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Introduction 
 
• Influencing Paramters for discomfort glare in 

Night Time Driving * : 
 
•  -  Initial aiming of the headlamps 
•  -  geometry of the road 
•  -  weather conditions 
•  -  dynamic behaviour of vehicle 
                          
* : GTB Lighting ForumTorino 1/2011 
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Introduction 

 
• and :   loading condition of vehicles 

 
 

• Report of statistical analysis of cars involved in accidents (France)  :  
•   

– Accidental data : EACS + EDA  
 74% of cars involved in an accident have an empty trunk 
 21% of cars involved in an accident contain 0 - 40kg in the trunk 
 4% of cars involved in an accident contain 40 - 100kg in the trunk 
 0,5% of cars contain 100 - 190kg in the trunk 

 

and 
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• Glare Cars 
– 25 in total: 24 with different loading conditions, 1 calibration 

car  
–  12 with Halogen (2 projection, 10 reflection), 8 with HID and 4  

  with LED headlamps 

• Glare runs 
– 0 % loading: 23 runs by 23 cars 
– 50% loading: 25 runs by 24 cars  
–  100% loading: 4 runs by 4 cars 
– Calibration car: 10 example and 4 check runs 
– 66 runs in total 

 

Test Conditions - Glare Cars 
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Test Preparation : Vehicles 

• All vehicles have been preprared with: 
• Initial aiming (1%) on 10m wall 
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Test Preparation : Vehicles 

• All vehicles have been preprared with: 
• Initial aiming (1%) on 10m wall 
• Same tire pressure 
• Cleaned windshield , headlamp 
• 90% gas filling 
• Existing automatic levelling devices switched off 
• Loading process via: driver, co-driver, rear seats, trunk  
• Measurement of the pitch angle 
• Constant speed used (80km/h) when passing subjects sitting in 

cars for evaluation (no acceleration or decellaration effect) , 
plane road 
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longitudinal axis of the vehicle initial aim of the head lamp 

longitudinal axis of the vehicle 
initial aim of the head lamp 

horizontal 
pitch angle due to load 

horizontal 

kg 

longitudinal axis of the vehicle 
initial aim of the head lamp 

horizontal 

corrected aim of the head lamp (levelling) 

kg 
pitch angle due to load 

Pitch due to load 
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Test Preparation : Vehicles 
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Questionaire  -  de Boer Scale 

GTB Document No. CE-4819/Rev.1 
 



G T B 
The International Automotive Lighting 
and Light Signalling Expert Group 

Groupe de Travail  “Bruxelles 1952”  

18 

List of Participating Vehicles for  
Discomfort Glare Evaluation  

GlareVehicleName / Headlamp / Light SourceType 

Mercedes E Klasse (for calibration and check of stability)  HID 

Ford Mondeo           HID 

Ford Focus Combi           HID 

VW Tiguan No. 1      HID 

Toyota Yaris                Halogen 

VW Touran      HID 

Renault Twingo                Halogen 

Renault Megane                Halogen 

GTB Document No. CE-4819/Rev.1 
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List of Participating Vehicles for  
Discomfort Glare Evaluation  

GlareVehicleName / Headlamp / Light SourceType 

Renault Scenic     Halogen 

Mercedes CLS     LED 

VW Tiguan No. 2     HID 

Citroen C4     LED 

BMW E60 (5 series)    LED 

Opel Astra     Halogen 

VW Golf      Halogen 

VW Beetle     HID 
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List of Participating Vehicles for  
Discomfort Glare Evaluation  

GlareVehicleName / Headlamp / Light SourceType 

Mercedes C-Class Coupé    Halogen 

Audi A7      LED 

BMW X3      HID 

BMW 3-series     HID 

VW T5      Halogen 

Landrover Freelander    Halogen 

Peugeot 508     Halogen 

Citroen C5 Break     Halogen 

Focus Combi     Halogen 

GTB Document No. CE-4819/Rev.1 
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•  47 subjects in total (majority experienced lighting experts) 
•  24 in driver and 23 in co-driver seating position 
•  4 female and 43 male subjects 
•  19 without and 27 with glasses,  

 1 with contact lenses 
•  Approx. 2800 ratings  

 performed 
•  Age distribution:  

– Mean age is 44,5 years  
– Median age is 46 years 
– Range is 26 – 64 years 

 

 

Test Conditions - Subjects 
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Subjects: Age Distribution  

    N=47 
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Results for Halogen, Xenon, LED 

 
Unnoticeable 

Just 
Admissible 

Unbearable 

Disturbing 

Satisfactory 
HAL ---   
HID  --- 
LED --- 

Headlamp Type 

  

De Boer scale 

* Width of the bars covers  app. 70% of all ratings  
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Results for all light sources 

 N=25 vehicles tested 
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Pitch Angle Results  

 Unnoticeable 

Disturbing 

Just 
Admissible 

Satisfactory 

Unbearable 

0% and 50% loading 100% loading 50% loading 

  
D

e 
Bo

er
 S

ca
le

 

0-4 cm 21-23 cm 16-18 cm 11-13 cm 4,5-10 cm 

Pitch angle in cm 

* For all light sources and loading conditions 
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Summary and Results 

• First field test in this size (66 runs, 47 mainly experienced 
subjects ) for evaluating discomfort glare with various loading 
conditions 

• Consistency in the individual opinions 
• Light source is not primary criterium for classifying request of 

auto-levelling 
• Pitch angle is a very robust indication for the need of auto-

levelling 
• Loading conditions between unloaded and 50% loading do not 

justify an auto-levelling system 
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Driver vs. Co-Driver 

 
 
 
 
 
 
 
 
 
 
 No significant difference between ratings of driver and co-driver in all loading clusters  
 No significant difference between ratings of driver and co-driver in all ratings independent 

on clustering 
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Subject stability over test 
• Stability checked by control car with same loading. The control car drove two times in the 

first as well as in the second halftime of the test. Subjects did not know (should not know) 
that a control car was used: 
 
 
 
 
The values show that the subjects behave stable over the test. The anomaly of the first 

value can be explained by the fact, that the test supervisor did accidentally announce the 
first control car over walkie talkie. 

• Car number 25 did, by mistake of organization, drive two times with 50% loading. This 
gives us a second look on stability: 
 
 
 
 
Again the values are relatively close which shows that stability is given. 

Run 1 2 3 4 

De Boer 5,52 4,79 4,77 4,57 

St. Deviat. 1,19 1,43 1,25 1,56 

Run 1 2 

De Boer 5,94 6,06 

St. Deviat. 1,24 1,41 
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Next Steps 

• Discuss necessity to include 100% loading 
• Investigate correlations to corresponding light 

values of the headlamps tested 
• Develop classification criteria to replace  
   2000 lm definition and general light source 

categorization  
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