
Do cyclists notice the absence of a 
driver when interacting with a 

driverless vehicle? A field study

Background

• Cyclists will interact in the future with mixed traffic.

• In certain encounters cyclists rely on social 

interactions to resolve any potential conflict.

• These social interactions will be missing in future 

interactions with driverless vehicles.

• This might affect cyclists’ safety perception and 

behavior.

• The literature lacks knowledge in this regard.

Research objectives

The main objectives are to investigate:

• whether cyclists look for the presence or absence of  

a driver;

• whether the absence of  a driver would affect their 

cycling behavior and their feeling of  safety;

• whether cyclists would prefer to be able to 

distinguish driverless vehicles from manually driven 

vehicles; and

• cyclists’ communication needs.

A hidden ‘ghost driver’ controlling the vehicle (2018 

Toyota Yaris), which appeared driverless.
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Research method

• A controlled field study was designed where cyclists followed 

a predetermined route.

• The cyclists interacted each time either with a manually driven 

or a driverless vehicle (Wizard-of-Oz method).

• The study consisted of  two rounds:

 1st Round: no prior information was given, and cyclists 

were asked to cycle as they would normally do;

 2nd Round: the participants were informed that the 

vehicle can be driven either manually or automatically 

and were instructed to speak aloud the first moment they 

could detect the presence or absence of  a driver. 

• In each round the cyclists interacted twice with a vehicle that 

was manually driven, and twice with driverless vehicle.

• After the 1st round, cyclists were interviewed about their 

interaction behavior, where they were looking when 

interacting with the vehicle, and whether they recognized any 

differences between the four rides.

• Following the 2nd round, the cyclists were interviewed about 

the extent the interaction with a driverless vehicle affected 

their cycling behavior, whether they felt safe, and their 

preferences regarding possible communication.

For paper preprint 

on ResearchGate:

The 530-metre route the cyclists followed (yellow arrows), 

and the direction of  the approaching vehicle (red arrow).

For a video 

demonstrating the 

interaction:

Zoom in to the interaction scenario. 



Apparatus and data collection

• The data was collected in Nov. and Dec. 2022 during three 

weekends, allowing the test area to be closed to other road 

users for safety considerations.

• Two cameras above the cycling lane were used to collect data 

on the trajectories of  the participating cyclists.

• Tobii Pro 3 eye-tracking glasses were used to record the 

cyclists’ gaze behavior.

• Additionally, a survey was conducted to gather:

 demographic data

 information on cycling habits

 the cyclists' level of  trust and receptivity towards 

sharing the road with driverless vehicles. 

• Also, two interviews were conducted one after each round.

Driver detection

• 37 cyclists (23 males), age range from 22 to 67 years old (M 

= 31.9, SD = 11.0) took part in the field study. 

• The participants reported cycling on average 4.75 hours a 

week (SD = 3.36).

• The majority (73%) reported “commuting or utilitarian” as 

their primary motivation for cycling. 

Driver presence/absence recognition # of  

participants

%

Recognized that a driver was absent 11 30%

Did not recognize that a driver was absent 19 51%

Did not mention the absence or presence 

of  a driver

7 19%

Second cycling round (after being informed): 

Ground truth

Driver present Driver absent

Participant “Yes, driver” 63 4

“No driver” 5 64

First cycling round (no prior information): 

Cycling speed behaviour & 

feeling of safety

Maximum speed (top) and relative minimum speed (bottom) 

in Session 2 versus Session 1 (average of  4 trials).

Note. Each marker represents 

a participant (blue: male, 

magenta: female).

First cycling round: 

Some participants 

reported increased 

caution and curiosity in 

response to the 

driverless condition but 

still interacted with it 

similarly to regular 

vehicles.

Second cycling 

round:

Many felt safer with a 

driver than without, but 

trust in the AV 

increased over time. 

Gaze behaviour

Heatmaps of  gaze distribution relative to the bounding box 

surrounding the vehicle, for different distances to the vehicle, 

for Session 1 (top) and Session 2 (bottom). 

Communication needs

• Most participants would prefer to be able to differentiate AVs 

from traditional vehicles.

• A minority of  participants did not need such distinctions as 

long as the AV was reliable.

• Participants preferred communication from the AVs rather 

than external devices or infrastructure.

• Visual communication methods were the most favored.

Conclusion & future research
• Cyclists can detect the absence of  a driver in the AV, and 

this detection may influence their perceptions of  safety. 

• Future research is recommended to investigate the:

 interactions in other traffic and weather conditions;

 a more diverse sample of  cyclists;

 these interactions in real-world conditions.
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