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IMPLEMENTING RESEARCH RESULTS 

Charles A. Baker, 
National Highway Traffic Safety Administration 

The importance of appropriate lighting for night driving at intensity levels that provide 
both safety and comfort has been emphasized, but with a caveat relating to the finite 
energy resources available to achieve this goal. I share this concern and will temper 
my comments with the realization that the costs of fuels and emerging 1ratiomu priori
ties on where and how our energy will be consumed will have a significant impact O!l the 
extent and rate of implementation of improved lighting for night driving. 

The papers presented at this symposium discussed a variety of problem areas in 
roadway lighting. Significantly, however, all of the papers dealt with the problems as
sociated with visual glare. For example, the empirical model for beadlighting reported 
by Farber and Bhise and the discussion by Walton on fixed illumination both weighted 
glare factors significantly. Rinalducci and Beare dealt exclusively with transient ad
aptation, which, in roadway situations, is frequently the time-ordered consequence of 
visual glare. When dealing with driver visual screening at night, Henderson and Burg 
rated glare sensitivity among the top candidate measures from a long list of visual 
characteristics. Irving and Yerrell presented a list of headlight glare control methods 
under investigation in the United Kingdom. This list included load levelers, head lamp 
adjusters, glare fences, automatic dimmers, and polarized lighting. My comments 
are restricted to some considerations relating to polarized headlighting because it 
offers a significant potential in reducing glare and may have a significant impact on 
energy consumption. 

During the mid-1940s, the automotive industry devoted considerable study to the 
feasibility of reducing glare by means of polarized lighting. Subsequently, there have 
been pockets of interest in this method of glare control. Indeed, several yeai·s ago the 
state of Washington proposed legislation to mandate polarized lighting. Nearly a decade 
ago the Federal Highway Administration funded research studies on polarized lighting, 
which have been continued by the National Highway Traffic Safety Administration. The 
Steering Committee for Road Research of the Organisation of Economic Co-operation 
and Development appointed an ad hoc subcommittee in 1972 to study and, if appropriate, 
promote international research on polarized headlighting. This subcommittee is now 
actively promoting such an international research effort. 

Proponents of polarized lighting point out that the nighttime fatal accident rate is 
nearly three times that of the daytime rate. Although many fa.ct.ors contribute to this 
increased fatal accident rate, glare is suspected to be a significant contributor. Data 
from vehicle inspection stations indicate that head lamp misaim is the mof?t frequent 
cause of rejection. Precise head lamp aim is important because the present-day beams 
have small vertical angles with abrupt intensity cut-offs. By this means, properly 
aimed lamps provide adequate headway illumination and, under most conditions, main
tain glare at t.olerable levels. Slightly misaimed lamps can reduce seeing distance 
considerably and greatly increase glare. With polarized lighting the beam can be ex
panded and thus the aim tolerances can be relaxed without compromising either seeing 
distance or glare. 

Glare disability increases with age. Demographic data indicate that the average age 
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of the driver is increasing and is expected to continue at an accelerated rate. Thus, 
the hazards associated with glare may be expected to increase. Inasmuch as the payoff 
potential of reducing glar e through the use of polarized headlighting is great, its pro
ponents maintain that a concerted r esearch program is justified. 

Because of the absorption of light by polarizing filters, the lumen output of the light 
source must be cons iderably gr eater than a nonpolarized light to maintain parity in 
headway illumination. This increase can, i n part, be achieved by using more efficient 
light sources and reflectors. However, the primary increase will be achieved by more 

Table I. 

Item 

Vehicle miles per year (U.S.) 
Drlvtng hours per year' 
Night driving hou1·s per year (1

/, of total) 
Kilowntt-hou rs' 
Horsepower-hours 
Pounds of fuel (0.6 hp-hour) 
Gallons of fuel per year 
Gallons per vehicle per year 

3 40 mph avg. b At 200-W increments per vehicle , 

Value 

1.5 x 1012 

3.7 x 1010 

1.2 x 1010 

2.4 x 109 

3.2 x 109 

1.9 x 10' 
3.1 x 108 

2.0 

wattage. The increase in wattage will result 
in greater energy drain on the automobile en
gine and thus increase fuel consumption. The 
rough calculations given in Table 1 provide an 
estimate of what the annual increment in fuel 
consumption in the United States would be if 
all vehicles were eventually converted to 
polarized lighting. 

Based on these rough computations and as
sumptions, the annual domestic increment in 
fuel consumption fo r polarized lighting would 
be 300 million gallons. This amount repre
sents about 1,4 of 1 percent of our road use 
consumption of fuels. For this typical ve-
hicle, this represents about 2 gallons of fuel 
per year. 

In addition to these fuel penalties, the original polarized lighting equipment will have 
an incremental cost over conventional headlights. The estimated costs vary with con
figuration, but range from $15 to $ 3 5 per vehicle. The vehicle and fuel consumption 
costs might well be compensated for by significantly improved driving safety at night. 
However, comprehensive research programs will be necessary to develop precise 
safety and public comfort benefits and cost penalty estimates so that a rational de
cision can be made on whether polarized lighting systems should be implemented and, 
if so, how they should be configured. 

Rex W. Oyler, 
General Motors Corporation, Anderson, Indiana 

In view of my background, I would be presumptuous indeed if I attempted to comment 
in depth on the fixed lighting studies. My remarks, therefore, will use as a spring
board the studies on automotive lighting. 

IMPLEMENTATION RECOMMENDATIONS 

The paper s by Mortimer and Farber and Bhise cover methodology and might profitably 
be r e.ferred to the Test Methods Subcommittee of the SAE Lighting Committee. Follow
ing this route would carry the advantage of further shaking down the techniques proposed 
and provide the additional benefit of having the work more widely publicized through 
printing and distribution by SAE after acceptance . 

Burg's paper, r suggest, would receive increased consideration if called to the at
tention of the American Association of Motor Vehicle Administrators' Committee on 
Driver Licensing. 

All this is not to ignore the thought-provoking work done by Rockwell and his as
sociates. Further interpretation, however, may indicate a more accurate direction 
to implement this research. 


