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Enhancing the Driver Awareness of Pedestrian
using Augmented Reality Cues

Minh Tien Phan, Indira Thouvenin, Vincent Frémont

Abstract—Pedestrian accident is a serious problem for the
society. Pedestrian Collision Warning Systems (PCWS) are
proposed to detect the presence of pedestrians and to warn
the driver about the potential dangers. However, their interfaces
associated with ambiguous alerts can distract drivers and create
more dangers. On the other hand, Augmented Reality (AR)
with Head-Up Display (HUD) interfaces have recently attracted
the attention in the field of automotive research as they can
maintain driver’s gaze on the road. In this paper, we design a
new PCWS with the AR cues and propose an experimental to
evaluate the AR cues by assessing the driver’s awareness of a
pedestrian. At this stage, a fixed-based driving simulator is used
for the study. Twenty five healthy middle-aged licensed drivers
participate in the experiment. A car following task is proposed
as the main driving task. Three levels of the driver’s awareness
of a pedestrian: the perception level, the vigilance level and the
anticipation level are assessed through the observable outcomes.
The results show that the proposed AR cues can enhance the
driver’s awareness of a pedestrian in all the three levels.

Index Terms—Augmented reality, Driver Behaviors; Pedes-
trian Safety; Situation Awareness; Driving Simulation;

I. INTRODUCTION

IN the domain of Advanced Driver Assistance Systems
(ADAS), a close coupling between vehicle and driver

can be achieved with active interfaces. Recently, several car
manufacturers proposed many developments and commer-
cialization plans about HUDs. This technology creates a new
way for interactions between the driver and the vehicle. The
HUDs can offer drivers various information related to safety
and convenience such as velocity, navigation information,
warning messages, etc. [5], [22], [8]. The HUD reduces the
number and the duration of the driver’s sight deviations from
the road, by projecting the required information directly into
the driver’s line of sight. This allows drivers to receive infor-
mation without lowering their gaze, thus avoiding attention
gaps when taking their eyes off the road to look down at
the driving information [7], [16]. Moreover, by highlighting
important objects or regions, the AR cues help enhancing the
visibility of some important elements in the road scene such
as obstacles or pedestrians. It also helps the driver to do the
right actions to avoid potential dangers.

In particular, pedestrians are known as the most vulnerable
road users, whilst also being the most difficult to observe both
in day and in night conditions [28]. Nowadays, the PCWS are
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able to detect the presence of pedestrians with high accuracy.
Then, they can alert the driver in case of possible accidents
across the beeps and sounds from a small interface posed on
the dashboard [19]. However, the beeps and sound are only
helpful if drivers know what sound means or if the sound
occurs in conjunction with a visual cue [9]. We argue that
the AR cues can give benefits in this kind of application.
Therefore, the first objective of this paper is to propose an
augmented reality assistance system that can enhance the
driver’s awareness of a pedestrian.

To the best of our knowledge, the work of Fukagawa et
al. [13] is the only previous work that described the driver’s
awareness of a pedestrian. The authors considered the driver
to be aware of a pedestrian when there was no accident in that
situation. In this study, we propose a definition of Driver’s
Awareness of a Pedestrian (DAP) based on the Situation
Awareness (SA) concept. In [11], SA is defined with three
levels (perception, comprehension, projection) that describe
how the operators maintain state and future state information
of elements in their environment. In the situation where a
pedestrian appears in front of the vehicle, the DAP is defined
with three levels: The perception level, the vigilance level
and the anticipation level (see Fig. 1). The perception level
can be related to the moment and the period when the driver
figures out there is a pedestrian on road. The vigilance level
is the ability of the driver to sustain attention to the pedestrian
and his estimation of the possibility that the pedestrian can
cross the road. The anticipation level consists of right actions
that driver chooses to do in that situation such as stopping,
passing by, slowing down or speeding up, etc.

Figure 1: Driver Awareness of Pedestrian (DAP) definition

The second objective of this paper is to propose an
experimental protocol that allows to evaluate implicitly three
levels of the driver’s awareness of a pedestrian. Finally, by
comparing the DAP between the drivings with and without
AR cues, we can determine costs and benefits of the cues in
the critical situation with pedestrians.

Overall, this paper is organized as follows: Part II presents
some related AR applications in automobile and presents our
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proposed AR-PCW system. Part III presents some related
work in driver’s awareness assessment followed by our exper-
iment design that aims to evaluate the AR cues by assessing
the driver’s awareness of a pedestrian. The experimental
results are showed and discussed in Part IV. Finally, Part
V gives a conclusion and presents some future works of the
study.

II. PROPOSED SYSTEM

A. HUD Prototype and Augmented Reality Cues

According to our knowledge of industrial wind-shield
manufacturing, only a small windshield zone in front of the
driver can be dedicated to the AR zone [6]. Therefore, we
propose to study a HUD combiner that allows to project the
virtual images only on the center part of the windshield (see
Fig. 2b). This part cover about fifteen degree of the driver’s
field of view

Concerning the AR cues, we consider to use two cues.
Firstly, we propose a conformal cue which is the bounding
box at the pedestrian position (see Fig. 2a). This cue is
expected to remind that the pedestrian is vulnerable and can
cross the road at any time. Secondly, we propose a non-
conformal cue which is the warning panel. The panel is
displayed at the bottom left of the HUD. In case the system
detects that the situation becomes critical, a yellow pedestrian
warning panel is displayed at the left corner of the HUD.
This cue warns directly driver from the potential accident to
the pedestrian. The yellow color is chosen for two cues, to
convey a warning rather than an immediate threat [4], [14].

Indeed, the non-conformal cues are displayed at a prede-
fined depth (usually2.5m to 4m) on the road in front of the
driver. They are typically used to display the speed or other
vehicle information [3]. The advantage of the non-conformal
displaying is that the driver knows exactly where the cue is
and gets used to it. However, it can create occlusion with the
traffic elements such as precedent cars or obstacles. On the
contrary, a conformal display is represented by the virtual
imagery that is overlaid on the traffic elements . The image
is optically superimposed on the objects it augments [15],
[27]. In the driving context, this type of cue has advantage
to enhance the visibility of the obstacles. In [24], the authors
proposed also to use the bounding box as a conformal aid to
highlight the hazards and to direct the driver attention to them
(see Fig. 2b). The authors found that the static bounding box
was actually related to longer reaction times than using no
cues. In [25], the authors explored the use of bounding boxes
for elderly drivers and found that they improved detection of
hazardous object under low visibility, while not interfering
with the detection of non-hazardous objects.

B. Decision Module

The decision module of the AR-PCW system consists of
defining the rules to execute the visual cues (the bounding
box and the warning panel). The Bounding Box (BB) is
displayed whenever a pedestrian is detected in front of the
driver.

(a) Example of a pedestrian
highlighting [24]

(b) The proposed visual cues for Pedes-
trian Collision Warning Systems.

Figure 2: Augmented reality cues for pedestrian collision
warning systems.

Otherwise, the warning panel is displayed only when
the situation is detected to be critical. At first stage, we
consider the Time-To-Collision (TTC) and the distance to
the pedestrian (d) to determine the moment when the warning
panel is displayed (tWP ). By neglecting the pedestrian speed,
the TTC is calculated as follows:

TTC =
d

vveh
(1)

where vveh is the vehicle speed.
Now, let consider TTCcritical and dcritical, which are the

critical Time to Collision and the critical distance to pedes-
trian. The warning panel display moment tWP is computed
as follows:

tWP = min(t(TTCcritical), t(dcritical)) (2)

The choice of TTCcritical is based on the cumulative
human response time distribution. This distribution means the
percentage of population that is able to react to a potential
collision. To summarize, the larger the response time, the
bigger the percentage of population to react on time to the
warning. But a larger response time is expected to lead to
a worse performance of the warning because it can become
annoying to the driver. This distribution is 1.0s, 1.6s, and
2.0s, corresponding to 45%, 80%, and 90% of the population,
respectively [2], [18]. In order to correspond to a large
population, our proposed system is aimed to correspond to
90% of population, so the TTCcritical is chosen to be 2s.

On the other hand, the critical-Distance (dcritical) plays
the role of a safety net to determine the critical situation.
In some cases where the vehicle approaches the pedestrian
with a low speed, the TTCcritical is met when the vehicle
is too close to the pedestrian. For example, when the vehicle
speed (vveh) is about 20km/h ( 5.5m/s) and the TTCcritical

is 2s, the distance is equal to 11m. It is already too close
to the pedestrian. The dcritical should be taken into account
first. The dcritical is then chosen to be 16.6m in the cases
when the speed is lower than 30km/h. Finally, the moment
to display the warning panel (tWP ) are given as follows:

tWP = min(t(TTC = 2), t(d = 16.6)) (3)



III. EXPERIMENTS DESIGN

A. Related Works

A technique called SAGAT (Situation Awareness Global
Assessment Technique) is a global tool developed to access
Situation Awareness (SA) of the cockpit pilots. Endsley
[12] lays out the criteria for SA measurement which has
subsequently become one of the standard instruments. Here,
participants are intermittently queried, in the middle of a
dynamic simulation, about the values of various state pa-
rameters in the process under supervision. In the driving
context, the SAGAT technique has also been used to assess
the driver’s SA at the intersections. In [23], the authors
have created four critical scenarios at the intersections and
provided a questionnaire to evaluate their focus of attention
before accident. This technique is easy to use when one
can build a set of queries about the situation to assess the
driver SA in that specific situation. However, this technique
is intrusive because the driver has to stop driving to answer
the questions [1]. The participants may need to recall specific
information on the driving environment from their earlier
performance.

As another approach, the loss of SA can be inferred from
changes in performance on tasks for which good SA is
essential. For example, the freeway driver who pulls into
another lane in front of an overtaking car can be inferred
to have poor SA. This would be an example of an implicit
SA measure. In [17], the authors investigated the effects of
adaptive cruise control (ACC) and mobile phone use on driver
SA and performance in a lead-car following task primarily
involving operational behaviors. Their results revealed that
SA improved with the use of ACC and decreased with use
of the mobile phone under normal driving conditions. In
[20], the authors have used the second task in order to study
the performance of the driver and to assess the Situation
Awareness. At predetermined road points, the choice to
perform an additional task was proposed to the driver. The
possibility of accepting and rejecting the second task was
then given either just before a critical situation or in a non-
critical situation. The driver’s situation awareness is scored
if the driver does not accept the secondary task in critical
situations. The result showed that the driver rejected more
secondary tasks in critical compared than in the non-critical
situations. This technique seems more natural to assess the
driver’s SA. However, the use of a distraction is inappropriate
in driving. The accident happened because of the distraction
and not the driver’s low SA. Moreover, our goal is to evaluate
the visual cues which are provided to the driver during the
driving time. Therefore, providing a visual distraction will
complicate the visual task for the driver and this is not
suitable for our goal.

B. Proposed Method

1) Protocol: The previous works showed that it is more
suitable to measure implicitly the driver’s SA in order to
determine the costs and the benefits of the visual cues in the

driving context. Based on this idea, we propose an exper-
imental protocol to assess implicitly the driver’s awareness
of a pedestrian. This allows to identify the effects of the
proposed AR-PCW system.

In order to assess the driver’s awareness of a pedestrian
(DAP), we create an ambiguous situation with pedestrians. A
lead vehicle following task is proposed as a primary driving
task. Indeed, the participant has to keep a constant distance
with a lead vehicle. Therefore, the ambiguity happens when
the driver enters to a situation where there is a pedestrian
having intention to cross the road. This lead vehicle following
task makes the experience more representative of typical
driving situations and engages drivers so that the pedestrian
would be more difficult to perceive or could be neglected by
the driver.

The Fig. 3 shows the detail of a typical scenario with a
pedestrian. The lead vehicle accelerates randomly when both
vehicles enter into the situation with the pedestrian (from
100m to pedestrian). At this point, the participant has to
choose the right decisions between keeping distance with the
lead vehicle and lifting up the pedestrian crossing.

In the experiment, the participant drives both times with
two configurations of the system (noAR and AR configura-
tions). In each driving, there are 23 pedestrians on road at
different point. The positions, the appearances, and the be-
haviors of the pedestrians are randomly changed in different
driving times. The driver is required to press a button placed
on the steering wheel in order to indicate that he has noticed
a pedestrian. The driver’s performance in the lead vehicle
following task and his reactions to avoid the accidents with
the pedestrians are then measured in order to evaluate his
situation awareness.

Before entering to the test, there is a practical session in
which the instructor recommends and trains the driver to
keep a distance about 50m to the lead vehicle. When the
participant feels familiar with the task, he can start the formal
tests. There is no pedestrian in this session.

Figure 3: Typical scenario used in the experiment

2) Apparatus: The experiments are conducted on a driving
simulator manufactured by [21]. This simulator interface is
set up to be the most comfortable as possible in order to
facilitate various conditions of the experiments. The simulator
is configured as shown in the Fig. 4a. A projector screen is
placed at1.5m in front of the driver with a real steering wheel
mounted at a real comfortable position near the driver. The
simulator is controlled by the driving engine SCANeR-Studio



[21] which enables to create different driving scenarios as
well as to record all necessary driving data.

We propose a transparency zone (higher opacity) rendered
as a rectangle to simulate a combined HUD. This zone covers
the center part of the driver’s field of view. This transparency
zone and the visual cues are supposed to create an impression
of a HUD to the driver (see Fig. 4b).

(a) Experimental Platform (b) Simulated HUD and AR
cues in the virtual scene

Figure 4: Driving Simulator

3) Participants: The sample involved 27 subjects. Two of
them did not finish the test due to the driver sickness of the
simulator. All upcoming data refers to the 25 subjects who
finished the test. All the participants were students, had at
least three years licensed driving and was familiar with the
simulator. Moreover, these participants had no disease about
eye or physic at the moment of the test. They were ranged
from 21 to 35 years old. 21 subjects are male and 4 subjects
are female.

4) Dependent and independent variables.: In this exper-
iment, independent variable includes participants, pedestrian
situations and the lead vehicle’s behaviors. We hypothesize
that the system with its AR configuration would helps to
enhance the driver’s awareness three levels. Each level is
then evaluated through the following outcome measures
(dependent variables):

• Outcomes associated with the perception level: The
Visual Reaction Time (V RT ) is considered. The Visual
Reaction Time is the moment (marked with the TTC)
when the driver notices the pedestrian and presses the
button. We expect that the AR cues will enhance the
visibility of the pedestrian and the driver will notice the
pedestrian sooner..

• Outcomes associated with the vigilance level: The Lead
Vehicle Distance (LV D) and the Accelerator Pedal
Position (APP ) are analyzed. With AR cues, we ex-
pect that the driver is more vigilant decelerates in the
situation with pedestrian. Therefore, he will be less
performing in the lead vehicle following task and the
distance to the lead vehicle will be longer.

• Outcomes associated with the anticipation level: The
number of time the driver brakes urgently is calculated.
We hypothesize that the driver brakes urgently more
often with the no cue compared to the driving with the
AR cues.

IV. RESULTS AND DISCUSSIONS

In the result analysis step, we will consider the mean of
each outcome over the participants and over the pedestrian
situations. The differences between the outcomes from the
drivings with two configurations (noAR and AR) will be
exposed using the one-way Analysis of Variance (ANOVA
) tools [26].

A. Outcomes associated to Perception Level

a) Visual Reaction Times (V RT ): This outcome is mea-
sured by the instant (calculated in Time-To-Collision) when
the driver presses the button when he notices a pedestrian
in front of the vehicle. Fourteen participants followed the
recommendations and pressed the button when they noticed
the pedestrian. The others just forgot the instructions and
we could not get the V RT data from these participants.
Therefore, we had finally 14 participants for this result.
The V RT corresponds to the perception level of the DAP.
The Fig 5 exposed the result of V RT for 23 pedestrian
situations whereas the Fig. 9a showed the mean values of
V RT of two configurations for all pedestrian scenarios. The
ANOVA results confirmed there was a statistically signif-
icant difference between the noAR and AR configurations
(F (1, 642) = 23.46, p < 0.05). With the noAR configu-
ration, the driver noticed significantly lately the pedestrian
when the vehicle is around 3s of TTC to the pedestrian
and the driver noticed the pedestrian around for 4.5s of
TTC with AR configuration. Regarding the Fig. 5, the V RT
values are found different between the pedestrian situations.
This is perhaps due to the difference between the road
situations, pedestrian’s behaviors or the latency in button
presses. However, in every situations, the driver noticed the
pedestrian sooner with AR configuration.

Figure 5: Mean of V RT in each pedestrian situation. The
result showed that, with the AR configuration (in dark color);
the driver noticed earlier the pedestrian.

B. Outcomes associated to Vigilance Level

a) :
b) Accelerator Pedal Position (APP ): In every pedes-

trian situation, the drivers were found to accelerate more
aggressively when the cues were not provided (noAR config-
uration see Fig. 6). The ANOVA confirmed the difference of
APP between two configurations (F (1, 1148) = 18.47, p <
0.05). The test revealed that the driver pressed more deeply



the accelerator pedal with noAR. The average of APP with
noAR is equal to0.46 whereas with AR is equal to 0.23. (see
Fig. 9c).

Figure 6: Mean of accelerator pedal position for the two
configurations for each pedestrian situation. With noAR, the
driver pressed more the accelerator pedal. The AR has effect
on the driver’s acceleration behaviors, the cues encourage the
driver to slow down.

c) Lead Vehicle Distance (LV D): Graphically, head
vehicle following task was performed better with the noAR,
we observed that the driver kept a shorter distance to the
lead vehicle compared to the AR configuration (see Fig. 7).
The ANOVA results revealed a significant difference of LV D
between two configurations(F (1, 1148) = 13.25, p < 0.05).
With the AR configuration, the LV D was found in average
at 118m compared to 86m with the noAR. The AR cues can
somehow direct the attention of the driver to pedestrian and
make him be more vigilant to pedestrians (see Fig. 9b).

Figure 7: Lead Vehicle Distance for 23 pedestrian situations.
In all pedestrian situations, the distance between two vehicles
is greater with the AR configurations. The driver seems to
pay less attention on the lead vehicle when the aids are on
the pedestrian. The AR aids can direct the driver attention
from the lead vehicle to the pedestrian.

C. Outcomes associated to Anticipation Level

a) Number of Urgent Braking Detected: A braking is
considered to be urgent whenever the force applied on the
pedal is detected to be over 200N at a TTC smaller than
2s. In the total of all the driving test, 72 hard braking were
detected with the noAR configuration, this number was found
for 11 times with AR configuration (see Fig. 9d). The AR
configuration is found having more influence on the driver’s
awareness.

The Fig. 8 showed the number of urgent braking detected
in each pedestrian situation. With the noAR configuration, we
found more often that the driver brakes urgently in front of
the pedestrians. On the contrary, with the AR configuration,
we found less the urgent braking. Indeed, the AR cues
encouraged the driver to be attentive to pedestrian, more
vigilant and finally it was found that the driver had a better
anticipation in critical situations.

Figure 8: The Sum of number of times, the urgent braking
was found in three configurations

D. Subjective results analysis

The Tab. I presented some our questionnaire results. The
questionnaire was given after each driving with AR con-
figuration. The results confirmed mostly the advantage of
the AR configuration. Firstly all the participants feed-backed
that they had driven like in the real life (the question Q01).
This demonstrated that the drivers have felt comfortablywith
the simulator. For the scenario difficulty, the lead vehicle
following task was considered as quite difficult (question
Q02), 20/25 participants have answered «difficult», and have
commented that the difficulty was because the lead vehicle
reacts too spontaneously. Moreover, 19/25 drivers answered
that they had not tried to catch the lead vehicle (question
Q04) and they had been aware of the pedestrians (answered
as «normal» or «completely»).

For the questions concerning the cues, all the participants
liked to have a HUD and the AR-PCWS on their cars
(question Q05). 17/25 of participants preferred the bounding
box compared to the pedestrian panel (question Q6). They
argued that the bounding box helped them to identify where
the pedestrian was, whereas the pedestrian panel did not and
somehow forced them to brake and make them distracted.

E. Discussion

In this paper, three levels of the driver’s awareness (per-
ception, vigilance and anticipation) have objectively been as-
sessed through the different outcome variables that represent
the interaction between the driver and environment elements
(lead vehicle and pedestrians). This protocol helps to mea-
sure objectively the driver’s situation awareness without any
distraction. The driver can drive normally during the test
and is not interrupted for the questionnaire as using SAGAT
technique.



(a) V RT (b) LV D (c) APP (d) Number of Urgent
braking detected

Figure 9: Results in 23 pedestrian situations and 25 participants

Questions Result
Q01 Do you perform the driving like in real conditions? (Yes/No) 25/25 Yes
Q02 The driving task is difficult? (easy/normal/difficult/) 20/25 difficult
Q03 Are you try to catch the lead vehicle? (Yes/No) 19/25 No
Q04 Are you aware of the pedestrians?(completely/normal/not at all) 4/25 not at all
Q05 Would you like to use this combiner HUD ? (Yes/No) 25/25 Yes
Q06 Which cue do you prefer? (Bounding Box/Warning Panel) 17/25 Box

Table I: Some significant questions asked in the questionnaire

In the result, the AR aids were found to help the driver
in the perception level, the driver perceived much sooner the
pedestrian. We found the same conclusion with Schall et al.
[25] that the aids could help the driver to perceive earlier the
hazard. We found the same result as Rusch et al. [24], the
visual aids could potentially direct the driver attention to the
hazard.

Moreover, we found that the AR aids influenced the
driver’s vigilance. They did not focus only on the lead vehicle
following task and were more aware of the pedestrians. The
drivers did not brake urgently with the AR aids and were
less aggressively driving in term of speed in the situation
with pedestrian.

However, during the experiment, we have noticed that
the driver’s reactions varied a lot between the situations. In
the results presented above, such as Visual Time Reaction,
Accelerator Pedal Position, etc, the variances were really
important. Indeed, the driver’s awareness changed a lot in
each pedestrian situation and a long the experiment. For the
first pedestrians appearing on road, the drivers didn’t care too
much and they were less vigilant, but after certain times that
pedestrians crossed the road, the drivers paid more attention
and were more careful of that. Our technique of assessment
of the driver’s situation awareness necessities a wide range
of situation in order to eliminate the repetition effect on the
results. On the other side, the complexity of situations has to
be the same because it also influences the results. Moreover,
as human learns and anticipates fast, the driver’s situation
awareness is naturally improved during the experiment.

Since driving is a visual and motor control process, it
is possible that the visual search demands associated with
retrieving information from the displayed aids also degraded
the driving task performance. In [10], the author highlighted
that the automation human aids can cause comparable levels

of distraction on driver navigation. However, It is also im-
portant to remark the different between conformal aids and
non conformal aids. Indeed, the aids in their study is not
conformal which can distract more than the conformal aids.
The non-conformal aids (such as the warning panel) involve
enclosed non-changing opaque rhombus shapes. These non-
conformal aids therefore complicate the driver’s ability to
discriminate information about the targets (pedestrians) in
which the aids highlighted. In contrast, the conformal aids
(such as bounding box around the pedestrian in our work)
were found that it did not produce any negative masking ef-
fects. After the experiment, the participants have commented
that the conformal aids could enhance the awareness without
distracting them.

We have found that the best strategy for building driving
aids for achieving better situation awareness is to focus
on specific problems where driving accidents are prevalent.
Comparing to the related work, we provide an important
aspect in designing a new ADAS interface that enhance the
driver’s situation awareness. Basically, these previous works
considered subjectively the driver and his inattentive states
such as sleepiness, drowsiness or distracted by hand phone
which are helpful but not sufficient for the pedestrian accident
purposes. The driver could be in normal state but if he
underestimates the danger level of the situation, the accident
can also happen. Therefore, our study is dedicated to the
analysis of the driver interaction in a particular situation such
as with pedestrians. Other critical situations have also been
considered such as entering a intersection or complex danger
scenarios [23], [2].

V. CONCLUSION AND FUTURE WORK

In this paper, an advanced driving assistance system using
augmented reality cues has been proposed in the pedestrian



safety context. The system highlights the pedestrian presence
by a conformal bounding box. Moreover, it takes into account
the time to collision and alert the driver in case there is
a potential danger. It is expected to help the driver sooner
identify the pedestrian and be aware of them. The study also
highlighted the importance of validating a ADAS interface
by assessing the driver’s situation awareness while using the
interface. Therefore, an experiment with 25 participants on a
driving simulator was carried out to determine the effects of
the visual cues on the driver in term of his/her awareness of
a pedestrian.

AR cues may offer a promising mean to improve driver
safety. During the experiment, we found out that the driver
can achieve a higher perception level with the AR cues. The
bounding box enhanced the visibility of the pedestrian, the
driver noticed the bounding box where there was probably a
pedestrian before noticing the pedestrian. The driver was also
more vigilant with the AR cues (vigilance level). The cues
somehow put the driver to a sensation that something could
happen such as the pedestrian crossing. It encouraged the
driver slowing down in situations. The results showed that the
driver pressed less the accelerator pedal when the cues were
displayed. In the anticipation level, the urgent braking was an
indication to evaluate the driver’s awareness. The preliminary
result indicated that the driver braked urgently more often
while driving without the aids.

However, these findings suggests that AR-ADAS merit
further investigation. First of all, the study is based on
a simulator in which the pedestrian detection is totally
accurate which is not the case in reality. We will do a
further analysis of the cues with different levels of pedestrian
detection accuracy. Another experiments with new scenarios
and more participants, and in real driving conditions using
our intelligent vehicle platform1 will be carried out.
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