
Technical Report Documentation Page 

1.  Report No. 

UMTRI-2005-34 
2.  Government Accession No. 

 
3.  Recipient’s Catalog No. 

 
5.  Report Date 

November 2005 

4.  Title and Subtitle 
Potential Visibility Gains on Straight and Curved Roads from 
Proportional Increases in Current Low-Beam Intensities 6.  Performing Organization Code 

302753 
7.  Author(s) 

Sivak, M., Schoettle, B., Minoda, T., and Flannagan, M.J. 
8.  Performing Organization Report No. 
UMTRI-2005-34 

9.  Performing Organization Name and Address 
The University of Michigan  

10.  Work Unit no. (TRAIS) 
 

Transportation Research Institute 
2901 Baxter Road 
Ann Arbor, Michigan 48109-2150  U.S.A. 

11.  Contract or Grant No. 
 

12.  Sponsoring Agency Name and Address 
The University of Michigan 

13.  Type of Report and Period 
Covered 
 

Industry Affiliation Program for 
Human Factors in Transportation Safety 

14.  Sponsoring Agency Code 
 

15.  Supplementary Notes 
The Affiliation Program currently includes Autoliv, Avery Dennison, Bendix, BMW, 
Bosch, Com-Corp Industries, DaimlerChrysler, DBM Reflex, Decoma Autosystems, 
Denso, Federal-Mogul, Ford, GE, General Motors, Gentex, Grote Industries, Guide 
Corporation, Hella, Honda, Ichikoh Industries, Koito Manufacturing, Lang-Mekra North 
America, Magna Donnelly, Muth, Nissan, North American Lighting, OLSA, OSRAM 
Sylvania, Philips Lighting, PPG Industries, Renault, Schefenacker International, 
Sisecam, SL Corporation, Stanley Electric, Toyoda Gosei North America, Toyota 
Technical Center USA, Truck-Lite, Valeo, Visteon, 3M Personal Safety Products, and 
3M Traffic Safety Systems.  Information about the Affiliation Program is available at: 
http://www.umich.edu/~industry/ 
16.  Abstract 

This study examined the effects of proportional increases in light output throughout 
the entire headlamp beam pattern on visibility. The baseline beam pattern was a median 
market-weighted U.S. tungsten-halogen low-beam pattern.  Ten derived beam patterns 
were obtained by multiplying each point in the baseline beam pattern by a constant that 
ranged from 1.1 to 2.0, in increments of 0.1.  Finally, for comparison, we also used the 
median market-weighted U.S. high-beam pattern.  Visibility changes were estimated by 
calculating the reach of a 3-lux line 0.25 m above the road surface, for both straight and 
curved roadways. 

The results indicate that substantial gains in visibility on straight roadways require an 
increase of about 50% in the overall light output of low beams.  On curves, obtaining a 
substantial gain in visibility in several lateral positions would require significantly 
greater increase in light output.  These results provide an enhanced baseline against 
which to compare other potential improvements in low-beam visibility, including more 
localized changes in static beam patterns and adaptive headlighting systems. 
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