
• When the waiting time increased, participants demonstrated riskier 
crossing behavior and accepted shorter time gaps.

• The walk initiation process consists of three increments, each containing 
movement of different body parts.

• After long waiting times, participants become more eager to cross, which 
is reflected in their timing of crossing.

• In order to reduce the risk taken, participants start their crossing earlier.

• This kind of experimental configuration reveals new knowledge about 
pedestrians’ crossing behavior and motion.

• Better understanding of full body movements could lead to earlier 
detection of pedestrians and could , in the future, be implemented in 
collision avoidance systems (e.g. Mobileye) that give warnings on 
pedestrians crossing.

Conclusions

Timing of crossing: The time difference between the beginning of the time 
gap, i.e. when the rear bumper of the last vehicle had passed the crossing line 
and the initiation of the pedestrian’s crossing (i.e., the ankle lift). A positive 
value specifies that the participant started the crossing after the vehicle had 
entirely passed, while a negative value specifies that the participant started 
the crossing while the vehicle was still on the crossing line and did not 
entirely pass.

Beginning of body part movement: The time in which each body part began 
to move during the crossing phase. Time was measured relative to the 
movement of the ankle (time 0) which was defined as the beginning of the 
road crossing.

Risk taking: measured by the 
crossing opportunity in which 
the participant had decided 
to cross. 
As the time gap in which the 
participant had crossed was 
shorter, the risk taken was 
higher and more unsafe 
crossing decisions were 
taken.

Results

Participants: A sample of 12 participants (ages 20-30) observed 12 different 

road-crossing scenarios from a pedestrian’s point of view. 

Setup: Scenarios  were projected on a 42-inch screen placed parallel to the 

direction of the pedestrian movement. Participants were instructed to cross 

to the other side of the road (3.6 meters wide) whenever they felt it was safe 

to cross.

Scenarios: Six typical urban scenarios each one lasting 30-75 seconds were 

generated and presented twice; once as if the traffic came from the right (as 

shown in Figure 1) and again as if the traffic came from the left. 

Aside from their length, scenarios differed in the time gaps between every 

two passing vehicles (Figure 2), generating various crossing opportunities, 

which were categorized into three levels:

I. unsafe crossing opportunities where participants had less than 2 seconds 

to cross the road safely.

II. uncertain crossing opportunities where participants had more than 2 

seconds but less than 4 seconds to cross.

III. safe crossing opportunities where participants had more than 4 seconds 

to cross.

Motion capture system: Three-dimensional model of the body locations (e.g. 

shoulder) was obtained using a motion capture system with eight cameras 

(Oqus 3 and 5, Qualisys, Inc. Göteborg, Sweden) allowing motion capture at 

360 degrees. Nineteen reflective markers (19 mm spheres) were placed on 

selected anatomical landmarks (Figure 3) to track and calculate the motion of 

the body locations. Markers were tracked with an accuracy of sub 1mm at a 

sample frequency of 120Hz.

Figure 3. Location of the reflective markers.

Figure 2. Crossing scenarios, each scenario appeared twice (left and right, respectively).

Figure 1. The experimental setup.

Method

• Simulator studies examining pedestrian behavior focus primarily on their 
intention to cross the road and only few looked at actual crossing.

• Moreover, none of the simulated studies had looked at pedestrians' all 
body movement at the preparation phase prior to and during the crossing.

• In the current study, we introduce a novel configuration for studying 
pedestrians’ road crossing behavior on a one-way non-signalized urban 
road, while experiencing longer waiting times for a safe crossing 
opportunity. 

• This study aims to examine pedestrians' crossing decision, body parts' 
movement and full body movement, just before and during road crossing 
in a simulated setup.
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