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Spatial analysis of harsh event frequencies (harsh 

brakings/accelerations) in road segments

Exploitation of multi -parametric high-resolution data:

1. Road segment geometricand road network

characteristic data from digital maps

2. Naturalistic driving data from smartphone sensors 

3. High resolution traffic data

Scope of the dissertation
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Thorough review of 132 international scientific studies of 

spatial analysis applications in road safety

Available methodologies:
1. Geographically Weighted Regression (GWR)

2. Bayesian Conditional Autoregression (CAR)

3. Full/Empirical Bayesian Analyses

4. Machine learning approaches

5. Kernel density approaches etc.

Wide array of parameters related to:
1. Road traffic (speed, traffic volume, vehicle-kilometers)

2. Road environment (gradient, curvature, lane number/width, intersection 

number/density etc.)

3. Demographic characteristics (population, road user age)

4. Socio-economic characteristics (income, employment)

5. Land use (commercial, industrial, residential)

Several available unit scales for spatial analysis
(road segment, TAZ, region, grid structures)

Literature review : Spatial analyses (1/2)
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The majority of studies analyze crash frequency specially with count-

data models (GWPR/CAR Poisson)

Additional issues:
1. Boundary problem

2. Modifiable areal unit problem

3. Lack of common working framework

4. Most research done in modernized countries

5. Harder examination of certain parameters due to lack of data or means of  

calculation (e.g. geometric characteristics)

All variables ïparameters are examined and analyzed on a spatial unit 

basis (AADT/zone, average speed/road section)

Methodological advantages and disadvantages:
1. Frequentist models (e.g.GWPR): Intuitive interpretation, reduced fit capabilities

2. Bayesian models(e.g. CAR): Wide applications & adaptation to new data trends, 

lack of informative priors for initialization

3. Machine learning (e.g.SVM/CNN): Flexibility & handling of big data, harder 

interpretation ïoccasional óblack boxô effect

Literature review : Spatial analyses (2/2)
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Spatial analysis objectives are dictated by data availability:
Å No research was found in urban road networks due to lack of data

Dependent variables:
Å Limited analyses regarding crash injury severity

Å No research pertinent with spatial analysis of harsh events was 

found 

Despite precise hotspot location capabilities, there is a lack of 

transferability of spatial analysis results:
Å No predictions are conducted for different study areas

Large margins for exploitation of new technological 

advancements for spatial analyses:
Å Enhancement of existing data ïproduction of new datasets

Literature review : Knowledge gaps in road safety spatial analyses 
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