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In the last decade, rapid penetration of smartphones into our everyday life
introduced a new kind of urban wanderer named as the 'post-flâneur'. By
navigating through the virtual and physical space with a smartphone, and taking
and sharing photographs, post-flâneur walks and experiences the city in novel
ways. This paper aims to investigate the effects of smartphone use on the
human-environment relationship by comparing post-flânerie with flânerie in
public space with a focus on two key indicators: alteration of 1) the visual
attention and 2) the walking rhythm. In this regard, ten postgraduate Architecture
students are asked to perform flânerie and post-flânerie consecutively in the
historical city center of Ghent with an eye-tracker and a smartphone. During the
flânerie condition, they walked and experienced the city without using a
smartphone. In the post-flânerie condition, they used a smartphone, took pictures
and uploaded them to an application. By analyzing the eye-tracker (number and
duration of fixations) and the smartphone (location data and geolocated
photographs) data, altering rhythm and visual attention during the flânerie and
post-flânerie were compared. Preliminary results indicate that flânerie and
post-flânerie differ in terms of rhythm and visual attention. The average duration
of fixations on the environment were significantly lower in the post-flânerie
condition while the average walking rhythm was faster but impeded from time to
time. In addition, post-flâneurs' visual attention was on the smartphone during a
significant part of the stationary activities which point out to an altered state of
public space appropriation. The findings are significant because they reveal the
novel spatial appropriations and experiences of the (post)public space
-particularly "the honeypot effect" which was more significant in the post-flânerie
condition. These observations evoke questions on how designers can rethink
public space as a hybrid construct integrating the virtual and the physical.
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INTRODUCTION
Benjamin’s ‘ﬂâneur,’ ﬁrstly portrayed by Baudelaire,
walks in the city and observes the rapidly transforming urban space of the modern city (Benjamin 1999).
Flâneur, in its classical meaning, uses walking as an
instrument for the urban experience and produces
ideas by registering impressions on the environment
while walking (Benjamin 1999).
The ﬂâneur does not aim to get somewhere
in particular, so s/he can slow down and stop for
any incident or display (Gros 2009). The aim is the
walk itself as a way of observing and experiencing
the city and everyday life within the city. As Gros
(2009) deﬁnes, “ﬂâneur’s body moves slowly, but his
eyes dart about, and his mind is gripped by a thousand things at once...This stretching of time deepens
space”. Flâneur uses a variety of instruments to accompany this walk. For instance, Benjamin’s ﬂâneur
walks with a turtle. In these walks, turtle decelerates
the pace of the ﬂânerie; thus, the ﬂâneur who keeps
this pace experiences the environment from a diﬀerent perspective.
Today, the most widely-used instrument that
accompanies walking is smartphones. By using
smartphones and location-based applications, people move through and experience the urban space in
a whole new way. Furthermore, by using social media
applications, they can record and share their memories along with their routes by attaching them to the
speciﬁc geographic locations and re-appropriate the
urban space by strolling, recording, and sharing it. In
this way, smartphones create a new kind of urban
wanderer, which can be called “post-ﬂâneur” (Argin
et al. 2019a). Post-ﬂâneurs also wander gaze around
their environment while strolling in the city, but this
time they use smartphones as a means of the experience.
These new accompanies enable sensorial engagement with the surrounding urban space
(Frizzera 2015). However, they also alter the perception and perspective of its users. Coyne (2014)
emphasized this alteration by stating that we are no
longer interested only with the environment as itself,

but rather it’s versions that “invented, idealized, perceived and experienced through countless ﬁlters.”
In the same fashion, Young (2005) claims that the
ﬂâneur’s relationship with the city has been weakened and loosened as media representations of the
city have evolved. In light of these theoretical hypotheses, the present study aims to understand if
there are any diﬀerences in this relationship by comparing altering rhythm and visual attention in ﬂânerie
and post-ﬂânerie.
Unlike the purposive walking that has a constant
rhythm and rapid pace, discursive and conceptual
walking promotes encounters and discoveries in urban space and, in this way, vary in pace and rhythm
(Wunderlich 2008). Wunderlich (2008) claims that
this pace and rhythm is synchronized with “walker’s
own internal bodily rhythms”. Flânerie is an example of discursive and conceptual walking, and the
emergence of post-ﬂânerie brings us the following
research question:
(1) Is there any diﬀerence between ﬂânerie and
post-ﬂânerie in public space in terms of rhythm and
pace, and if so, to what extent smartphones aﬀect this?
The eﬀects of smartphones on visual attention while walking are discussed by various studies,
mostly from a pedestrian safety perspective. Empirical studies indicate that smartphones can have
adverse eﬀects on the human-environment relationship due to the negative correlation between smartphone usage and attention (Wilmer et al. 2017). At
the same time, the execution of diﬀerent tasks while
walking inﬂuence the distribution of visual attention
signiﬁcantly (Simpson et al. 2019). In our study,
smartphone is added as a tool to these tasks, which
leads us to the second research question:
(2) Is there any diﬀerence between ﬂânerie and
post-ﬂânerie in public space in terms of visual attention?
It is possible to follow the shifting gaze between
smartphone and environment through the head and
body movements of the smartphone user, however,
to understand where and to what extent the visual
attention focused on, we have to examine the “ego-
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centric experience” of the viewer. Studies show that
attention and eye movements are closely related
(Duchowski 2007). Eye movement patterns are related to cognitive processes (Liversedge and Findlay
2000) that are mainly based on visual attention, and
eye trackers can be used to measure visual attention
(Kiefer et al. 2014). By using eye-tracking, we can understand the gaze behavior, the attention, and the
degree of involvement of the users and can answer
the questions on the attention focus and its duration.

BACKGROUND
An increasing number of studies in smartphonewalking related literature use eye-tracking as a research method. Most of them address smartphone
usage as a distraction and approach the subject from
a pedestrian safety perspective (Jiang et al. 2018;
Lin and Huang 2017). Diﬀerent smartphone activities create diﬀerent distractions while walking.
Eye-tracking studies mainly examine listening, texting, speaking, web browsing (Yoshiki et al. 2017;
Jiang et al. 2018), and picture-dragging (Lin and
Huang 2017). Although the eye-tracking studies
which focus on photo taking do not exclusively relate to smartphone use, some of their outcomes play
a signiﬁcant role in this study. A study by Diehl
et al. (2016) compared visual attention of participants with and without a camera in a museum reveals
that taking photos heightens attention since “phototaking leads to longer and more frequent ﬁxations
on objects likely to be photographed”. Navigation
is another signiﬁcant smartphone activity mostly associated with the attention-wayﬁnding relationship
(Kiefer et al. 2014) in the eye-tracking studies.
Even though research study that bring the laboratory studies into the city are increasing with the
advances in mobile eye-tracking technologies, they
are still few in numbers (Uttley et al. 2018). Mobile eye-tracking studies that capture everyday interactions with mobile phones (Steil et al. 2018) or
observe changes in the behavior of those who walk
while using a smartphone (Yoshiki et al. 2017; Jiang
et al. 2018) are some of the examples that exam-

ine the smartphone usage in real-world experiments.
However, there is a knowledge gap in the literature
for studies that can 1) understand smartphone use in
public space beyond pedestrian safety and 2) discuss
its eﬀects on urban experience by examining the engagement with the surrounding environment.
A limited number of studies focus on engagement with the urban environment while walking and
show similar results with previous eye-tracker literature; diﬀering tasks signiﬁcantly inﬂuence the distribution of visual attention while walking in the real
urban environment (Simpson et al. (2018). A study
by Guntarik et al. (2018) focused on engagement
with the urban environment and mobile device usage together with the eﬀects of an application designed to increase engagement with the surrounding. It revealed that the users’ visual attention was
mainly on the screen of their mobile device while the
opposite was expected. This ﬁnding requires further
research since it was conducted with only one participant. This paper tries to contribute to ﬁlling the
aforementioned knowledge gaps in the literature by
investigating the diﬀerences between post-ﬂânerie
(with a smartphone) and ﬂânerie (without a smartphone) in public space by focusing on the alteration
of the visual attention and the walking rhythm.

METHOD
Participants
Ten postgraduate Architecture students (5 female,
5 male) aged between 25-34 attended our experiments. They perform ﬂânerie and post-ﬂânerie consecutively in the historical city center of Ghent (Korenmarkt and its environs) with a mounted eyetracker and a smartphone. Five of them were familiar
with the study area, while the other ﬁve were not. The
participants’ academic background was restricted to
reducing the possible personal diﬀerences in attention and map reading by accepting the fact that each
person will still have some diﬀerences in terms of attention and perception.
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Equipment

Experiment area

Participants were asked to walk with a mounted Pupil
Core eye-tracker from Pupil Labs (high-speed 120hz
world camera, 200hz eye camera), which was connected to a MacBook Pro (13-inch, V.10.11.6) carried
in a backpack (ﬁgure 1). We recorded and analyzed
the gaze data by using Pupil Lab’s framework (Kassner et al. 2014). The gaze data from the eye-tracker
were recorded to the laptop and analyzed by using
the open-source Pupil Capture and Pupil Player programs, respectively. An iPhone 7 with an installed application designed in Fulcrum by the researcher was
provided to the participants to limit the potential uncontrolled eﬀects of using diﬀerent devices and applications.
Our recent research on smartphone users in public space (Korenmarkt, Ghent) revealed that postﬂâneurs mostly appear among photographers and
navigators (Argin et al. 2019b). Therefore, an application interface was designed to enable these activities in a controlled manner, as an online map that
shows the (1) location of the user, (2) three markers
in three locations that give directions for where and
how to start and end a ﬂânerie and post- ﬂânerie, and
(3) taken photos by the users. Besides, applications
of CrowdSense and Walkmeter were installed to the
smartphone to collect GPS data of the participants.

In a pedestrianized area that consists of several public
squares in diﬀerent scales, and one street was designated as the experiment area (ﬁgure 2). During the
ﬂânerie, participants were asked to walk by observing and experiencing their environment without using the smartphone. During the post-ﬂânerie, they
were asked to walk with a smartphone and use the
application for taking pictures and geolocate them.
The application map was embedded with directions
in three diﬀerent locations to ensure that similar
paths are followed. The experiment area consisted
of two parts. In the areas deﬁned with blue (from
point 1 to 2) and orange dots (from point 2 to 3) visible in Figure 2, participants were asked to perform
a ﬂânerie and post-ﬂânerie. Two parts of the experiment area are almost equal in meters for direct walking. However, since they physically and functionally
diﬀerentiate from each other, we divided the participants into two. The starting order and the experimental condition of the participants was randomized.

Procedure
After having a brief discussion on the concept of
ﬂânerie, the eye-tracker was introduced to the participants. The participants (1) followed the steps
derived from the application, (2) documented what
takes their attention by taking pictures during the
post-ﬂânerie, and by using their time to observe during the ﬂânerie, and lastly (3) asked to focus on the
moment and what they experience. During the experiment, in three locations (points 1, 2, and 3 in ﬁgure 2), they had to check the application to read the
directions that direct them to the next location. Participants were asked to follow a route; however, they
were informed that they could stop, wait, and stroll
whenever they want.

Data analysis
To analyze the altering rhythm of walking, we
mapped the walking routes and stationary locations
of each participant in the QGIS (v3.6) by using the location data collected with the smartphone and the
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Figure 1
Participants with a
mounted eye
tracker and laptop
in the backpack.

Figure 2
The experiment
area and locations
of three markers
directing the
participants.

world camera of the eye-tracker. To examine the visual attention, we used the ﬁxation data-driven by
the eye-tracker. A ﬁxation occurs if our gaze remains
almost still for 200 to 300ms (Rayner 1998), and it is
assumed that perception takes place only if there is a
ﬁxation (Kiefer et al. 2014). Fixations that are shorter
than 200ms are generally related to pre-attentive
processing, while longer ﬁxations are related to attentive processes (Velichkovsky et al. 2002 cited in
Stelling-Konczak 2018). In this study, we only examined the ﬁxations equal to or longer than 200ms. We
did not make any data optimization and excluded ﬁxation points with a low conﬁdence level (<0.30) since
they were not reliable and formed only a small part
of the total data (4.96%).
We later analyzed ﬁxations based on Areas of Interest (AOIs). AOIs are deﬁned as (1) the smartphone
screen and (2) environment (all other places) since
they should be designated related to the study objectives (Bojko 2013). Following this, each video recording was coded according to which ﬁxation located in
which AOIs (ﬁgure 3).

This paper presents the summary of results derived from descriptive statistics, spatio-temporal
walking rhythm analysis, and temporal ﬁxation
rhythm analysis.
The spatio-temporal ﬁxation
rhythm analysis is inspired by the “Street DNA:
Dynamic Narrative Articulation” study of Simpson
(2018), which follows a visualization approach employed by Rothkopf and colleagues (2007) and visualize visual engagement with AOIs in a walking experiment. We developed the related data processing
and visualization technique in Python (v3.7).

RESULTS
The main strength of using eye-tracking in this study
was the fact that it gave us a chance to participate
in a ﬂânerie and post-ﬂânerie without accompanying
and interrupting the participants’ experiences. The
fact that they were aware that their gazes had been
recorded during the experiment could have aﬀected
their behavior. However, most of the participants
claimed that they forgot the existence of the eyetracker since it is relatively light and did not block

Figure 3
World camera view
and the ﬁxations of
the participant on
diﬀerent AOIs.
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their head and body movements. On the other hand,
one of the limitations of mobile eye-tracking is data
loss caused by sunlight and these free head and body
movements (Simpsons et al. 2018). These problems
can be solved by increasing optimizing data quality
options since the programs we use are open source.

Rhythm
For making the rhythm analysis, we investigated the
speed, time, location, distance, stops, and photos of
the participants who started to experiment with a
(1) ﬂânerie and (2) post-ﬂânerie (table 1). When we
checked the average distances walked in ﬂânerie and
post-ﬂânerie, we see that the distances were almost
even in the ﬁrst group who started with a ﬂânerie. In
the case of the second group, on the other hand, the
routes of post-ﬂâneries were longer than the routes
of ﬂâneries. This can be explained by the altering effect of urban space on the participants. The ﬁrst area
consisted of a much more lively public square (Korenmarkt) and a narrow street (Donkersteeg) with many
vitrines, while the other had vacant public spaces.

Regardless of the urban space, in both cases,
post-ﬂâneries lasted longer. The main reason behind
this is the fact that post-ﬂâneurs had longer and numerous stationeries, and only unfamiliar participants
stop signiﬁcantly during the ﬂâneries. Post-ﬂâneurs
stopped more frequently to take photographs of the
things that took their attention. The relation between photo-taking and stationary activities can also
be observed from the high percentage of phototaking in the stationary activities in post-ﬂâneries
(M:%70.5, SD:16.9). This is an obvious result since the
act of photo-taking indicates immobility. However,
results also show that participants mostly continued
to look to the smartphone screen during walking. Besides, participants who checked the smartphone less
than the average (n=4) are also the participants who
had longer stationary times than the average both in
their ﬂânerie and post-ﬂânerie.

Visual attention
In the analysis of visual attention through the ﬁxations, we found that the familiarity of the participants
with the public space played a more signiﬁcant role
than where they walk as a ﬂâneur or post-ﬂâneur. For
this reason, we made the descriptive statistical analysis separately for unfamiliar and familiar participants
(table 2). When we examine all ﬁxations, ﬁxations in
post-ﬂânerie are higher than ﬂânerie both in number
and mean duration. However, 41.9% (SD: 6.7) of the
ﬁxations in a post-ﬂânerie were on screen, and it can
be seen that the mean duration of ﬁxations on screen
had the highest value. When we focus on the ﬁxations on the environment in both cases, durations of
ﬁxations on the environment are higher in ﬂânerie for
unfamiliar participants while they are almost even for
familiars.

DISCUSSION AND CONCLUSIONS
In this study, we have investigated and revealed
the diﬀerences between post-ﬂânerie with ﬂânerie in
public space focusing on two indicators: the alteration of the visual attention and the walking rhythm.
We did an experimental study with postgraduate Ar-

244 | eCAADe 38 - D1.T1.S2. DESIGN AND COMPUTATION OF URBAN AND LOCAL SYSTEMS – XS to XL - Volume 1

Table 1
Mean values for
walking routes,
stationaries, and
speed for two
groups: participants
started the
experiment with a
(1) ﬂânerie and (2)
post-ﬂânerie.
Table 2
Mean values for
number and
duration of ﬁxations
for unfamiliar and
familiar participants

Figure 4
The
spatio-temporal
walking rhythm of
two participants
which shows how
long they walk
(light grey) and how
long they stay (dark
grey) throughout
the walking
experiment. Points
demonstrate
photos-taken.

chitecture students in the historical city center of
Ghent with a mounted eye-tracker.
We have observed signiﬁcant diﬀerences between the walking rhythms in ﬂânerie and postﬂânerie conditions (ﬁgure 4). Regardless of the
urban context, post-ﬂâneurs had longer, and numerous stationeries and only unfamiliar participants
stopped signiﬁcantly during the ﬂâneries. Postﬂâneurs stopped more frequently than the ﬂâneurs
signiﬁcantly to take photographs of the things that
took their attention. Besides, smartphone usage in
the post-ﬂânerie increased the lingering time in line
with the previous ﬁndings on mobile phone usages
in public space (Hampton et al. 2015). The high percentage of visual attention on the smartphone during the signiﬁcant part of these stationary activities
point out to an altered state of public space appropriation and brings us to the second research question.
Fixations in post-ﬂânerie were higher than
ﬂânerie both in number and mean duration. 41.9%
(SD: 6.7) of the ﬁxations in post-ﬂânerie were on
screen. Durations of ﬁxations on the environment
were higher in ﬂânerie for unfamiliar participants
while they are almost even for familiars. Temporal
ﬁxation rhythm analysis (ﬁgure 5) demonstrated that
the ﬁxations in the post-ﬂânerie were coincided with
stationary activities. To put it another way, a signiﬁcant part of the engagement with the environment
occurred within the smartphone screen during these
stationaries.

With these in mind we can conﬁrm that, in a
post-ﬂânerie, not only the encounters and surprises
in the city but also the smartphone itself “interferes,
intervenes and inﬂuences the walker” (Laurier et al.
2016). The rhythm of the post-ﬂâneur varies depending on the smartphone (Figure 3). Post-ﬂâneur
not only walks with his/her own “internal bodily
rhythms” (Wunderlich 2008) as ﬂâneur but also the
mobile device -the means of experience- gives a separate rhythm. At the same time, smartphones aﬀect
the movement of post-ﬂâneur through urban space.
Smartphones provide a visual perspective with a narrower frame than a human view. Henceforth, the
photographer post-ﬂâneur changes his/her location
in the urban space to see from the perspective of the
device and, from time to time, walk briskly to catch
the right frame from the smartphone screen.
Numerous studies on walkers with smartphones
already proved the adverse eﬀects of smartphones
on visual attention (Lin and Huang 2017; Haga et
al. 2015; Plummer et al. 2015; Yoshiki et al. 2017)
and related the usage of mobile devices to lower attention to the surrounding environment (Niederer et
al. 2018). This study also shows that although the
smartphones are used as a means of urban experience, it can take the attention away from the surrounding environment as in Guntarik and colleagues
(2018) experiment. However, we found that if the
person is familiar with the surrounding environment
or tend to walk faster during their ﬂâneries, taking
photographs can slightly improve their engagement
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with the surrounding. This recalls ﬁndings of the
study held by Diehl et al. (2016) that reveals that taking photos heightens attention since people spent
a more substantial proportion of their total ﬁxation
duration looking at artifacts if they took photos compared to the others.

Besides the purpose and expectations, experiences also shape where we look (Bojko 2013). What
we see is something else, as deﬁned by Berger (2008),
our “ways of seeing” is socially constructed. This tells
us that the experience and wandering gaze of each
person should be examined individually. To deepen

Figure 5
The temporal
ﬁxation rhythm of
the participants
shows their
ﬁxations on the
environment (blue),
on the screen (red)
and excluded
ﬁxations (black).
The Grey part
demonstrates
whether ﬁxations
happened in a
walking (light grey)
or a stationary
activity (dark grey).

Figure 6
Overlapped
walking routes and
stationary locations
of participants who
started with a
ﬂânerie (above) and
post-ﬂânerie
(below). White
points demonstrate
photos-taken.
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this discussion, we also have to focus on the spatial
characteristics of the urban context. In the experiments where the laboratory is the city itself, spatiotemporal alterations in the surrounding space aﬀect
the walking behavior and the visual attention of the
participants.
Mapping of the experiment results revealed that
the participants were attracted to particular spaces
and objects which created a “honeypot eﬀect” (ﬁgure 6). Shopfronts and passages were the most common attention points in ﬂânerie and in post-ﬂânerie
but the honeypot eﬀect was more signiﬁcant in a particular public square in the post-ﬂâneur condition.
These ﬁndings raise questions on the eﬀects of the
honeypot locations and how to design and manage
these “honeypots” in public spaces in touristic areas
since the post-ﬂâneurs can intensify this eﬀect on social media. Potential intervention directions can be
to distract the visitors and attract them to other locations to avoid the “selﬁe pilgrims”, develop alternative spaces as honeypots and encourage new walking routes. These can be done in physical space, but
also by purposeful alterations of the virtual representations of the urban context through digital interventions and IoTs.
To conclude, both ﬂânerie and post-ﬂânerie have
their own rhythms, which are inﬂuenced by the
rhythm of the walker’s internal rhythm and spatiotemporal rhythm of surrounding space. Smartphone, as a “new” instrument of this walking experience, also involves the experience and imposes its
rhythm. Although they share the attention and engagement towards the surrounding urban environment, they can engage the viewer with the environment as an interface. In this context, the increasing amount of post-ﬂâneurs in public space requires
the (re)conceptualization of the future of the public
space and its design as a hybrid construct through
which the users co-exist in and simultaneously shift
between the interconnected virtual and the physical
spaces.
The ﬁndings are signiﬁcant because they reveal
that the appropriation and experience of the pub-

lic space by the ﬂâneurs and post-ﬂâneurs are diﬀerent in terms of visual attention, walking rhythm, and
stationary activities. These ﬁndings evoke questions
on how designers can rethink public space. Postﬂâneurs inhabit the virtual and the physical space at
the same time and socially construct the ﬁrst based
on the second and vice versa. This requires a novel
understanding of public space as a hybrid construct
integrating the virtual and the physical. An integrated understanding of the emergent (post)public
space should not only focus on smartphones, but
also consider all interconnected devices and IoTs, and
question the spatial agency of these. The design of
such a hybrid space would require alteration of the
approaches and skills beyond a traditional architect
or urban designer, a challenge that calls for creativity
and imagination.
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