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Freeway Lighting and Traffic Safety-A Long-Term 

Investigation 

RUEDIGER LAMM, JUERGEN H. KLOECKNER, and ELIAS M. CHOUEIRI 

ABSTRACT 

The objective of this study was to assess the effectiveness of freeway light­
ing. To achieve this, a case study on traffic accident characteristics was con­
ducted that utilized a suburban freeway area west of Frankfurt, Federal Repub­
lic of Germany, between 1972 and 1981. The study revealed that (a) the effects 
of lighting on suburban freeway accident rates was positive--there was a reduc­
tion in accidents, and (b) these positive results of continuous freeway light­
ing were lost in the case of partial lighting, especially after switching off 
lights at night between 10:00 p.m. and 5:30 a.m. for the purpose of saving 
energy. 
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Sufficient reliable documentation is available to 
support the assumption that nighttime traffic acci­
dent rates are considerably higher than daytime 
rates. For example, the National Safety Council has 
determined that in both urban and rural areas, the 
mileage death rates at night are at least 4 times 
higher than death rates during the day <!>·Also, in 
the Fatal Accident Reporting System (~), it was re­
ported that 

There is a distinct pattern of fatalities 
by time of day and day of week. A greater 
number of fatalities occurred from 4:00 
to 8:00 p.m. on weekdays and from mid­
night to 4:00 a.m. on weekends. The week­
ends, however, had the highest concentra­
tion of fatalities [during nighttime]. 

There are many reasons for the unbalanced night 
accident rate. The following are but a few of the 
factors that cause driving at night to be hazardous 
(_l). 

1. The average person is poorly equipped to see 
adequately at night. This problem becomes more 
serious as a person grows older. For example, the 
glare resistance of the over-65-year-old driver is 
one-third that of the 25-year-old driver (4). Per­
sons who are 60 years old require 8 times -as much 
light as those 20 years old. Therefore, many of the 
driving assignments that involve such factors as 
speed and roadway conditions become more difficult 
and hazardous to most drivers when confronted with 
darkness (5). 

2. The- physical condition of the average driver 
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must be recognized. Fatigue, drowsiness, influence 
of alcohol, and psychological aspects all have a 
definite influence on an individual's driving abil­
ity, especially at night (_l). 

3. There is a lack of understanding by many 
mdtorists and pedestrians regarding the hazards of 
night driving. 

Many experts generally agree that the use of 
lighting is justified as a safety improvement be­
cause it reduces the frequency as well as the sever­
ity of accidents (6). In addition, it provides peace 
of mind to the traveling public, affords protection 
to pedestrians, reduces er ime, and enhances street 
appearance (3). 

A literature review revealed positive effects of 
1 ighting on reducing the frequency, as well as the 
severity of accidents on urban streets, regular 
highways, and at intersections. With regard to the 
effects of freeway lighting on traffic safety, how­
ever, mixed opinions were observed. Although several 
studies concluded that continuous freeway lighting 
reduces nighttime accident rates and that lighted 
freeways have significantly lower accident potential 
than unlighted ones, other studies more or less in­
dicated that continuous freeway lighting did not re­
duce nighttime accidents. 

CASE STUDY 

To obtain a better understanding of the effect of 
lighting, an analysis was conducted from 1972 to 
1981 of traffic accident characteristics on a subur­
ban freeway (see Figure 1) area west of Frankfurt, 

FIGURE 1 Plan of the freeway subsections under study, west of Frankfurt, Federal Republic of Germany. 
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Federal Republic of Germany (7). Although the free­
way section (German Autobahn - A64B/ A66) is heavily 
developed along the right-of-way, it has a full con­
trol of access. Between the interchanges, the 
divided fr eeway consists of two lanes in each direc­
tion (lane width 3. 75 m) with an additional emer­
gency lane (lane width 2.5 m) and unpaved shoulders 
(width l. 5 m) on each side. The median is approxi­
mately 3 m wide and contains a double blocked-out 
metal beam barrie r and a fence to minimize headlight 
glare. On part of the freeway section under study, 
lighting devices were installed in 1973. Typical 
suburban traffic was dominant on this section. 
(Note: No major construction zones or lane closures 
were present at the time the study was conducted.) 

It is stated in the German Standard (DIN 5044, 
Part I) that: 

Freeways (Autobahnen) with a traffic vol­
ume of 900 vehicles per hour or more and 
a speed limit of V < 110 km/h (as is 
the case of the present study), should be 
provided with fixed highway lighting with 
an illuminance level (Nennleuchtdichte) 
of 1 candela per square meter and a uni­
formity ratio (Laengsgleichmaessigkeit) 
of 0.7. 

The uniformity ratio is defined as the minimum il­
luminance level divided by the maximum illuminance 
level. In a telephone conversation with a represen­
tative at the Ministry of Economy and Technique of 
the state of Hessen, Federal Republic of Germany, in 
early 1985, it was confirmed that the previously 
stated lighting values were maintained during the 
entire study period. 

THE INVESTIGATED FREEWAY SECTION 

The freeway section studied was divided into three 
subsections: two were lighted and the third was un-
1 ighted for a parallel study. The three freeway sub­
sections under study are shown in Figure 1. Subsec­
tion 1 (a) is 1.9 km long1 (b) is equipped with 
cable-suspended luminaires (high-pressure sodium, 
250 W) at heights of 12 m, 20 to 21 m apart, on 
poles installed in the middle of the median and pro­
tected by longitudinal barriers1 and (c) consists of 
relatively flat curves with radii ~ 1000 m that 
correspond to a design speed of 120 km/h (75 mph) 
(8). Subsection 2 (a) is 3.7 km long1 (b) is equip­
ped with cable-suspended luminaires, as described 
under subsection 1, until approximately the volume 
counter spot (see Figure 1) after which high mast 
lighting with luminaires (400 W) are mounted on 
poles at heights between 25 to 31 m1 and (c) con­
sists of flat curves until the volume counter spot 
and then of curves of minimum radii of 600 m that 
correspond to a design speed of 100 km/h (62.5 mph) 
(_!!). 

Because radii > 600 m do not substantially af­
fect changes in operating speeds, the effect of the 
horizontal alignment on the accident situation may 
be excluded (9). Following subsections 1 and 2 is an 
unlighted stri°ight subsection 3 that is 2.3 km long. 

ASSUMPTIONS AND DEFINITIONS 

The period of investigation from 1972 to 1981 was 
divided into the categories shown in the following 
table: 

Investiga­
tion Period 
Before 
After 1 
After 2 

Duration 
December 5, 1972 to December 4, 1973 
December 5, 1973 to November 14, 1978 
November 15, 1978 to November 14, 1981 
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During the before period (B), all subsections were 
unlighted. During the first after period (Al), sub­
sections 1 and 2 were lighted from dusk to dawn, and 
subsection 3 was unlighted. During the second after 
period (A2), subsection 1 was lighted from dusk to 
dawn and subsection 2 was lighted from dusk until 
10:00 p.m. Between 10:00 p.m . and 5:30 a.m., subsec­
tlon 2 was unlighted . From 5:30 a.m. until dawn, 
subsection 2 was l ighted only if necessary. In sum­
mary, the lighting conditions on the investigated 
subsections are given in Table 1. 

TABLE I Lighting Conditions on the 
Three Subsections Investigated 

Subsection 

1 
2 
3 

B 

• • • 
Al 

0 
0 • 

A2 

0 
~ • 

Noce..: • = unlighted, o =lighted, and !::J = partiaJJy 
llgh lcd. 

It should be noted that in the following text the 
term "day" (dawn to dusk) means the period between 
the morning after sunrise until the evening before 
sunset. The term "night" (dusk to dawn) means the 
period between the evening after sunset until the 
morning before sunrise. 

The basis for the investigation was accident re­
ports filed by the police over a 9-year period. 
Overall, 1, 899 accident reports were surveyed. Ap­
proximately 52 percent of the accidents occurred in 
the east-west direction, and 48. 3 percent occurred 
in the west-east direction. No vehicle-pedestrian 
accidents were observed on the study section. Acci­
dent types that will not be analyzed in this study 
because of the l imi t ed data base can be broken down 
as follows: 

Type of Accident 
Run off the road 
Rear-end collisions 
Passing collisions 
Changing lanes 
Merge, diverge collisions 

(only related to the 
through-traffic lanes, not 
the ramps) 

Others 

Total Occur­
renc es (%) 
~ Night 
lB.5 37.1 
31. 3 

5.1 
17.5 

15.3 
12.4 

19.4 
6.0 

13.6 

10. 4 
13.4 

Another factor considered is the vehicle kilo­
meters of travel (Vl<T) produced on the freeway s ub­
sections i nvestigated. The average daily tr affic 
( l\DT) values we r e calculated from t he yea rly data 
collection of traffic vol umes conducted by the fed­
e ral government (see the f ollowing tab le) : 

Subsection Subsection Subsection 
1 2 3 

Before (B) 53,400 51,500 64, 70 0 
After 1 (Al) 59,600 54,200 69,000 
After 2 (A2) 53,500 48,500 77,100 

For a clear comparison of day versus night acci­
dent developments (that do not necessarily conform 
to the definition given in the police records), the 
exact times of sunrise and sunset were determined 
for each day of the year. Thus, for each month of 
the year, the percentages of the VKT could be cal­
culated for day and night. For example, the data in 
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TABLE 2 Determination of Day and Night Vehicle Kilometers of Travel for a Typical Year in the Investigated 
Period at the Volume Counter in Subsection 2 

HOUR JAN FEB MARCH APR MAY JUN E JULY AUG SEP OCT NOV DEC 
% % % ~~ % % % % % % % % 

11 p.m. l. 61 l. 51 l.41 l.30 l.41 l.45 l.49 l. 54 l. 63 l. 72 l.82 l. 72 
l 0 p.m . l. 79 l. 70 l. 60 l. 51 l.99 l.97 l.95 l.93 l .94 l.96 l.97 l.88 
9 p.m . 2 .21 2. 20 2.20 2.19 2.25 2 .19 2 .13 2. 07 2 .12 2 .17 2. 23 2. 22 
8 p.m. 3. 39 3. 24 3.09 2.94 3.26 3.28 3.30 3.32 3.44 3.57 3 .69 3.54 
7 p.m. 5.17 4 .91 ~ 4.39 4. 62 4.68 4.74 4.80 5.09 5. 38 5.68 5.43 
6 p.m. 6.64 6. 54 6.43 6.33 6.47 6.46 6.45 6.4 3 6. 57 6.71 6.85 6.75 
5 p.m. 7.81 7.79 7. 77 7.74 7.80 7.91 8.03 8.15 8.05 7.95 7.85 7. 83 
4 p.m. 8.40 8 .4 7 8.54 8. 61 8.05 8.23 8.37 8. 60 8.49 8. 38 8.27 8 . 34 
3 p.m. 6.64 6.66 6.68 6. 69 6. 59 6.57 6.55 6.53 6.55 6. 57 6.60 6.62 
2 p.m. 5.87 5.87 5.86 5. 85 5.52 5.58 5.64 5. 70 5. 76 5.82 5.88 5.88 
l p.m. 5.48 5.46 5.44 5.43 5. 31 5. 34 5.37 5.40 5.43 5.46 5.50 5.49 
Noon 4.98 5. 04 5.10 5.16 5.12 5.10 5.08 5.06 4.99 4.92 4.85 4 . 91 

11 a.m. 4.76 4.87 4.98 5.09 5.02 5.02 5.02 5.02 4.86 4. 70 4. 54 4.65 
l O a .m. 5.25 5.35 5.45 5. 55 5.17 5. 18 5 .19 5.20 5.15 5. 10 5.04 5.1 4 
9 a. m. 5. 71 5. 82 5.93 6.03 5.79 5.69 5.59 5.49 5.49 5.50 5. 50 5.60 
8 a .m. 7 .13 7.02 6. 91 6.80 6.84 6.90 6.96 7 .01 7 .12 7. 23 7.35 7.24 
7 a .m . 8.16 8. 16 8.15 8.15 8.42 8.36 8.30 8.24 8.22 8.20 8 .17 8.17 
6 a .m. 5.94 6. 22 6.50 6.78 6.65 6. 34 6.02 5. 70 5.59 5,qtj 5.38 5.66 
5 a .m. l. 27 l. 36 l. 45 l. 53 l.63 l.56 l .48 l.40 l.29 l.19 l.09 l.18 
4 a .m. 0. 32 0. 32 0.33 U. JJ 0.44 0.41 0.38 U.J~ 0 . 34 0.33 0.31 0.31 
3 a .m. 0.19 0. 19 D.19 0.19 0.22 0.21 0.2D 0.19 0. l 9 0.19 0 . 19 0.19 
2 a .m. 0. 27 0.28 0.28 0.28 0.27 0.28 0.30 0. 31 0.30 0.28 0.27 0 .27 
l a. m. 0.44 0. 45 0.46 0.46 0.43 0.48 0.53 0.58 0.53 0.48 0.42 0.43 

Midniqht 0.72 0. 70 0.69 0. 67 0.72 0.81 0.90 0.98 0.91 0.84 0.76 0 . 74 
Night- 38.12 23.08 11. 70 6.93 5.04 5.20 5.3/ 1.95 12 .69 23.59 30.66 38 .49% 
Day- 61 .88 76. 92 88 . 30 93 .07 94.96 94 .80 94. 63 92 .05 87 . 31 76 .41 69.34 61. 51 % 

Legend: --- change between dawn and dusk, respectively between dusk and dawn. 

Table 2 indicate that for a typical year, 38.5 per­
cent of the VKT occurred at night during the month 
of December, whereas only 5.2 percent of the VKT oc­
curred at night during the month of June. On the 
average, for the 9-yr period investigated, 81.l per­
cent of the VKT occurred during the day compared 
with 19.9 percent at night Cll. 

DEVELOPMENT OF THE ACCIDENT SITUATION 

The analysis of the accident situation on the free­
way section investigated is based on the total num­
ber of accidents as follows: 

Total Accidents 
Subsection 1 Subsection 2 Subsection 3 

Period Qfil'. Night Qfil'. Night ~ Night 
B 61 30 102 46 62 19 
Al 148 77 316 121 266 114 
A2 55 39 141 85 144 73 

The corresponding accident rates (accidents per 
10 6 VKT) are given in Table 3, and the accident 

TABLE 3 Accident Rates (per 106 VKT) During the Different 
Time Periods for Day and Night Conditions on the Three 
Subsections Investigated 

Subsection I Subsection 2 Subsection 3 

N/D N/D 
Day Night Ratio Day Night Ratio Day Night 

B 2.03 4.28 (2.1) 1.83 3.33 ( 1.8) 1.41 1.85 
x x x x 0 0 

Al 0.88 1.97 (2.2) 1.08 1.66 ( 1.5) 1.13 2.08 
x 0 0 x x 0 

A2 0.62 1.76 (2,8) 0.90 2.18 (2.4) 0.93 1.89 

N/D 
Ratio 

(1.3) 

(1.8) 

(2.0) 

No te: x =significant at the 9 5 percent level of confidence, O = nonsignificant at the 95 per~ 
cent level of confidence, and N/D =night/day ratio of accident rates. 

cost rates for all accidents (German Marks per 100 
VKT) are given in Table 4. 

Before discussing the analysis, it is important 
to note that the rate for personal injury accidents 
has decreased steadily in the Federal Republic of 
Germany since 1972. Factors that may have c_ontrib-

TABLE 4 Accident Cost Rates (German marks per 100 VKT) During 
the Different Time Periods for Day and Night Conditions on the 
Investigated Three Subsections 

Subsection I Subsection 2 Subsection 3 

N/ D N/D N/D 
Day Night Ratio Day Night Ratio Day Night Ratio 

B 4.90 15.99 (3.3) 4.07 8.40 (2.1) 2.66 6.25 (2.3) 
Al 1.98 5.8 5 (2.9) 2.55 4.42 (I. 7) 3.17 5.30 ( 1.7) 
A2 1.32 3.44 (2.6) 1.58 4.33 (2.7) 1.69 3.18 (1.9) 

Note: N/ D ratio is the nis;ht/day ratio of accident cost rates, and $1.00 (U.S.) corresponds to 
about 2. 7 German Marks (CM). f"or the calculalion o f the accident cost rate, the Following assess­
ments of pe rsonal injuries were applied: fatally injured-500,000 GM, heavily injured-55.000 
GM, and lightly iniured - I 0,000 GM. The costs or property damage accidents were compiled 
fr om police records. 

uted to this decrease include the energy crisis of 
1973-1974, the introduction of a general speed limit 
of 100 km/h on 2-lane rural roads in 1973, the in­
troduction of a strict anti-drunk driving law, which 
set a BAC at 0.08 percent as the intoxication level 
in 1973, the mandatory use of seat belts in front 
seats, and the mandatory safety-helmet law for 
motorcyclists that was put into effect in 1976 (!.Q_) • 

A decrease in the accident rate on the investi­
gated freeway section should therefore be expected, 
aside from the installation of lighting devices. For 
example, the following table, which shows the devel­
opment of the rate for personal injury accidents on 
the investigated three subsections and on the whole 
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interstate (freeway) network system in the Federal 
Republic of Germany, clearly supports the assumption. 

~ Al A2 
Interstate 

network 0.36 0.23 0.20 
Subsection 1 0.86 0.29 0.16 
Subsection 2 0.56 0.32 0.22 
Subsection 3 0.31 0.29 0.19 

Also, it is interesting to note that on the one 
hand, the accident rates on the unlighted subsection 
3 for the years 1973, 1976, and 1980 nearly corres­
pond to that on the whole interstate (freeway) net­
work system in the Federal Republic of Germany, 
while on the other hand, the continuously lighted 
subsection 1 showed the strongest decrease from 0.86 
to 0 .16, followed by the partially lighted subsec­
tion 2 from 0.56 to 0.22. 

SUBSECTION 1 

On the average, 33 percent of property damage acci­
dents and 43 percent of personal injury accidents 
occurred on this subsection at night. Accidents per 
10 6 VKT and accident cost rates (German Marks per 
100 VKT) showed evident reductions on this subsec­
tion during day and night conditions (see Tables 3 
and 4). Note that subsection 1 was continuously 
lighted during the periods Al and A2 (see Table 1). 

For day and night conditions, the development of 
the accident situation between the B, Al, and A2 
periods is nearly parallel. This means that the re­
duction in accident rates and accident cost rates of 
accidents occurring during night conditions after 
the installation of lighting devices can be noticed 
also for day conditions. A comparison of the lighted 
subsection 1 with the unlighted subsection 3 reveals 
that accident rates and accident cost rates showed 
more favorable reductions, especially on subsection 
1 during night conditions. 

Furthermore, it is interesting to note that al­
though the night-to-day ratio of accident rates for 
subsection 1 was increasing, the night-to-day ratio 
of accident cost rates, which accurately represents 
the severity of accidents, was decreasing between 
the B, Al, and A2 periods from 3.3 to 2.9 to 2. 6 
(German Marks per 100 VKT), respectively (see Table 
4). 

SUBSECTION 2 

On the average, 29 percent of property damage acci­
dents and 38 percent of personal injury accidents 
occurred on subsection 2 at night. Between the B and 
Al periods, accident rates and accident cost rates 
were nearly cut in half. With the introduction of 
partial lighting on this subsection (see Table 1), 
it is interesting to see that between periods Al and 
A2, accident rates and accident cost rates under 
night conditions remained at nearly the same level 
or even increased (see Tables 3 and 4). 

Between periods B and Al, the reduction in acci­
dent rates and accident cost rates on this subsec­
tion is nearly parallel for day and night condi­
tions. In contrast, between periods Al and A2, the 
reduction continued under day conditions although it 
remained at nearly the same level or even increased 
under night conditions. 

Comparing the night-to-day ratio of accident 
rates and accident cost rates in Tables 3 and 4, the 
preceding statement is supported by the decrease of 
the ratios from 1.8 to 1.5, respectively; and from 
2.1 to 1. 7 between the B (unlighted) and the Al 
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(lighted) periods. However, when partial lighting 
was introduced on this subsection in the A2 period, 
the night-to-day ratios showed a strong increase 
from 1.5 to 2.4, respectively, and from 1.7 to 2.7 
(see Tables 3 and 4). 

SUBSECTION 3 

On the average, 30 percent of property damage acci­
dents and 31 percent of personal injury accidents 
occurred on subsection 3 at night. This means that 
contrary to subsections 1 and 2, there was no evi­
dent difference between the accident categories, 
"property damage" and "personal injury" accidents. 
Although no lighting devices were present on this 
subsection (see Table 1), reductions in accident 
rates for the subsection can be noticed (see Tables 
3 and 4). These reductions were, in general, not as 
strong as those on subsections 1 and 2. The night­
to-day ratios reveal increases in accident rates and 
fluctuations in accident cost rates on the unlighted 
subsection 3. 

THE EFFECTS OF PARTIAL LIGHTING 

Although no clear conclusions have yet been drawn 
about the effectiveness of lighting, it should be 
mentioned here that further reductions in accident 
rates and accident cost rates under day conditions 
on subsection 2 could be observed between periods Al 
and A2. In contrast, after several observations dur­
ing night conditions, the reduction in accident 
rates and accident cost rates showed almost no de­
crease and, in some observations, even increased 
after the introduction of partial lighting (see 
Tables 3 and 4). Contrary to this development, acci­
dent rates and accident cost rates showed further 
decreases between periods Al and A2 on subsection 1 
under night conditions. The same is also true for 
the reduction in accident and cost rates on the un­
lighted subsection 3. 

To draw more reliable conclusions about the ef­
fect of lighting on night accidents, the daytime 
period of 24 hr was divided into the time periods: 
Day, Dark 1, and Dark 2 (see Figure 2). (In Figure 
2, period Day lasts from sunrise to sunset, period 
Dark 1 lasts from sunset until 10:00 p.m. and from 
5:30 a.m. until sunrise, and period Dark 2 lasts 
from 10:00 p.m. until 5:30 a.m.) 

Overall, the accident rates in Figure 2 appear to 
agree with the results of many findings, for ex­
ample, that driving during the hours of day, and 
from sunset to about 10:00 p.m. and from about 5:30 
a.m. to sunrise, is much safer than driving during 
the night hours between 10:00 p.m. and 5:30 a.m., 
regardless of the lighting conditions (!_,~,.!..!J. 

Under day conditions, Figure 2 shows that the re­
duction in accident rates is stronger on subsection 
1 than on subsection 3. Different development could 
be noticed under Dark 1 conditions. For example, 
after the introduction of lighting in December 1973, 
a sharp decrease in the accident rates could be 
noticed on subsections 1 and 2 between the B and Al 
periods. However, this reduction remained at nearly 
the same level between the Al and A2 periods on both 
sections. In contrast, the accident rate on subsec­
tion 3 showed an increase between the B and Al 
periods, although it remained at nearly the same 
level between the Al and A2 periods. 

Under Dark 2 conditions, the accident rate de­
creased strongly on subsections 1 and 2 between the 
B and Al periods. While this reduction continued on 
subsection 1 (lighted) between the Al and A2 
periods, it increased strongly on subsection 2 (not 
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Ace Section· 
Rate I 

2,0 2,03 
1,83 

1,0 
0,88 

0,62 I 
Acc. 
Rate I 

3,72 

3,0 

2,0 -
2,01 

- 1,41 1,20 1,0 

• 0 0 • 
Rate I Ace 

5,68 

5,0 

4,68 

4.0 
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Section 
II 

1,41 

1,08 0,90 

II 

,......._ 
1,44 
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Section 
II I 

1, 13 

III 

1,82 

• 
I II 

D AY 

0.93 

DA RK l 

Until l o p.m. 
30 a.m. from 5: 

1,77 

• 
DAR K 2 

10 p.m. - 5:30 a.m. 

LEGEND 

I unlig hted 
ted 0 lfgh 

2,61 -2 ,59 -- 2,45 ... 2,32 2,25 2,0 

1,0 

• 0 0 • 0 • • • • 
B Al A2 B Al A2 B Al A2 

FIGURE 2 Accident rates for Day, Dark 1, and Dark 2 daytime periods with identification 
of lighting conditions. 

1 ighted) between the same periods. During the 9-yr 
investigation period, the accident rate on subsec­
tion 3 revealed no significant changes among the 3 
periods during the late night hours. 

CONCLUSION 

The case study revealed that positive effects of 
lighting on reducing accident rates and accident 
cost rates on freeways in suburban areas cannot be 
excluded, even if no real convincing results could 
be statistically proven. However, it should be noted 
that the positive results obtained through con­
tinuous lighting were lost in the case of partial 
lighting for energy conservation purposes. The in­
crease in accident rates after switching off lights 
at night between 10:00 p.m. and 5:30 a.m. especially 

supports this statement. The savings in energy costs 
after switching off lights as compared with savings 
in accident costs could not be ·determined in this 
study. 

It is obvious that this research is a small step 
toward determining the effectiveness of freeway 
1 ighting in terms of safety. Further research is 
needed to verify and add to the findings of this 
study. 
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Detection of Reflectorized License Plates 

HELMUT T. ZWAHLEN 

ABSTRACT 

This paper contains data on the detection distances of reflectorized white 
license plates. Detection distances were obtained for a car heading angle and a 
driver's line of sight in 5 different treatments with 12 drivers. The order of 
presentation of the five treatments for a given heading angle was basically 
random and approximately balanced. Each driver sat in a stationary car on a 
2,000-ft long runway and detected an approaching target configuration under low 
beam conditions against a background containing a number of luminaires and 
other light sources. There were three parallel approach paths on the runway and 
for each treatment, three approaches were made on each path toward a driver. 
The results of this study indicated that the average detection distance in­
crease from treatment 1 to treatment 5 was 39 percent for the -3-degree heading 
angle and 85 percent for the 10-degree heading angle. Based on the detection 
distances obtained in this study and calculations that involve stopping sight 
distances and/or decision sight distances, the potential for significant safety 
benefits when using reflectorized license plates in addition to the red rear 
cube corner vehicle reflectors can be demonstrated. These potential safety 
benefits are especially significant for an 84-CIL license plate combined with 
two red rear reflectors. 

Reflectors and reflectorized license plates have 
been in use for many years as a means of aiding the 
driver in the initial detection, recognition, and 
identification of stationary vehicles on or off the 
roadway at night with no lights on. Several studies 
have been conducted that compare accident rates of 

vehicles with reflectorized versus nonreflectorized 
license plates. Henderson, Ziedman, Burger, and 
Cavey reviewed and summarized a number of these 
studies (_!). In the past, Hulbert and Burg, Cook, 
and Sivak and Olson reviewed license plate and re­
f lectorization studies (1_-il· 


