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Pedestrian accident statistics: The percentage of pedestrian fatalities is about 16% of Case study in Firenze: The experiment was conducted in Via Pistoiese. 36 subjects were
total fatalities. 30% of traffic collisions involving pedestrians occur at pedestrian crossings, recruited and tested outside peak traffic hours. Fach was instructed on the test procedure, and
which should be the safest place for pedestrians crossing the street. they were asked to drive as closely as possible to their usual driving behavior.

Risk factors: Vehicle speed is the main risk factor for pedestrian accidents. Crosswalks analysed: The pedestrian crossing configurations analysed are four.

State-of-the-art: Driving simulator and naturalistic driving studies analyze the effectiveness ® 1 Traditional 2 ® ‘

b ‘ ' Signalized
behavior in terms of vehicle telemetries. Research on naturalistic driving using eye tracker Zebra
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' . ' crossing
devices is still an under-researched method through in-field tests. I ‘ I ‘\ Crossing I ‘ I ‘\ ‘ '

Research objective: This work describes a naturalistic driving study that, using an eye
tracker device coupled to the VBOX (black box-like device), combines perceptual and
kinematic aspects to evaluate the effect of different pedestrian crossing configurations on

of different pedestrian crossing configurations, but these studies only investigated the driving

drivers' behavior.

VB Eye-track On-field L . . .
OX LB ELSEL n Trapezoidal raised crossing Signalized trapezoidal raised crossing

Driving indicator: data related to the drivers’ speed profile approaching the different
configurations of the pedestrian crossings analysed.

Perceptual indicator: the fixation was analysed as a parameter describing the drivers’ ability
to recognize a specific configuration affecting their behavior.

Trapezoidal deflection ﬂ

Mean speed profiles approaching the pedestrian crossing Perceptual Indicators Vz: the raised pedestrian crossing caused a
lower speed on the pedestrian crossing

axis. In addition, the behavior of drivers is

Vstop - Speed at the stopping sight distance
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more homogeneous and thus safer, as

72% lower standard deviations were recorded.

519, DYV: deceleration increases and in
0 . .
I addition the number of users
. decelerating doubles.

1 2 3

-150 -140 -130 -120 -110 -100 -90 -80 -70 -60 -50 40 -30 -20 -10 B Pedestrian crossing marking
Distance to the pedestrian crossing axis [m] Traffic light

\67:\..\*‘ L~

Pedestrian crossing marking: the
raised crossing was the one that attracted
the most attention from drivers' gaze.

% of users who gazed at

approaching pedestrian crossing at the beginning of the deceleration crossing Traffic light ‘ ’

Vstop: the presence of a traffic light (but
not in the configuration 4) reduces the
speed to the stopping distance

DV - Difference in speed D - Distance from the crosswalks’ axis Vz - Speed at the pedestrian ‘Ely
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DV: deceleration increases, but in the
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Pedestrian crossing marking: In the

case of a signalized crossing, the
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Vz,std.dev. (km/h) perce.ntage of .obse.rvatlons of pedestrian
crossing markings is reduced.

Cognitive-perceptual process: The fixation of the Levene’s test + Two-way ANOVA +
crossing 1s significant for recognizing the tratfic calming measure, Bonferroni adjustment

so to quantify how significant the latter 1s in inducing the right Sample size 133 V7 Vstop DV D
behavior (decelerating), a two-way ANOVA test was conducted

Dependent variable

Independent variable F | p-value | F | p-value| F | p-valwe | F | p-value

considering only those drivers who had a fixation on the

pedestrian crossing markings. Tratfic lighg 1.402 | 0.239 | 1.652 | 0.201 | 0.832 | 0.363 | 2.015 | 0.16
Trapezoidal deflection 4.627 | 0.033 | 2.218 | 0.139 | 15.167 | <0.001| 2.853 | 0.096

{@} { Qﬁ& } { m } Traffic light*trapezoidal deflection] 2.778 | 0.098 | 3.752 | 0.055 | 0.365 | 0.547 | 0.205 | 0.652

Only trapezoidal deflection causes a significant effect in both decreasing the speed on the pedestrian crossing axis (Vz)
and increasing deceleration (DV) compared to the driver's initial speed.

See Recognise Behave

Trapezoidal deflection: Induces an increase in the attention of drivers at the pedestrian crossing marking (improved visibility) and the two-way ANOVA test showed a significant decrease in
the speed at the crosswalk Vz and a significant increase in the deceleration D (improved induction of the correct behavior)

Traffic light: Improves the visibility of the area by reducing the speed at a distance from the crossing, but not significantly. Moreover, the combination of this measure with the hump does
not justify, in terms of safety improvement, a higher intervention cost.

Maintenance: Since the driver's behavior is highly dependent on seeing and thus recognizing the countermeasure, frequent maintenance is necessary to not compromise
the cognitive-perceptual phenomenon that determines the correct reaction in terms of driving behavior (deceleration). In this sense, the results obtained in other works appear consistent
and suggest that in the case of a better reading of the measurement (red-painted platform), the results obtained here could be considerably more evident.
— — Vertical signs: Only a small number of users fixed their gaze on the vertical signs.
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