
 

 

 

 

  

 

 

 

 Analyzing interactions between pedestrians and motor vehicles at two-phase 

signalized intersections - an explorative study combining traffic behaviour and 

traffic conflict observations in a cross-national context 

 

Drawbacks crash data analysis 

Reactive 

Random variation 

Underregistration 

Limited information behavioural and situational 

aspects 

 

Observational studies do not suffer from these 

limitations 

 

Many crashes with pedestrians occur at signalized 

intersections 

 

Higher accident risk in case of red light violation 

 

Looking behaviour by pedestrians at signalized 

intersections is limited 
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 Red light violation much more prevalent at the Swedish 

intersection than at the Belgian intersections 

 

 Looking behaviour is similar across all locations 

 

 Looking behaviour is significantly better in case the 

pedestrian violates the red light 

 

 Pedestrians who do not look before crossing a signalized 

intersection: larger risk to get involved in a traffic conflict 
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Common types of traffic conflicts 

 Pedestrian violates the traffic signal.  

 Pedestrian scans the road when crossing when the light is 

red but fails to evaluate the situation correctly 

 

 Neither car driver nor pedestrian looks before 

turning/crossing.  

 Pedestrian could have compensated the lack of yielding by 

the car driver. 

 

 Car driver does not detect pedestrian in time 

 Pedestrian crosses from the opposite side, oversees the 

situation but is already in the conflict zone when the car 

starts turning 

 

Link between traffic behaviour and traffic 

conflicts 

 Pedestrians not looking before crossing are involved in traffic 

conflicts more frequently 

 Fisher’s Exact Test (p-value 0.0105) 

 

 Relation between red light violation and involvement in traffic 

conflicts unclear 

 

Further research 

 This paper raises some interesting suggestions and findings 

that warrant further research 

 Increase the number of locations to enhance 

generalizability  

 Video-analysis can be used for increasing the amount of 

data and enhancing reliability  

 

 

 

 

 Swedish intersection: significantly more red light violation 

 Men and young people more prone to red light violation 

 When accounting for age (multiple logistic regression model),  

country effect still significant 

 Red light violation does not depend on approaching vechicle 

 Men looking more often before crossing than women 

 Pedestrians violating the traffic signal look significantly better 

 Motorized road users yield better to older pedestrians 

 Women yield early more often than men 

  

Explore interaction behaviour between pedestrians and 

motorized road users at signalized intersections 

 

Investigate links between normal traffic behaviour and 

involvement in traffic conflicts 

 METHODOLOGY 
Traffic Conflict Observations and Behavioural Studies at two-

phase signalized intersections in Sweden and Belgium 
 

Swedish Traffic Conflict Technique 

Traffic conflicts = situations with collision course 

Evasive action must be taken to prevent a collision  

Time that remains before accident would have happened in 

case no evasive action was taken = time to accident 

Time to accident and conflict speed determine conflict 

severity 
 

Behavioural observations 

Pedestrian-driven 

Safety-related topics (red light violation, looking behaviour, 

yielding) 

Background involved road users (age and gender) 

Traffic interaction: situation with collision course where at 

least one road user must adapt his behaviour to prevent a 

collision 
 

Traffic interactions, traffic conflicts and crashes are part of the 

traffic safety continuum 

 

RESULTS 

 

 6 out of 9 conflicts: pedestrian did not turn his head before 

crossing 

 2 out of 9 traffic conflicts: pedestrian violated red light 

INTRODUCTION 

 

Conflict observations Behavioural observations 

STUDY LOCATIONS 

 

1 2 3 4 5 6 7 8 9 

Location (Lund/Hasselt) L L L L L H H H H 

Signal phase pedestrians (Green/Red) G R G R G G G G G 

Pedestrian looking (Yes/No) Y N N Y Y N N N N 

Arrival (Pedestrian first/Car first/Bus first) P P P P B P P P P 

Relevant road user (Pedestrian/Car/Bus) C C - C P C C C C 

Conflict speed (km/h) 20 30 - 40 5 25 20 20 20 

Conflict distance (m) 4 10 - 12 0.5 5 5 4 4 

Time to accident (s) 0.7 1.2 - 1.1 0.4 0.7 0.9 0.7 0.7 

Maneuver car (Left turn, Right turn, 

Straight on) 

R S R S R L L L R 

Post encroachment time (s) 0.8 
  

Red light 

violation 

pedestrian 

Looking 

behaviour 

pedestrian 

Yielding 

car driver 

Gender pedestrian       

Χ² 4.579 3,917 0.274 

p-value 0.032* 0.017* 0.930 

Cramér’s V 0.109 0.119 NA  

Odds ratio (reference=males) 0.582 0.586 NA 

Age pedestrian       

Χ² 22.970 4.376 15.184 

p-value 0.000* 0.224° 0.006* 

Cramér’s V 0.244 NA 0.297 

Odds ratio (reference=old) 

child 1.499;  NA  NA 

young 5.333;      

middle 2.596     

Gender car driver       

Χ² NA NA 4.088 

p-value NA NA 0.043* 

Cramér’s V NA NA 0.154 

Odds ratio (reference=males) NA NA 3.026 

Age car driver       

Χ² NA NA 2.664 

p-value NA NA 0.264° 

Cramér’s V NA NA NA 

Odds ratio NA NA NA 

Individuals/ groups       

Χ² 1.497 NA 0.199 

p-value 0.221° NA 0.655° 

Cramér's V NA NA NA 

Odds ratio NA NA NA 

Country       

Χ² 38.411 0.803  0.157 

p-value 0.000* 0.370°  0.692° 

Cramér's V 0.315 NA  NA 

Odds ratio (reference=Sweden) 0.208 NA  NA 

Presence of a car       

Χ² 0.126  1.419  NA 

p-value 0.722°  0.234°  NA 

Cramér's V NA  NA  NA 

Odds ratio  NA  NA  NA 

Country in case of interaction       

Χ² 11.474 0.011 NA  

p-value 0.001* 0.915°  NA 

Cramér's V 0.262 NA  NA 

Odds ratio (reference=Sweden) 0.256  NA  NA 

Red light violation       

Χ² NA 27.519  1.313 

p-value NA 0.000*  0.188° 

Cramér's V NA 0.267  NA 

Odds ratio (reference=violation) NA 0.099  NA 

OBJECTIVES 

 
Intersection Lund, Sweden (conflict + behavioural observations) 

Intersection Hasselt, Belgium(conflict + behavioural observations) 

Intersection Leuven, Belgium (behavioural observations) 

CONCLUSIONS 

 

DISCUSSION 

 


