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Introduction 1/ 

Arrangement of presentations in the program is 
a mix of 

 

ïactivities in chronological order 

ïbuilding blocks to constructing the puzzle 

ïin logical order for a better understanding  
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Start 

ÅProposal1/ to introduce gas discharge light 
sources with  an objective luminous flux of 
2000 lm 

ÅProposal2/ to require automatic levelling for 
all low beam headlamps independent from 

ïthe light source technology 

ïthe light source luminous flux  
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Automatic leveling proposal 

Å Long transitional period of 90 months  

Å GRE indicated 

ï to be open for relaxation of this new requirement  

ï for adopting alternatives based upon study 

ï in the beginning of this transitional period  

Å Proposal2/ stalled in the GRE agenda and discussion was 
deferred for ~2 or 3 years  

ï until today  

ÅThe expert from Poland worked on new initial aiming 
requirements 

ïDifferent approach 

ï OICA commented on this proposal 

This is why Poland and OICA contribute with presentations to 
provide background information 
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GTB study1/ óVisibility and Glareô 

ÅTask force TF CAVGS 
Coordination of Automotive Visibility and Glare Studies 

ÅPublically accessible home page 
http://www.gtb -lighting.org/VGS/indexVGS.htm  

ÅConcentrated on levelling in relation to load 

ÅMajor objectives 

ïto improve the understanding of different factors that influence 
visibility and glare; start of the presentations  

ïto identify results of the study that might reveal alternatives 
for automatic static levelling; end of the presentations 

 

GTB Document No. CE-5001 

 
8 

1/ GRE-66-21 
    GRE-67-39 

http://www.gtb-lighting.org/VGS/indexVGS.htm
http://www.gtb-lighting.org/VGS/indexVGS.htm
http://www.gtb-lighting.org/VGS/indexVGS.htm


G T B  

The International Automotive Lighting 

and Light Signalling Expert Group 

Groupe de Travail  ñBruxelles 1952ò  

GTB Document No. CE-5001 

 
9 

M Gorzkowski 

R Neumann 

J Veasey K Manz 

O Schmidt 

T Goldbach 

Chair  
A de Visser 

 
Vice Chair/ 
Secretary  
B Terburg 

WG-FL 
Experts 

WG-SVP 
Experts 

WG-I 
Experts 

WG-SL 
Experts 

SAE 

CIE OICA 
Experts 

CLEPA 
Experts 

GRE 
Experts 

GTB Task Force CAVGS 
 

see GRE-66-21 



G T B  

The International Automotive Lighting 

and Light Signalling Expert Group 

Groupe de Travail  ñBruxelles 1952ò  

Presentations 
Part: ñUnderstandingò 

Å Extending earlier presentations 

ï Literature review by WG SVP2/ 

ï Field test by WG FL1/ 

ÅCooperation with DEKRA and TUD 

Å Discussion in response to comments/ questions 

ï From GRE68 

ï From GTB in several sessions 

ï By simulations based upon assumptions 

See next slide 

ïField test and simulations were ñvalidatedò with literature 

ï Simulations were compared with those from the expert from Poland  

Å Conclusion of the study 
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Assumptions 

ÅEvery testing and simulation is based upon 
certain assumptions and choice of parameters 

ïEach set of assumptions has its weaknesses 

ïGTB used an international accepted standard 
CIE S 021/E:2011: Vehicle Headlighting Systems Photometric 
Performance - Method of Assessment 

ïThe expert from Poland 

Åwill explain their set of assumptions 

Åagreement with GTB to disagree on some aspects 
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Presentations 
Part ñIdentifying alternativesò 

ÅAlternatives for automatic static levelling  

ïBased upon the outcome of the studies 

 

ÅHeadlamp aiming is always a compromise 

ïThere is no perfect solution possible 

ïGlare complaints are inherent to visibility of the road ahead for 
the driver 
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After presentations 

 

Consideration by GRE 

 

Guidance for next steps 
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For 75R the minimum value is 16.8 lux @25m 
  Illuminance at 75 m = 16.8/ (75/25)2  = 1.87 Lux at the road surface. 
 
For 50R the minimum value is 16.8 lux @25m 
  Illuminance at 50m = 16.8/ (50/25)2  = 4.2 Lux at the road surface. 
 
For 50V the minimum value is 8.4 lux @25m 

  Illuminance at 50m = 8.4/ (50/25)2  = 2.1 Lux at the road surface. 
 

Illuminances  from 25 m screen translated to the road byheadlamp mounting height (h) of 75 cm 
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TRANSLATION OF SCREEN PHOTOMETRY TO ROAD H=0.75m, I=1%D 

50m                           75m 
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HOW DEPEND ROAD ILUMINATION OF AIMING  

AND  BEAM PATTERNs 

CALCULATION EXAMPLES 

          HEADLAMP  A   HEADLAMP  B     HEADLAMP  C 
   

Minimum performing headlamp             LED headlamp with horizontally  High efficiency HID headlamp 
just over type approval minimums            nearly symmetrical beam pattern              much more than required minimum 
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FIXED AIMING (1.0% D)  
AND DIFFERENT MOUNTING HEIGHTS  

= 0.50m, 0.75 m and 1.00m 

Different headlamps illuminates road 
differently by the same aiming and 

mounting height 
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AIMING 1.0% D           MOUNTING HEIGHT 0.50m 
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ROAD ILLUMINATION,  AIMING  1% D,  HEIGHT 0.5m 
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ROAD ILLUMINATION,  AIMING  1% D, HEIGHT 0.75m 
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ROAD ILLUMINATION,  AIMING  1% D, HEIGHT 1.0m 
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HEADLAMP A ,  AIMING 1%D, HEIGHT  CHANGE 0.5 m, 0.75m 1.0m 
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HEADLAMP C ,  AIMING 1%D, HEIGHT  CHANGE: 0.5 m, 0.75m 1.0m 
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COMPARISONS  OF RANGE FOR DIFFERENT AIMING 
AND BEAM PATTERN 
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Reg. 48 aiming / levelling provisions 

OR 
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ESSENCE OF POLISH PROPOSAL 

 
NO MEASURABLE CHANGE  
OF ROAD ILLUMINATION  
IN REFERENCE POINTS  

WITH MOUNTING HEIGHT 
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50m                           75m 
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2.1 lx  
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GLARE 
 
In Polish proposal is assumed that over horizon 
should not to be significantly more light then 
allowed by type approval headlamp regulation. 
 
These requirements are based on research 
concerning disability glare. 
 
Presently Reg.48 does not allow aiming higher 
than 0.5% down 
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GLARE PROTECTION ZONE 

INTERMEDIATE (NOT CONTROLLED) ZONE 
VALUES MORE THAN 1- 2lx@25m  

(625 - 1200 cd) 
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Karl Manz 
Chairman GTB WG SVP é.        Geneva, 01 April 2014 

Literature Studies regarding Glare and Visibility on Road 
Traffic   

 
Carried  out in  GTB WG SVP for GTB TF CAVGS  
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Literature studies regarding glare and visibility  
on road traffic  

The current list contains more than 300 references, which 
are still under review and furthermore secondary literature 
is investigated. 
 
 
In the following slides only a small number of references 
are highlighted!  
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Å Basic documents and further literature reviews are:  
 
Å Hanno Westermann , History and Scientific Back - up , Informal Document No. 30 (48th 

GRE, 9 - 12 April) 2002 (Concept Basis)  
 

Å Ernst - Olaf Rosenhahn; Headlamp Glare and Auto - Levelling: Degree of Influence and 
Future Outlook; Presentation at WG FL, Turin, January 25, 2011  

Å (Basis mainly investigations of TU Darmstadt)  
 

Å Mace, D., P. Garvey, R. Porter, R. Schwab, and W. Adrian, Countermeasures for 
Reducing the Effects of Headlight Glare, AAA Foundation for Traffic Safety, 
Washington, D.C., 2001.  

Å (More general view)  
 

Å Bullough J. D.; Skinner N. P.; Pysar R. M.; Radetzky  L. C.; Smith A. M. ; Rea M. S.; 
Nighttime  Glare  and Driving Performance: Research Findings; DOT HS 811 043; 
NHTSA Washington DC, September 2008  
 

Å Hills B. L., PhD; Visibility under night driving conditions Part:  

- 1. LABORATORY BACKGROUND AND THEORETICAL CONSIDERATIONS ; Lighting 
Research and Technology, 1975, Vol.7(3), pp.179 - 184  

- 2. FIELD MEASUREMENTS USING DISC OBSTACLES AND A PEDESTRIAN 
DUMMY.; Lighting Research and Technology, 1975, Vol.7(4), pp.251 - 258  

- 3. DERIVATION OF ( DELTA L,A) CHARACTERISTICS AND FACTORS IN THEIR 
APPLICATION.; Lighting Research and Technology, 1976, Vol.8(1), pp.11 - 26 
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TargosiŘski T. ; Testing of headlamps beam patterns using computerized device 
with photometrical image analysis ISAL 2007 Darmstadt 09.2007  
- headlamps photometric characteristics and aiming in real road in use condition 

research.  
 

TargosiŘski T.; Passing Beam Visibility Distance -  Technical Possibilities, Legal 
Requirements and Road Safety, JOURNAL OF KONES Vol. 18, No. 4 2011 ss. 
511 - 517  
- Analysis of real road illumination distance possibilities and practice  
 
Damasky, J.,  "Anforderungen  an Kraftfahrzeugscheinwerfer ò; Thesis D17, TU 
Darmstadt, 1995  
 
FLANNAGAN, MICHAEL J. ;  SIVAK, MICHAEL; SCHOETTLE,  BRANDON; 
"BENEFITS OF HEADLAMP LEVELING AND CLEANING FOR CURRENT U.S. 
LOW BEAMSò; Report No. UMTRI- 2007 - 46 NOVEMBER 2007  
 
Wolfgang Huhn: Anforderungen an eine adaptive Lichtverteilung für 
Kraftfahrzeugscheinwerfer im Rahmen der ECE - Regelungen; Thesis, TU 
Darmstadt, 1999 ·  
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Hanno Westermann,  
History and Scientific Back-up  
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Ernst-Olaf Rosenhahn;  
Headlamp Glare and Auto-Levelling 
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Geoff Draper (Chairman);  
Performance Assessment Method for Vehicle Headlighting Systems  

 CIE 188:2010 
The Work in CIE TC4-45 continues under the chairmanship of Gert Langhammer 
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Geoff Draper (Chairman); Pedestrian Visibility -  Low Beam 
Optimization to Reduce Night - time Fatalities  ; SAE SURFACE 
VEHICLE INFORMATION REPORT J2829 -  2011 - 02- 24;  
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Geoff Draper; Pedestrian  Visibility  
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Downward inclination (pitch angle) and  
 
mounting height of head lamps  
 
control visibility distance and glare  
 
in the opposite direction!  
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Glare 

Adrian, Werner;  "Proceedings of the First International Symposium on Glareò; 
New York: Lighting Research Institute;  
 

Schmidt - Clausen, H. J. and Bindels, J. T. H. ; òAssessment of discomfort 
glare in motor vehicle lighting.ó ; Lighting Research and Technology, 6(2), 79ð
88.  
 

Vos Johannes J. ; Re •flections on glare; Lighting Res. Technol. 35,2 (2003) pp. 
163ð176  
 

Gibbons Ronald B. ; Edwards Christopher J.; A Review of Disability and 
Discomfort Glare Research and Future Direction, Submitted for Presentation at 
the TRB Biennial Visibility Symposium 2007  
 

Von Hoffmann Alexander; Lichttechnische Anforderungen an adaptive 
Kraftfahrzeugscheinwerfer für trockene und nasse Fahrbahnoberflächen; 
Publikationsreihe Nr. 4; Thesis TU Ilmenau 2003  
 

Stephan Völker; Hell -  und Kontrastempfindung -  ein Beitrag zur Entwicklung von 
Zielfunktionen für die Auslegung von Kraftfahrzeug - Scheinwerfern; 
Habilitationsschrift der Universität Paderborn Fakultät für Maschinenbau; 
Paderborn 2006  
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Hartmann, E.; Ucke, Ch. ; "effect of size of glare source on disability 
glare at small glare anglesò; NASA technical translation,  NASA TT F-
15,581; national aeronautics and space administration Washington, D.C. 
20546 MAY 1974; Lichttechnik 26 (1974) p. 20 -  23 
 
Blendung durch kleine Lichtquellen hoher Leuchtdichte im peripheren 
Gesichtsfeld / Paul W. Schmits; Berlin, Techn. Univ., Diss., 1988  
 
Finsterwalder, Josef (1991). Untersuchungen zur Physiologischen 
blendung bei sehr Kleinen Blendwinkeln. (òInvestigations on Disability 
Glare at Very Small Glare Anglesó). Ph.D. thesis at the Faculty of 
Physics of the Ludwig - Maxililian University, Munich, Germany.  
 
Sprute, Jan Holger;  "Entwicklung lichttechnischer Kriterien zur 
Blendungsminimierung von adaptiven Fernlichtsystemenă; Dissertation 
D17 , Darmstadt 2012  

Special item for Road Traffic - SMALL GLARE ANGLES  
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Lseq equivalent veiling luminance; 
EG    Illuminance at the eye 
ɸ    Glare anglebetween fixation point and glare source (Holladay Exponent 2) 
k     Proportional factor which depends on the age of the observer, typical value 9.2 
LT     Luminance of the target; LB surrounding luminance (Adaptation level)  

Disability Glare: 
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Disability Glare: 
  
For practical reasons, it is very helpful to describe disability glare as the so called threshold 
increment TI according to CIE. 
TI described the percentage with which the threshold luminance of the target must be 
increased to compensate the glare effect. 
  
  
  
 
CƻǊ ŦǳǊǘƘŜǊ ŎŀƭŎǳƭŀǘƛƻƴǎ ƛǘ ƛǎ ōŜǘǘŜǊ ǘƻ ŘŜŦƛƴŜ ŀ ά¢ƘǊŜǎƘƻƭŘ LƴŎǊŜƳŜƴǘ CŀŎǘƻǊέ ¢LC ŀǎΥ 
  
  
  
Which describe directly the amount of increase to guarantee the visibility of the target. 
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For discomfort glare under road traffic geometry  
the formula from Schmidt-Clausen, H. J. and Bindels, J. T. H. 
is very useful:  
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Typical Road 
Traffic 

Conditions 
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Conclusion: 
 
At typical road traffic conditions at night  
we must not differentiate between  
disability and discomfort glare, because   
 
if we feel glared we are objectively glared!  
 
That means, we can simply speak about glare and  
the terms disability and discomfort glare are 
related only  
to the methods to evaluate or to measure this 
phenomena. 
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Road scene with targets and a glare source 

 

Disability glare and visibility of pedestrians on straight traffic roads  
  
Some input from SAE TF Pedestrian Protection; 
 

Walter Kosmatka and Rainer Rattunde Criteria: 
 
E required = L threshold x F expectancy x F Vad. x F adaptation/glare x F age /(r) 

 
determined a value for E required = 3lx to produce on the 
target a minimum luminance necessary for the detection 
of that obstacle. 

  

 

requiredglarerequired ETIFE Ö=+

By the influence of glare the value for 
E required  became higher: 
  

0,5 
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