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The pedestrian safety level in Poland ranks among the lowest in the European Union. In the 

year 2022, Poland documented 4762 road accidents that involved pedestrians, representing 

22.3% of all reported accidents. They resulted in 460 pedestrian fatalities, accounting for 24.3% 

of all reported fatalities, and 4367 injuries, which constituted 17.6% of all injuries reported. 

Furthermore, nearly 23% of all reported road accidents in 2022 involved pedestrians. In 

comparison to other European Union countries, Poland exhibits the fifth-highest rate of 

pedestrian fatalities on the roads, with approximately 21 deaths per million inhabitants, as per 

the 2019 statistics. 

Over the course of several years, researchers have extensively investigated the topic of 

pedestrian safety at crossings, resulting in the development of numerous surrogate measures. 

Most of these measures rely on the conventional definition of a conflict, which may exclude 

interactions that could be hazardous but do not satisfy the conflict definition criteria. 

Consequently, it is crucial to appraise all interactions between pedestrians and vehicles, not 

only conflicts, to evaluate pedestrian safety at unsignalized crossings effectively. Interactions 

between pedestrians and vehicles are multifaceted, and there are various definitions of an 

interaction documented in the literature, although most concepts are predominantly focused on 

vehicle interactions. 

This paper presents findings from an investigation into pedestrian safety at unsignalized 

crossings. Through video surveys at multiple testing sites, a definition of interaction between 

pedestrians and vehicles was established, resulting in a formula for the estimated Daily 

Interactions Number (DIN). This formula is based on the daily traffic volume of vehicles in the 

analyzed direction, the daily pedestrian volume, and the number of traffic lanes in one direction. 

Additionally, an analysis of registered interactions was conducted, with the passing distance 

being the primary variable used to characterize an interaction. The passing distance is defined 

as the distance between a vehicle and a pedestrian when the front of the vehicle aligns with the 

nearer edge (relative to the vehicle) of the pedestrian’s outline. An interaction classification 
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algorithm was developed based on this definition of passing distance, which enables the 

determination of potentially hazardous situations for pedestrians. 

This study provides novel insights into pedestrian risk perception of vehicle-pedestrian 

interactions. In order to investigate the pedestrian danger perception in vehicle-pedestrian 

interactions, a survey was conducted, comprising 72 video clips. The participants rated the 

potential danger level of each interaction on a scale of 1 to 10, with 1 representing an entirely 

safe situation, and 10 indicating an extremely hazardous scenario. The obtained danger scores 

were utilized to develop a "danger level function", which reflects the severity of a given 

interaction. This function is determined by the passing distance between pedestrians and 

vehicles, the speed of the vehicle when passing the pedestrian, and the average deceleration of 

the vehicle five meters before the crossing. The results indicate that a closer passing distance 

and higher vehicle speed correspond with an increased danger level for pedestrians. The 

findings of this study provide a valuable contribution to the research on pedestrian safety in 

vehicle-pedestrian interactions. 

This paper also introduces a novel indicator, the Pedestrian Danger Index (PDI), which serves 

as a surrogate measure of pedestrian safety at unsignalized crossings. The PDI is expressed as 

a percentage, and it is calculated by taking the average danger level for pedestrians estimated 

for all the interactions observed at a specific crossing. To compute the PDI, it is recommended 

to conduct a minimum of four days of surveys. The proposed surrogate measure was applied to 

assess pedestrian safety at two unsignalized crossings, and the results are discussed in the paper. 

The study acknowledges the limitations of the PDI and provides recommendations for future 

research to mitigate these limitations. The introduction of the PDI is a noteworthy contribution 

to the field of pedestrian safety research, as it offers a new way to quantify the level of danger 

for pedestrians at unsignalized crossings. 


