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Two hypotheses:

a. Vehicle speed decreases as the illuminance/luminance

decreases.
b. Vehicle speed at night is lower than during the day time.

Camera location

Parmova street, Ljubljana BezZigrad (50 km/h speed limit),
Installation height: 2.5 m

M4 road (based on EN 13021-1), L,,, = 0.75 cd/m?

Road lighting fixture: LED
CCT: 3000 K, Ra 75.
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1 Database

Define the important relevant variables and the structure of the database

Group 1: Trabfic voluma -
1. Time 1 {Revord data time based o vehicle time)
2. Speed
3. Typw of vehicle Dstssare
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Geopl  Grupd Groued [ERERENIN
Group I: Preciphation
1. Time 2 {Revord data time based hall bour]

2. Precigitation amesnt 2
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Group 3: Sunset
1. Time 3 {bry say)
2. Sunrise

3. Sundown

1.1 Traffic volume data, Group 1 i
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1.2 Precipitation data, Group 2 ﬁ
o
Lighting level - Speed analysis will exclude times with wet road 7
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1.3 Sunset / sunrise data, Group 3
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Cadculation of local times of sunrise, solar noon, and sunset based on the caiculation
procedure by NOAA [hitp:www.srrb.nosd. govhighlights/sunriss/sunrise himd)

1
2
3 input
4 labitude im Gocimal degrees (OSANE n noriferm hemsphars) 48,600
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7 Quiput (local time in days)

13 sunise 520 Al
14 sunset a2

1.4 Artificial lighting level, Group 4

i 0, 100% output, from February 29, 2020, to August 3, 2020;
» 0.8, 80% output, from August 4, 2020, to December 21, 2020;
¢ 0.6, 60% output, from December 22, 2020, to February 4, 2021.
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1.5 Data integration, edit

Data integration, edit, and analysis based on Excel and IMP® 15.2.1.
Totally 3 059 449 vehicles was measured during this experiment, from Feb. 2020 to Feb. 2021

10/11/2021

2 Results and explanation

‘oot

Day time, 2 536 520
Night time, 522 929

75 % cars, 11 % vans, 9 % two-
wheelers such as motorcycles or bicycles,
3 % trucks, and 2 % semi-trucks.
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a. Lighting level-speed relationship

Type ol
vehicle

Semi-Truck

Trucks

wheelers

Lighting level Lighting level Lighting level
100% 80% 60%

(0=100542) (n=257242) (n=135398)

Average

Average

Distribution of speed of vehicles with different lighting levels

(1 represents the lighting output of 100 %, 0.8 represents dimming to 80 % output, and 0.6 represents dimming to 60 %

output)




a. Lighting level-speed relationship

i Number of vans: 57 485 |

Vehicle type: Car Vehicle type: Vans

Lighting level 1,0-0.8-0.6, speed is 34.8 km/h-33.3 kmvh-  Lighting level 1-0.8-0.6, speed is 34.1 kmv/h-31.7 km/h-
332 kmvh. 32.3 km/h,

7.6 % speed decrease when lighting level from 100% to 7.0 % speed decrease when lighting level from 100%
80%. 10 80%.
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a. Lighting level-speed relationship
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I i All vehicle data — wet road situation — daytime —

two wheeler
1° - from 100 % to 80 %, then to 60 %, the speed with
the following function:

- g Speed =29.65 + 3.10 * Lighting level.

Vehicles without two-wheeler

b. Distribution of vehicle speed (day/night)




b. Distribution of vehicle speed (day/night)

i Nighttime speed | Daytime speed
Vehicle
mverage | SD | Average | SD
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Difference
Car 8.18 329
Semi-
g Semt- on | o
an Trucks .72 -0.42
Two-
wheelers 818 009
= e i || 3 Vans 741 327
Day-night difference of the speed of different types of vehicles
17:00 to 18:00, September 1, 2020 to September 7, 2020, day time
17:00 to 18:00, December 1, 2020 to December 7, 2020, night time 1
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Summary

a. Decrease of the illuminance/luminance will affect the vehicle speed. The
effect is more noticeable when the lighting level is reduced from 100 % to
80 % (from L, = 0.75 cd/m* to L,,, = 0.60 cd/m?) as when the lighting
level is reduced from 80 % to 60 % (from L, , = 0.60 cd/m* to L, = 0.45

cd/m?).

b. The speed during the day is lower than the speed during the night,
because the volume of traffic is lower and the distance between vehicles

is larger at night.
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