
Motor Vehicle Headlight Beam Usage on a 
Section of Interstate Highway 90 
MAX R. CHEESEMAN and WILLIAM T. VOSS, South Dakota Department of Highways 

•THE MOTOR vehicle headlight beam usage study was initiated in February 1963 to 
obtain accurate data on the use of motor vehicle headlight beams on the Interstate Sys
tem. Field work started August 18, 1963, in conjunction with the Interstate System 
Accident Study No. 2 and ended October 5, 1963. The study was carried out by the Re
search and Planning Division, South Dakota Department of Highways, in cooperation 
with the U.S. Bureau of Public Roads. 

STUDY PROCEDURE 

The study section is located on an 18-mi section of 190 near Rapid City, South Da
kota, in Pennington and Meade Counties. Seventeen miles of the study section have a 
46-ft grassy depressed median, while the remaining 1-mi sector has the same type 
median, but varying from approximately 50 to 200 ft in width. The 4 concrete driving 
lanes have 10-ft-wide bituminous right shoulders and 6-ft bituminous left shoulders. 
There were no trees, shrubbery, or highway lighting that would affect headlight usage. 
The posted nighttime maximum speed limit was 60 mph for all vehicles. 

The data were obtained by the drivers of a patrol car, driving a complete circuit 
around the study section. There were 5 different drivers working during the study, each 
proficient in his ability to determine the difference between a high beam and a low beam 
on approaching vehicles. The patrol drivers recorded headlight beam data for 28 six
hour periods beginning at 9 p. m. and ending at 3 a. m. The original data were recorded 
on a set of 4 hand counters imbedded in a piece of styrofoam plastic 6 x 8 x 2 in. thick 
which rested on the seat beside the driver. The data were permanently recorded on a 
form provided for that purpose at the finish of each round trip. 

The patrol vehicle, driven in the outside lane at speeds varying between 50 and 55 
mph, was operated with its headlights on high beam when no vehicles were in. sight and 
its headlights lowered when an approaching vehicle came into view. Only oncoming ve
hicles were considered. 

The average daily traffic on the study section during the survey operations was 4, 600 
vehicles. 

ANALYSIS 

All oncoming motor vehicle headlight beams were initially classified as high beam 
or low beam when first sighted. The second classification was taken at the moment of 
relative coincidence, or when one motor vehicle met another motor vehicle on the high
way. Table l(a) shows the total number of vehicles classified, a breakdown of head
light beam use when first sighted and the moment of relative coincidence. 

A total of 8, 322 motor vehicles were classified during the 28 six-hour periods. Of 
the 2,786 vehicles that were on high beam when first sighted by the patrol operator, 
1,052 vehicles or 38 percent lowered their headlights for the patrol car. The 62 per
cent of the motorists who did not lower their lights were operating in violation of South 
Dakota motor vehicle law. 
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TABLE 1 

SUMMARY OF HEADLIGHT OBSERVATIONS FOR ALL STUDY PERIODS 

Vehicles on Vehicles on Total Vehicles 

Position 
Low Beam High Beam Observed 

No. Percent No. Percent No. Percent 

(a) 9:00 p. m. to 3:00 a. m. 

Approaching (first sighted) 5,536 67 2,786 33 8,322 100 
Moment of relative coincidence 6,478 78 1,844 22 8,322 100 

(b) 9:00 p. m. to Midnight 

Approaching (first sighted) 3,963 68 1,874 32 5,837 100 
Moment of relative coincidence 4,580 78 1,257 22 5,837 100 

(c) Midnight to 3:00 a. m. 

Approaching (first sighted) 1, 573 63 912 37 2,485 100 
Moment of relative coincidence 1,898 76 587 24 2,485 100 

Of the 5,536 vehicles that were on low beam when first sighted by the patrol opera
tor, 110 changed to high beam. The reason for this action, accounting for 2 percent of 
the total, is not known but is presumed to be the result of driver error. 

Table 1 indicates that a high proportion of the motorists driving the Interstate dur
ing the nighttime hours were using their low beams. Part of this low-beam usage may 
be due to the traffic volume. To check this possibility and also to provide a basis for 
other comparisons, the data were further broken down into two groups-those vehicles 
obse1·ved before midnight (higher volumes of traffic) and those vehicles observed after 
midnight (lower volumes of traffic). 
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Figure 1. Total number of approaching vehicles counted during the study period by hour of study. 
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Figure 1 shows the continuous downward trend in approaching traffic volume from 
the beginning of the study period at 9 p. m. until the finish at 3 a. m. The trend for the 
3 hours before midnight shows a very slight decline in volume, followed by a sharp de
cline between midnight and 1 a. m. and then a continuing downward trend of less sever
ity. 

From Tables l(b) and l(c) it can be seen that 5, 837 headlight observations were made 
in the 3-hr period before midnight compared with 2, 485 observations in the 3-hr 
period after midnight. Thus oncoming traffic was over 2. 3 times heavier in the earlier 
study period. 

Table l(b), the higher traffic volume period, shows that 68 percent of the motorists 
were driving on low beam when first observed compared with 63 percent during the 
lower traffic volume period as shown in Table l(c). In other words, 5 percent fewer 
motorists were driving on low beam during the period of low traffic volume. 

The analysis performed on data of significance between the percentage of vehicles 
on low beam wh.en first sighted before midnight (68 percent) and the percentage of ve
hicles on low beam when fii•st s ighted after midnight (63 percent) was not considered 
valid because the data from the two periods were not felt to be of the same universe. 

The small variation in the proportion of motorists driving on low beam relative to 
the traffic volume differential, however, would suggest that other factors (other than 
the volume of vehicles traveling in the same direction) are influencing the drivers' de
cisions as to headlight usage. The reasons for the extensive use of low beams when 
traveling on the Interstate are not known. Some factors which could be affecting the 
driver are: 

1. Reflecting surface of the concrete pavement in the driving lanes. 
2. Wide shoulders of contrasting bituminous surfacing material which sharply de-

fine the traveled way. 
3. Large directional signs of reflectorized material. 
4. Reflectorized delineators along the shoulder edges. 

These factors could possibly be creating enough driver confidence to allow a ma
jority of the vehicle operators to drive on low beam most of the time. It is thought, 
however, that the reflectorized delineators mentioned might be influencing the driver 

TABLE 2 

EFFECT OF WEATHER CONDITIONS ON VEHICLE 
HEADLIGHT BEAM USE 

Weather 
Low Beam High Beam 

Conditions a Total 
Number Percent Number Percent 

(a) Beam When First Sighted 

(1) (2) (3) (4) (5) 
Clear 4,071 66 2,079 34 6,150 
Cloudy 905 67 438 33 1,343 
Precipitation 560 68 269 32 829 

(b) Beam at Moment of Relative Coincidence 

Clear 4, 753 77 1,397 23 6,150 
Cloudy 1, 059 79 284 2i 1,343 
Precipitation 666 80 163 w 829 

0
Based on weather conditions at the beginning of each round trip. 
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to use low beams due to excessive glare resulting from the use of high beams. This 
could he verified only by further research. 

As shown in Tables l(b) and l(c), there is little variation between the percentages 
of vehicles on low beam at the moment of relative coincidence with the patrol vehicle 
during the higher (78 percent) and lower (76 percent) periods of traffic volume. It was 
interesting to note, however, that before midnight, 56 vehicles (1 percent) changed 
from low beam to high beam when meeting the patrol vehicle and after midnight, 54 
vehicles (3 percent) of the total first observed on low beam made this same maneuver. 
The higher incidence of driver error after midnight might be explained by increased 
driver fatigue during this period. 

Table 2 shows the effect various weather conditions have on headlight beam usage. 
Column 2 indicates a slight upward trend in the use of low headlight beams as weather 
conditions vary from clear skies to periods of precipitation. This tends to substantiate 
the opinion that vehicle operators lower their headlight beams during periods of pre
cipitation in order to reduce headlight beam glare. 

SUGGESTIONS FOR FUTURE STUDY 

Additional research on the following subjects would be beneficial in future studies: 

1. The effect, if any, that the period of time the approaching vehicle's lights can be 
seen by the observer has on headlight beam use. 

2. The difference in headlight beam use by the various vehicle types. 
3. The effect on oncoming traffic of another vehicle's headlight beams in the vicinity 

of the patrol car. 
4. More precise determination of the effects of various weather conditions on head

light beam use. 
5. The effect of reflectorized delineators on headlight beam use. 
6. The effect of various traffic volumes on headlight beam use on the Interstate 

System. 

SUMMARY 

It was found that 67 percent of all motorists traveling the Interstate Study Section 
wer e us ing the ir low beams when first sighted. A traffic volume increase of 2. 3 times 
showed only a 5 percent increase in low beam use. This variation is not large enough 
to explain fully the high usage of low beams on the Interstate in terms of the volume of 
vehicles traveling in the same direction·. 

Sixty-six percent of all motor vehicles who were on high beam when first sighted 
did not lower their headlights for the patrol vehicle. About 2 percent of all vehicles 
on low beam when first sighted changed to high beam at the moment of relative coinci
dence. This unusual act was probably caused by driver error due to fatigue. 

A slight upward trend was indicated in the use of low headlight beams as weather 
conditions varied from clear skies to periods of precipitation. 




