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Among EU countries, 
Poland has the fifth-
highest pedestrian 
fatality risk index –
~21 fatalities per 
million inhabitants

2Accident 
statistics

Pedestrian fatalities per milion inh.
Data from year 2019 



Accident statistics
• Pedestrians account for about 30% of all fatalities on Polish roads
• In 2019, about 40% of all pedestrian accidents occurred at crossings without

signals

Number of accidents at crossings without traffic signals

?
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effect of Covid 
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Surrogate measures
• There are many times more dangerous situations than accidents recorded by the 

police, providing a large amount of data for analysis
• Considering only the so-called conflicts eliminates many interactions which are

potentially dangerous (potential conflicts)
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Hyden’s pyramid



Methodology
▪ Several research project (MOBIS, InDeV) conducted at WUT concerned

pedestrian safety at crossings

- field surveys were carried out at crossings of 

various types

- common feature: video recordings
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Pedestrian-vehicle interaction
• Traffic situation characterised as follows:

- both pedestrian and vehicle are in the interaction zone at the same time
- interaction is influencing their decisions/actions

6Size of the interaction zone? How do we define this area?



Pedestrian-vehicle interaction
• Analysis of video recordings from 3 sites (9 hours, 300 interactions) 
• Determination of the distance at which the driver reacted
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Some 95.5% of drivers reacted to pedestrians within 40 m from the edge of the crossing, 
The size of the interaction zone was set based on this finding
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Daily Number of Interactions (DNI)
▪ What is the relationship between traffic volumes and the number of 

pedestrian-vehicle interactions ?
▪ Do characteristics of the crossing (geometry, location, etc.) affect the number 

of interactions ?
▪ Data from 8 research sites, over 8,000 interactions were analysed

8
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daily pedestrian
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Daily Number of Interactions (DNI)
▪ Seven different variables were analysed in 17 models
▪ Daily pedestrian and the daily vehicles traffic volume have the greatest impact

DNI – Daily Numer of 
Interactions
Qp – daily volume of pedestrians
at the crossing
Qv – daily volume of vehicle 
traffic in the direction(s) under 
study
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• Based on the adopted interaction definition, classification scheme was 
established

• Recorded events were classified into 2 main types of interactions:
type A – vehicle leaving the crossing before the pedestrian;
type B – vehicle leaving the crossing after the pedestrian.

• 3 subtypes of potentially dangerous interactions were identified:

Classification of pedestrian-vehicle interactions

A1 B1 B2
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Criterion for accident (collision) occurence
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Criterion for accident (collision) occurence
Passing distance Sm= distance when front of the vehicle is in line with the pedestrian
Criterion for collision: Passing distance Sm ≤ 0
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type A

type B



Method for assessing the degree of pedestrian danger

How to determine the level of pedestrian danger for a specific interaction?
• Three „expert surveys” were conducted:

• Recordings of interactions of types A1, B1, and B2 were presented
(72 interactions in total)

• Approximately 130 respondents for each survey
• Investigation of how different variables affect the assessment

results scaled from 0 to 1
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Please rate the degree of pedestrian danger
on a scale of 1-10

Sm – passing distance
Vm – vehicle speed
a5 – deceleration at 5 m from the crossing



Calibration of the degree of pedestrian danger 

• Nonlinear regression analysis was conducted
• Degree of Pedestrian Danger (SZP) for a single interaction of each type

Degree of pedestrian danger – A1 Degree of pedestrian danger – B1 Degree of pedestrian danger – B2
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Pedestrian Danger Index is proposed for a specific crossing = the average degree 
of pedestrian danger for all recorded interactions, multiplied by 100

− SZPA1 – Degree of pedestrian danger for interaction A1

− SZPB1 – Degree of pedestrian danger - B1

− SZPB2 – Degree of pedestrian danger - B2

− NIAB – Total numer of interactions (A0, A1, B0, B1 oraz B2)
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New indicator – Pedestrian Danger Index (PDI)

PDI ∙ 100



New indicator – Pedestrian Danger Index (PDI)

• Pedestrian Danger Index was calculated for 2 survey sites (Warsaw and 
Wrocław).

• 12 days of recordings for each crossing were analyzed

The higher the Pedestrian Danger Index,
the more dangerous is the crossing
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site PDI



SUMMARY
The following results of pedestrian safety research at unsignalised crossings
were obtained:
• Definition of a pedestrian-vehicle interaction
• Relationship between the number of interactions and daily vehicle and 

pedestrian volumes
• Classification scheme for interactions
• Calibration of Degree of Pedestrian Danger functions based on expert ratings
• Pedestrian Danger Index (PDI) - a method for estimating the average

severity of interactions at a particular crossing site.
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Thank you
for your attention
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Sensitivity analysis
• Each pedestrian has a slightly different shape
• Differences in exact dimensions affect the passing distance

passing distance (?) 

In general, it can be said that the greater the passing 
distance, the lower Pedestrian Danger Index 

change of passing distance, m

PD
I



Previously proposed indicator –
Dangerous Encounter Index (DEI)
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Encounters were classified as either dangerous or not
DEI was defined as the percentage of total daily pedestrian-vehicle encounters
which were classified as dangerous.

NDAB1 – number of dangerous encounters per day for type A1 and B1 situations
NDB2 – number of dangerous encounters per day for type B2 situation
NAB – total number of encounters per day for all types of situations (A1, A2, B1, B2).


