gabrielsson & Gustaf Larson,

the founders of Volvo
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Volvo Purpose
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Safety Vision | Volvo Car Group (volvocars.com)

https://group.volvocars.com/company/safety-vision


Volvo safety implementation

Volvo Cars has been a leader in the field of car safety for decades. That will never change. It’s our vision that no 
one should be seriously injured or killed in a new Volvo car.

Car safety | Volvo Cars - International
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https://www.volvocars.com/intl/v/car-safety/
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function development with Harware + Software
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202x development
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What about lighting ?

We think “Safety” and offer the best to all markets to have the best light as possible : 

• Automatic low beam and high beam activation 

• Bending (swivelling)

• Cornering function

• Adaptive driving beam (if allowed)

• Rear position light by day to increase visibility for other road users

• Emergency brake light

• Automatic & dynamic leveling on all cars

• All new development with Yellow turn indicator

Component 
+ 

Function 
development

Paul-Henri MATHA, Volvo cars technical leader Exterior lighting
DVN Novi 2021, How to Save Lives in Nighttime Driving?



WoW

We have developed our own lighting requirement & we take into account all safety rating 
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How do we develop ?

We take into account all rating

We transform each rating in specification for headlamp suppliers

We specify the best functions that will guarantee a good level of rating

We are able to simulate each rating to evaluate our score during headlamp and car 
development (lucishape, VRX, Matlab, ...)

We test cars for each rating before final rating
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Focus on US Market

Paul-Henri MATHA, Volvo cars technical leader Exterior lighting
DVN Novi 2021, How to Save Lives in Nighttime Driving?



US NCAP

Lighting : 

• Low beam performance

• Semi automatic high beam

• Yellow turn indicator
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IIHS
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IIHS focus

2021 TOP SAFETY PICKs (iihs.org)
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https://www.iihs.org/ratings/top-safety-picks#criteria


Volvo strategy

To be Top Safety pick + and IIHS Headlamp Good

15 cars (complete line up) in 2021  

Volvo Sets New Industry Benchmark - Only Brand With Entire Lineup Achieving 2021 IIHS Top Safety Pick Plus -

Volvo Car USA Newsroom (volvocars.com)

With functions below (best possible functions in the framework of FMVSS108 : 

Swiveling

Automatic leveling (load compensation)

Automatic high beam activation 

...
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https://www.media.volvocars.com/us/en-us/media/pressreleases/281036/volvo-sets-new-industry-benchmark-only-brand-with-entire-lineup-achieving-2021-iihs-top-safety-pick


2020.01.08 The importance of VEE, Johan Holmberg, Per Hellestam, Security Class: Proprietary



Huge step done in 5 years ..

Extract of AL Vision presentation in VISION 2016

Less than 3% of the cars with Headlamp rating GOOD
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How to be IIHS Good ?
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Headlight test and rating protocol (iihs.org)

Visibility and glare performances

https://www.iihs.org/media/0e823704-32d1-4500-b095-15d064d824a7/ZJciYw/Ratings/Protocols/current/Headlight%20test%20and%20rating%20protocol%20(v3%20July%202018).pdf


What is the challenge ?

Where do Demerits come from ? 

• Lighting performance (number of lumen, beam pattern , ..)
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What is the challenge ?

Where do Demerits come from ? 

• Lighting performance (number of lumen, beam pattern , ..)

• Glare values from optical design

• Demerits from optical design tolerance

• Lost of performance due to thermal load (flux, Cut off light position)

Set maker
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What is the challenge ?

Where do Demerits come from ? 

• Glare values due to bad headlamp aiming in plant / service

• Glares values due to chassis behaviour (load, rolling effect)

• Glare value due to position light

• Height of the lamp on the car

Car maker
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Load impact on chassis / lamp rolling impact on curvy road



What is the challenge ?

Where do Demerits come from ? 

• Glare value due to road reflectivity IIHS
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Investigation
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Investigation
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Reflection from road is similar from 

direct glare from headlamp



Results – Volvo V60 – IIHS Good rating 

Supplier rating – nominal aiming : 5

IIHS official test : 9,95 (V60 CC) < 10

How to explain the gap ?
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IIHS TechData

Without HBA 14,40

With HBA (if equipped) 9,95

Adaptive Type None

Low Beam Type LED-R

High Beam Type LED-R

HL Condition Curve Type Avg Min Max Avg Min Max Glare OK?

High beams, adaptive 150L 65,8 65,3 66,6 75,0 74,8 75,1 No, No, No No 2,603 n/a

High beams, adaptive 250L 82,9 82,1 83,7 90,8 90,7 91,0 No, No, No No 7,203 n/a

High beams, adaptive 150R 78,4 77,4 79,0 72,2 71,9 72,6 No, No, No No 7,702 n/a

High beams, adaptive 250R 92,3 91,9 92,7 85,4 84,3 86,6 No, No, No No 7,286 n/a

High beams Straight 141,6 140,2 143,5 152,7 151,8 154,1 No, No, No No 26,924 0,841 0,000 0,841 0,000 n/a

Low beams, adaptive 150L 62,2 60,8 64,0 48,5 47,8 49,0 Yes, Yes, Yes Yes -0,221 0,000

Low beams, adaptive 250L 68,4 67,1 69,5 45,9 44,9 47,5 Yes, Yes, Yes Yes -0,232 0,000

Low beams, adaptive 150R 73,5 72,5 74,3 68,0 67,5 68,3 Yes, Yes, Yes Yes -0,431 0,000

Low beams, adaptive 250R 79,6 79,3 80,1 75,0 74,0 75,8 Yes, Yes, Yes Yes -0,422 0,000

Low beams Straight 57,3 56,8 57,8 77,4 76,7 78,4 Yes, Yes, Yes Yes -0,190 1,233 6,781 0,822 4,521 0,000

0,000

HSE21021 Total demerits

2021 Volvo V60

Headlight Information

5 lux distances Visibility Demerits 

with HBA (if 

equipped)

Glare 

demerits

Left edge Right Edge Glare 

Average ok?

Glare over 

boundary Visibility Demerits

0,209 0,209

0,000 0,000

0,000 0,000

0,000 0,000

1,722 1,148

3,609 2,406

0,000 0,000

0,000 0,000

14,396 9,947

https://techdata.iihs.org/secure/filegroup.aspx?7301


Example – Volvo V60 – IIHS Good rating 

Supplier rating – nominal aiming : 5

IIHS official test : 9,95 (V60 CC) < 10

Aiming tolerances (car maker) : 4

Rolling : + 3

Optical design tolerances * : 5-10

Position light : 1

Impact from Height (0,63m to 0,83m) : 2

Reflection from road : 0-5

* (lighting performance in different leveling position, LED/PCB/Reflector/aiming system tolerances)

How to explain the gap ?

Car maker

IIHS road characteristic need to be 
integrated in our simulation / 

prediction

Set maker



Example – Volvo V60 – IIHS Good rating 

Supplier rating – nominal aiming : 5

IIHS official test : 9,95 (V60 CC) < 10

Aiming tolerances (car maker) : ~ 4

Rolling : ~ 3

Optical design tolerances * : ~ 5 - 10

Position light : ~ 1

Impact from Height (0,63m to 0,83m) : ~ 2

Reflection from road : 0-5

* (lighting performance in different leveling position, LED/PCB/Reflector/aiming system tolerances)

BUT

5+4+3+5/10+1+2+0/5+ ... < 10

We should not cumulate all risks as a 
simple addition



Role of set maker

To design some Low beam / high beam module :

• Less sensitive to rolling

• Less sensitive to LED / PCB / reflector tolerances

• Less sensitive to different leveling value in the lamp itself (low 
interference with inner bezels...)

• Less sensitive to aiming process

Optical design

EMS design/process
Injection tool design

Mechanical design 
(aiming system including bracket, 

Process design
(screw, stepper motor speed and  

accuracy, ..
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Future – BEV car

Will the life be simpler ?

• Less thermal load : ☺

• Rolling effect : should be less important (lower center of gravity due to battery : ☺

• Battery load impact : impact on chassis / suspension : 

• Condensation : Less thermal load➔more risk ➔ risk of condensation during IIHS test 

• Other risks : TBC
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And as usual ..be careful with what you cannot simulate
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Synthesis about IIHS

To be IIHS Good : Need strong support from Set makers :

• Good design with very low demerits in nominal position : 0 is clearly the target

• Good design including tolerance (supplier tolerance, mechanical leveling range, rolling) : maximum 5

• 5 demerits margin is needed for Car makers to handle all the other factors (load, thermal management, 
tyres, ageing, road reflectivity ..) 
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Thank you

This was

Safety : how does Volvo handle exterior lighting when we speak about safety

with a focus on US and IIHS rating


