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THE PROBLEM OF SPEED IN TRAFFIC

• The problem is most pronounced in areas with high 

speed dispersion, as well as in urban environments

• Speed primarily affects the likelihood of a traffic 

accident occurring, but also influences the severity of its 

consequences

30 km/h and 50 km/h are not the 

same?

In 2023, the overall rate of 

speeding violations reached 58%
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AN ANALYSIS OF TRAFFIC 

SAFETY PERFORMANCE 

INDICATORS IN MONTENEGRO



Vibro-acoustic strips

Small dot-shaped rubber bumps

Small plastic bumps

Speed cushions

TRAFFIC CALMING MEASURES
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Raised platform

Raised pedestrian platform

Rubber bump on the road

Damaged rubber elements
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RESEARCH

Location A – Boulevard of Montenegrin Commanders

Rubber Traffic Calming Elements""Height of rubber 

elements: 5 cm

Location B - Cetinje Road

Asphalt Traffic Calming Platform

Height of the platform: 4 cm

Speed limit at locations: 

30 km/h
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RESEARCH

Drone DJI MINI 3
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RESEARCH

Data analysis

DATAFROMSKY

• Software in which the obtained data were processed

STATISTICA

Gate positions, a total of 6 

intersections where data is recorded
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Device for georeferencing points

HOW TO OBTAIN VEHICLE SPEEDS IN KM/H
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Prosecna brzina izmedju ul. i iz. gejta
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N:              407

Mean:       21.51

Median:    21.34

Min:          7.833

Max:         48.33

L-Qrt:        17.26

U-Qrt:        24.86

Variance: 38.89

SD:           6.237

Std.Err:    0.309

Skw:         0.748

Kurt:        1.744

95% Conf SD

Lower:     5.836

Upper:     6.697

95% Conf Mean

Lower:     20.91

Upper:     22.12

Prosecno usporenje izmedju ul. i iz. gejta
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N:              407

Mean:       -0.966

Median:    -0.978

Min:          -3.981

Max:         0.569

L-Qrt:        -1.407

U-Qrt:        -0.524

Variance: 0.415

SD:           0.644

Std.Err:    0.0319

Skw:         -0.247

Kurt:        0.727

95% Conf SD

Lower:     0.602

Upper:     0.691

95% Conf Mean

Lower:     -1.029

Upper:     -0.904

Brzina na gejtu 0 m
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N:              407

Mean:       17.22

Median:    16.60

Min:          4.900

Max:         49.10

L-Qrt:        13.40

U-Qrt:        20.07

Variance: 39.20

SD:           6.261

Std.Err:    0.310

Skw:         1.119

Kurt:        3.144

95% Conf SD

Lower:     5.858

Upper:     6.723

95% Conf Mean

Lower:     16.61

Upper:     17.83

Brzina na gejtu 10 m
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N:              407

Mean:       22.46

Median:    22.70

Min:          5.600

Max:         48.10

L-Qrt:        18.70

U-Qrt:        26.00

Variance: 40.12

SD:           6.334

Std.Err:    0.314

Skw:         0.361

Kurt:        1.399

95% Conf SD

Lower:     5.927

Upper:     6.802

95% Conf Mean

Lower:     21.84

Upper:     23.07

Brzina na gejtu 20 m
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N:              407

Mean:       28.71

Median:    29.20

Min:          5.879

Max:         55.40

L-Qrt:        24.10

U-Qrt:        33.34

Variance: 57.44

SD:           7.579

Std.Err:    0.376

Skw:         -0.107

Kurt:        0.665

95% Conf SD

Lower:     7.091

Upper:     8.139

95% Conf Mean

Lower:     27.97

Upper:     29.44

LOCATION A
Number of vehicles: 407

Gintaš-Union: 47,7%

Union-Gintaš: 52,3%

Distances of intersections 

(gates): 0m, 10m and 20m

21.51 km/h -0.97 m/s²

RESEARCH RESULTS
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Prosecna brzina izmedju ul. i iz. gejta
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N:              293

Mean:       25.07

Median:    24.68

Min:          4.504

Max:         52.69

L-Qrt:        19.89

U-Qrt:        28.87

Variance: 61.96

SD:           7.872

Std.Err:    0.460

Skw:         0.597

Kurt:        0.842

95% Conf SD

Lower:     7.282

Upper:     8.566

95% Conf Mean

Lower:     24.17

Upper:     25.98

Prosecno usporenje izmedju ul. i iz. gejta
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N:              293

Mean:       -1.352

Median:    -1.060

Min:          -4.318

Max:         0.630

L-Qrt:        -2.143

U-Qrt:        -0.575

Variance: 1.047

SD:           1.023

Std.Err:    0.0598

Skw:         -0.465

Kurt:        -0.627

95% Conf SD

Lower:     0.946

Upper:     1.113

95% Conf Mean

Lower:     -1.470

Upper:     -1.235

Brzina na gejtu 0 m
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N:              293

Mean:       19.94

Median:    18.80

Min:          6.400

Max:         47.70

L-Qrt:        15.30

U-Qrt:        23.60

Variance: 53.99

SD:           7.348

Std.Err:    0.429

Skw:         0.840

Kurt:        0.800

95% Conf SD

Lower:     6.797

Upper:     7.996

95% Conf Mean

Lower:     19.10

Upper:     20.79

Brzina na gejtu 10 m
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N:              293

Mean:       26.30

Median:    25.90

Min:          7.700

Max:         53.00

L-Qrt:        21.20

U-Qrt:        30.20

Variance: 63.98

SD:           7.999

Std.Err:    0.467

Skw:         0.430

Kurt:        0.702

95% Conf SD

Lower:     7.399

Upper:     8.705

95% Conf Mean

Lower:     25.38

Upper:     27.22

Brzina na gejtu 20 m
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N:              293

Mean:       33.62

Median:    31.50

Min:          4.300

Max:         64.90

L-Qrt:        26.10

U-Qrt:        42.00

Variance: 107

SD:           10.36

Std.Err:    0.605

Skw:         0.342

Kurt:        -0.176

95% Conf SD

Lower:     9.582

Upper:     11.27

95% Conf Mean

Lower:     32.43

Upper:     34.82

LOCATION B
Number of vehicles : 293

Budva-Centar: 47,5%

Centar-Budva: 52,5%

Distances of intersections 

(gates): 0m, 10m and 20m

25,07 km/h -1,35 m/s²
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RESEARCH RESULTS

Box & Whisker Plot
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LOCATION A LOCATION B

Average speed between the entry and exit gates:

Gintaš-Union: 21.1 km/h

SD=5.8

Union-Gintaš: 21.9 km/h

SD=6.57

Average speed between the entry and exit gates:

Budva-Centar: 28.68 km/h

SD=8.06

Centar-Budva 21.8 km/h

SD=6.08Speed at gejt 0m 

The p-value is 

compared to 

the defined 

significance 

threshold

THERE IS A STATISTICALLY SIGNIFICANT DIFFERENCE BETWEEN THE SPEED VALUES AT LOCATIONS A AND B

RESEARCH RESULTS
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Location A

Average deceleration:                     

-0,966 m/s²

Average speed between 

the gates 0m and 20m:       

21,51 km/h    

Average speed at gejt

0m: 17,2 km/h 

Exceeded the speed limit:

45,2%

Location B

Average deceleration:                 

-1,352 m/s²

Average speed between 

the gates 0m and 20m:           

25,07 km/h

Average speed at gejt

0m: 19,9 km/h

Exceeded the speed limit:

55,6%

Summary

Higher at location B by

0,386 m/s²

Higher at location B by

3,56 km/h

Higher at location B by

2,7 km/h
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INNOVATIVE SOLUTIONS

APPLICATION OF HORIZONTAL 

CURVES IN ROAD DESIGN
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RESEARCH IN BAR, 2024



THANK YOU FOR YOUR 

ATTENTION
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