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Setup 

• 21 experienced drivers drove their own passenger car in a predefined 

course wearing an eye glass mounted gaze sensor 

• Trip length: 3.75 km, mean driving duration: 18 minutes 

• Driver’s off-line commentary while watching the eye gaze video 

recording 

 

Analysis 

• Manual labelling of eye-gaze video with drivers comments embedded 
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Pedestrians’ 3 levels of Behavioral Expressiveness 

towards Driver During Crossing 
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Levels of Pedestrians’ Behavioral Expressiveness 

and sufficiency in completing an interaction 

(based on 321 P-V pedestrian crossings) 

 

40 required eye-

contact and 

explicit signals 

110 resolved 

only through 

body cues 

160 resolved 

through body cues 

+ pedestrian gaze 

towards vehicle 
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Drivers’ Attentiveness to Pedestrians 

Measured through numbers of eye-fixations on a particular Pedestrian 

3 successive eye-fixations on Pedestrians was chosen as a criterion to divide 

interaction cases into two levels of drivers’ attentiveness to pedestrians:  

 

(i) the driver is considered to be Aware of the pedestrian but does not 

allocate his full attention to him 

(ii) the driver is considered to be Fully attentive to the pedestrian, at least 

at some point in time during the interaction 
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Fully attentive to P   

Aware of P 

Emitting only body cues 

+ gaze toward vehicle (aware of) 

+ eye-contact and/or signal 

Modelling assumptions 

3 levels of pedestrian 

expressiveness 

2 levels of driver 

attentiveness 

1st 

2nd 

3rd 

1st 

2nd 
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Possible states of driver’s and pedestrian’s 

attentiveness to each other  

(from a driver’s point of view) 
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cues 

Communication 

based on mutual 

attentiveness  

Ego Driver 

Pedestrian 

A 

F 

Aware of other 

Focused on other 

12/14 



Naturalistic observation of interactions between car drivers and pedestrians in high density urban settings 

Future development 

• Verify and substantiate the present models with more data 

• Complement the model with the Pedestrian’s point of view: 

F 

A A A   A 

A F 

F F 

F A F 
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Potential use of the emerging models 

• The need to develop technologies for detecting pedestrian’s 

states of awareness for use in future self-driving vehicles 

 

• The need to provide pedestrians with a first level feedback 

that they have been detected 

 

• The need to provide pedestrians with a second level feedback 

for clarifying if a particular pedestrian is the primary focus of 

attention of the vehicle 
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