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The effects of vehicle activated speed/speed limit signs

▪ Objective:
▪ Investigation of effects on speed

▪ Evaluation of different information content, location types, 
and reasons of placement

▪ Structure of the presentation:
▪ Introduction, motivation

▪ Literature review

▪ Methodology

▪ Data, indicators, measurement results

▪ Conclusions



Introduction, motivation

▪ Projects:
▪ 2020 – RADAR ( Risk Assessment on Danube Area Roads ) project, WP4, Pilot Action

▪ 2021 - "The effects of vehicle activated speed/speed limit signs" KTI research

▪ Motivation:

Primary causes of road

accidents in Hungary 

(2010-2022 – based on

data of months I-IX)



Literature results

Authors
Measurement 

period
Country Environment Display types Effects

D. Jankó, T. Siska 2007 Hungary
Urban area, 
settlement 
boundary

• Digital speed display

• Speed limit display

• Average speed: 2-13% reduction

• V85 speed: 2-24% reduction

• Speeding: 0-39% reduction

Based on C. Swanepoel's 
dissertation

2009 United Kingdom Urban and rural

• Speed limit displays

• Warning signs

• Direction sign

• Combination of speed limit and safety camera 
signal

• Camera signal

• Combination of warning sign and speed limit 
display

• 20% reduction in the number of serious and fatal 
accidents

• 30% reduction in personal injury accidents

• Most effective:

- Combination of warning sign and speed limit display

- Warning signs

- Combination of speed limit and safety camera signal

Gehlert T., Schulze C., 
Schlag B.

2007-2009 Germany
Urban area, 30 

km/h speed limit

• Standard (digital) speed display (numeric)

• Numeric coloured display

• Verbal coloured display

• Verbal coloured display is the most effective, then
numeric coloured display, then standard display

• Up to 29% less speeding

Malin F., Luoma J. 2018 Finland
Urban area, 40 

km/h speed limit
• Current speed display and symbol, with speed-

dependent color and shape

• 0.5-2.9 km/h average speed reduction

• The proportion of speeders also decreased (max. 17%)

Jomaa D., Yella S. and 
Dougherty M.

2016 Sweden
40 km/h urban and 

60 km/h rural

• Digital speed display

• Speed limit display

• Apply V85 activation rate

• Decrease in average speed and standard deviation 
values for both displays

• A digital speed display had a greater impact

Walter L., Broughton J. 2008 England, London
Urban area, 30 

mph speed limit
Digital speed display

(short, 1-3 week measurement time)

• An average of 1.4 mph speed reduction

• 12% reduction of speeding on average

• 400m after the display, a small speed increase
(0.6 mph)

Sandberg W., 
Schoenecker T., 

Sebastian K. and Soler D.
2004-2005 USA

Near speed limit
changes (arriving 

from the rural area 
to the urban area)

• Digital speed display and traditional (sign-
based) speed limit display

• Long-term impact study

• Reduction in V50, V85 and V95 speeds, respectively 
10.1 km/h, 11.1 km/h and 11.3 km/h

• Permanent reduction in speed even 1 year after 
commissioning



Methodology - locations

Measurement location and 
identification number

Measurement
time 

Location type Speed limit
Speed display method

Below the speed limit Over the speed limit

9121 Győrszemere, road 83, 
section 63+360 km

H1 June 2020 Rural area 60 km/h speed limit display
"Slow down" display and yellow flashing 

dots

1097 Budapest, Határ road
30.

H2 July 2020 Urban area 50 km/h current speed display (green)
display of current speed and "Slow 

down!" continuous display of caption in 
red

1038 Budapest, Ezüsthegy 
street 34-42.

H3 Aug 2020 Urban area 50 km/h speed limit display
"Slow down" display and yellow flashing 

dots

2162 Őrbottyán, road 2104, 
section 12+770 km

H4 July 2020 Urban area 50 km/h no signal image (dark display)
display of current speed and "Slow 

down!" continuous display of caption in 
red

2162 Őrbottyán, road 2103, 
section 7+980 km

H5 Aug 2020 Urban area 50 km/h no signal image (dark display)
display of current speed and "Slow 

down!" continuous display of caption in 
red

1116 Budapest, Hunyadi M. 
road 36.

H6 Sep 2021 Urban area 40 km/h current speed display (green)
"Slow down!" continuous display of 

caption in yellow

1165 Budapest, Veres Péter 
road 173.

H7 Oct 2021 Urban area 50 km/h current speed display (yellow) current speed display flashing in yellow

2351 Alsónémedi, Haraszti 
road 142.

H8 Oct 2021 Urban area 50 km/h current speed display (green)
display of current speed in red and "Slow 
down!" continuous display of caption in 

yellow

1222 Budapest, Háros street
71.

H9 Oct 2021 Urban area 50 km/h current speed display (yellow)
current speed display and "Slow down!!" 
continuous display of caption in yellow

road 84, section 61+710 km H10 Nov 2021 Rural area 70 km/h current speed display (yellow)
current speed display flashing yellow, and

"Slow down!" continuous display of 
caption in red



Methodology

▪ Period:
▪ 4 days per location (two days "with operating display", two days "without")

▪ 6 hours a day (typically between 9:00 and 15:00)

▪ Device:
▪ Radar hidden in a box

▪ Continuous recording of speed data 
with a frequency of 0.2 sec ("vehicle tracking")



Data, indicators

▪ Data conversion:
▪ Data cleaning, filtering of incorrect data and outliers

▪ Additional data filtering (separation of vehicles, non-free flow arrivals, arrivals below a 
given speed)

▪ Performing calculations (distance values based on time-velocity, linear interpolation)

Cross-sectional speed data per meter of vehicles arriving at the display 
(at 60 meters in front of the device)



Amount of speed 
reduction

Data, indicators

▪ Grouping of vehicles based on arrival speed:
▪ vehicles arriving below the speed limit

▪ vehicles exceeding the speed limit by a maximum of 10%

▪ vehicles exceeding the speed limit by more than 10%

▪ vehicles exceeding the speed limit

Proportion of 
those who reduce 

their speed

Standard deviation 
of speed data

Average speeds
per vehicle

Average cross-
sectional velocities



Measurement results (H6 - 1116 Budapest, Hunyadi M. road 36.)

Speed categories Display on Display off

Total number of analyzed vehicles 694 762

Below the speed limit(40 km/h) 186 (26.8%) 195 (25.6%)

Exceeding the speed limit by a max. of 10% 214 (30.8%) 234 (30.7%)

Exceeding the speed limit by more than 10% 294 (42.4%) 333 (43.7%)

Number of speeders 508 (73.2%) 567 (74.4%)

Excluded vehicles (those driving under 30 km/h) 110 (13.7%) 114 (13%)

40



Measurement results (H6)



Measurement results (H10 - Road 84, section 61+710 km)

Speed categories Display on Display off

Total number of analyzed vehicles 1110 443

Below the speed limit (70 km/h) 195 (17,6%) 70 (15,8%)

Exceeding the speed limit by a max. of 10% 239 (21,5%) 84 (19%)

Exceeding the speed limit by more than 10% 676 (60,9%) 289 (65,2%)

Number of speeders 915 (82,4%) 373 (84,2%)

Excluded vehicles (those driving under 30 km/h) 3 (0,3%) 8 (1,8%)



Conclusions

▪ Effectiveness of displays (indicators):

▪ proportion of drivers approaching below the speed limit (at the first measured point, usually 30-
60 meters before the display line)

▪ proportion of those who reduce their speed (60 meters window in front of the line of the display)

▪ percentage of speed reduction (60 meters window in front of the line of the display)

Proportion of drivers approaching below the speed limit

Measurement 
location ID

Display off Display on Difference
Number of measured vehicles 

(off; on state)

H1 42.3% 46.6% 4.3% 258; 386

H2 79.8% 83.8% 4.0% 614; 728

H3 59.2% 76.9% 17.7% 328; 606

H4 38.3% 41.7% 3.4% 228; 247

H5 20.4% 24.4% 4.0% 38; 41

H6 25.6% 26.8% 1.2% 195; 186

H7 46.0% 53.8% 7.8% 975; 1185

H8 41.7% 45.2% 3.5% 342; 438

H9 44.3% 44.6% 0.3% 629; 745

H10 15.8% 17.6% 1.8% 70; 195



Conclusions

Grouping of locations:

▪ Based on the location type

▪ Rural area

▪ Urban area (residential area)

▪ Urban area (main road/settlement boundary)

▪ Based on display type

▪ Speed limit display

▪ Display of current speed - flashing

▪ Display of current speed - not flashing

▪ According to the reason of placement

▪ Slowing down traffic arriving to a settlement

▪ In front of a dangerous road section demanding enhanced attention of drivers (e.g. pedestrian 
crossing, intersection, curve)

▪ In order to improve general compliance (e.g. on an average, long, straight road section without 
any dangerous cross section)



Conclusions

Grouping I
Location type

Rural area
Urban area 

(residential area)
Urban area 

(main road/settlement boundary)

ID of locations H1, H10 H3, H6, H9 H2, H4, H5, H7, H8

Increase in the proportion of 
drivers complying with the speed 
limit

3.6% 6.5% 5.6%

Increase in the proportion of 
those who reduce speed

2.6% 4.4% 3.1%

Increase in the rate of speed drop 0.9% 1.0% 1.2%

Grouping II
Display type

Speed limit 
display

Display of current speed -
flashing

Display of current speed –
not flashing

ID of locations H1, H3 H7, H10 H2, H4, H5, H6, H8, H9

Increase in the proportion of 
drivers complying with the speed 
limit

12.2% 7.1% 2.5%

Increase in the proportion of those 
who reduce speed

3.7% 3.0% 3.6%

Increase in the rate of speed drop 1.4% 1.1% 1.0%

Grouping III
Reason of placement

Slowing down traffic 
arriving to a settlement

In front of a dangerous road 
section 

In order to improve general
compliance

ID of locations H8, H4, H5 H1, H3, H7, H10 H2, H6, H9

Increase in the proportion of 
drivers complying with the speed 
limit

3.5% 9.1% 2.0%

Increase in the proportion of 
those who reduce speed

3.0% 3.2% 4.0%

Increase in the rate of speed drop 1.5% 1.2% 0.6%
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