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Abstract

The urban context is a very complex reality where the driver is subjected to numerous stimuli
and inputs that require great attention. Furthermore, in urban areas there is a strong presence of
vulnerable road users (VRU), especially pedestrians, and the interactions between VRU and
motorized vehicles are many. Pedestrian crossings are where the main interaction between these
two types of road users takes place. Pedestrian crossing represents the location where more than
30% of pedestrian-vehicle crashes occur. To avoid possible collisions, it is therefore essential
to understand the reason for the collision due to the behavior of both road users.

"Eye tracker" could represent an important tool in order to understand the main factor
influencing the interaction between road users. Also, this type of device could help investigating
the role of the road in crash occurrences.

Consequently, this research aims at evaluating the interactions between different road users and
the road environment through the assessment of the relation between eye movement (fixation
and saccades) and drivers’ behavior in urban context characterized by different conditions (e.g.,
traffic, environment, etc.). The in-filed experiment was conducted using Pupil Invisible, a
portable eye-tracker glasses able to capture driver’s eye movement and gaze. Pupil Invisible
eye-tracker consists of glasses with three video cameras that are fixed on the glasses. One
camera records the environment in front of the driver, following the movement of their head.
Two cameras allow the detection of the eye-pupils and their movements. Those movements are
recorded with a frame frequency of 200 Hz and projected on the video recorded by the first
camera. The glasses are connected to a smartphone equipped with Pupil Invisible App from
which registration can be managed and real time observed.

Through the analysis of the videos, it was possible to evaluate for each road section, which
elements most attracted the driver's gaze and attention, distinguishing between distracting
elements (i.e., non-functional to driving) and attention elements. Among the elements of
attention, the fixation time dedicated to pedestrian crossings was evaluated together with the
influence of different configurations of pedestrian crossings (standard, colored or raised).

The in-field test was conduct in Via Pistoiese, an urban collector road on the outskirts of the
city of Florence, characterized by rather heavy traffic, especially during peak hours. This
street’s main function is penetration in the city, but because it develops on an old road, its
margins are teeming with commercial activities, residential areas and a dense secondary road
network that connects to it. This leads to a large number of possible conflicts between traffic
entering and exiting Florence and the other users (mainly pedestrians) who needs to move from
one roadside to another. In fact, via Pistoiese is the second street in Florence per number of
pedestrian crashes.

Via Pistoiese has been the target of many safety interventions in recent years, aimed above all
at reducing the risk of crashes between pedestrians and motorized vehicles with the
implementation of many traffic calming measures. For this reason, it has been chosen as the
experimental site of this research.
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The sample considered for the analysis is made up of 36 users who have traveled the road in
both directions, characterized by different gender, age and driving skills. To consider the
driving skills, it was decided to recruit some taxi drivers, considered as “experts” drivers. All
subjects recruited were allowed to drive in their own vehicle to minimize the influences on
behavior due to the use of an unfamiliar vehicle.

The values of the average fixation times on the attention elements in specific road sections were
finally compared with the average and maximum speed values recorded along these sections.
Statistical evaluations were also conducted to assess whether age, gender or driving ability are
related to the fixation times and the element’s type.

Results show that the road signs and marking did not attract the driver’s gaze, so the information
given wasn’t considered. Traffic lights and VMS instead are the most observed objects. Then,
to improve the road design and the road reading, it seems necessary to review the criteria of
signs and markings’ setting. Finally, different behaviors have been observed for different driver
profiles.



