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Background 

Since AV integrating to the road, it is still an open question how pedestrians will communicate 

with self-driving cars. Nowadays, explicit communication is the main pattern to interact with 

drivers nonetheless when AV will take a place on roads it will be important to use implicit 

communication while making crossing decision. 

 

How can the use of eye-camera technology enhance our understanding of pedestrian behavior? 

What is the visual attention and gaze behavior of pedestrians when crossing the road at a zebra 

crossing? What is the most suitable location for the LED interface on autonomous vehicles to 

enhance communication with pedestrians at a zebra crossing? These research questions will 

guide the study and help to address the specific aims of the research. 

 

Aim 

The aim of this study is to analyze pedestrians’ interaction with drivers thus using eye-camera 

to find the most applicable location for the LED interface on Autonomous Vehicles (AV). 

 

Research methodology 

10 pedestrian crossings with considerable traffic volume were selected for the analysis on a 

two-lane main road inside built-up area in Győr, Hungary. The experiment was conducted in 

peak hours. The following steps were followed: 

 

1. Participant recruitment: Crossing pedestrians who were willing to take part in the study 

were recruited at the individual locations. Informed consent was obtained from all 

participants. 

 

2. Eye-camera technology: Eye-camera technology (Pupil core by Pupil labs) was used to 

capture the eye movements and gaze behavior of the pedestrians as they crossed the 

road. The camera was mounted on their face prior the crossing maneuver.  

 

3. Tripod-mounted cameras: Ordinary video cameras were set up on tripods on both sides 

of the road to capture the crossing from different angles. The cameras recorded the 

participants' movements and driver’s interaction with the pedestrians simultaneously 

with the eye-camera. 

 

4. Data collection: Video recordings of the eye camera and the ordinary cameras were 

collected and timely joined in order to enable a simultaneous data processing. 

 

5. Data analysis: The data were analyzed using digital image processing techniques and 

statistical methods to identify where pedestrians looked at and whether a pedestrian-

driver interaction was captured during the crossing maneuver.  

 

Results expected 

The analysis of the data is expected to reveal the most suitable placing location for the LED 

interface on autonomous vehicles to improve communication with pedestrians. The findings 



will inform the development of new technology to enhance the safety of pedestrian crossings 

and contribute to the design of AVs that are more responsive to the needs of pedestrians.  

Pedestrians’ gaze behaviour was clustered into 4 groups:  

 

1. Pedestrians not looking sideways.  

2. Pedestrians looking at the area between the zebra marking and the vehicle. 

3. Pedestrians looking at the vehicle's front.  

4. Pedestrians looking at the windshield.  

 

According to the first results pedestrians showed a higher level of visual attention towards the 

area of vehicle's front and the number plate while crossing the road. Hence, locating LED 

interface above the plate might be the most appropriate in order to maximize perceiving AVs 

and a successful communication. Since this research is still in the process, more precise details 

are going to be analyzed yet. 

 


