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ABSTRACT:

This research aims to improve wayfinding in the Fontivegge district of Perugia, a chaotic and disorienting area due to the numerous
redevelopment projects. The goal is the development of an Augmented Reality application to improve the urban orientation experience.
The app will provide users with indications on how to reach pre-selected places of interest, through the visualisation of directional
arrows placed horizontally along the route and vertically at major turning points. In addition, it will provide a number of thematically
categorised infopoints, which will accompany the user along the route, enriching it with information. The aim is, therefore, to create a
more positive and engaging orientation experience for users and to promote a sense of belonging and social cohesion in the place.

1. INTRODUCTION

The purpose of this research is to improve the wayfinding
strategies through the use of an Augmented Reality smartphone
application designed for the railway station area of the city of
Perugia, the urban hub of modal interchange between public
transport services.

The district of Fontivegge, an historic and cardinal place of the
city of Perugia, due to its degradation, has been affected by
various redevelopment and rehabilitation interventions (Figure
1). The main one is represented by the "periphery plan" (Piano,
2015) that was developed from the collaboration between the
Department of Civil and Environmental Engineering and the
Municipality of Perugia (Bianconi et al., 2020b; Bianconi and
Filippucci, 2018a). Through altering perceptions (Bianconi et al.,
2021; Bianconi and Filippucci, 2019; Maffei, 2007) of the area
covered by the plan, the aim is to mend the relationship between
the community and its places (Appadurai, 1996; Bauman, 2000),
associating public space with a community wellbeing service
(Burry and Burry, 2012; Gehl and Gemzge, 2003; Kim and
Kaplan, 2004; Steg et al., 2013).

Figure 1. Current state of the Fontivegge station affected by
requalification works.

The choice of the field of investigation related to the problems of
the area, identified in the neighborhood can be traced to the
difficulty of orientation encountered by users, proven in research
previously conducted (Bianconi et al., 2020b, 2018; F. Bianconi
etal., 2023; Fabio Bianconi et al., 2023; Bianconi and Filippucci,
2017); the chaotic nature of the area emerges and there appear to
be numerous nodes of urban flows such as the railway, bus stop
and minimetro, which are poorly connected and difficult to
identify.

In this path of urban regeneration, the research of wayfinding is
included, which can be likened to the process of orientation in a
place, as it literally means “finding one's way”(Barnard, 1998).
This term is historically attributed to Kevin Lynch, who uses it in
his famous work "The image of the city" (Lynch, 1960) to
indicate that then very innovative approach of mixing
architecture, urbanism, semiotics and psychology, issues that are
connected to the cognition of space, to the transformation of the
images experienced in a scheme correlated to the urban form and
ascribable to the two-dimensionality of drawing (Alexander,
1964; Bridgman, 1959; Venturi, 1967; Wolbers et al., 2008).
During a period of great transformation of western cities, such as
the years after the Second World War, the reading of urban space
and, in particular, the legibility of the complexity experienced as
the foundation of contemporaneity (Alexander, 1964; Bridgman,
1959; Empire, 1955; Venturi, 1967), opened up a new research
theme, namely the revitalisation of the increasingly structural
relations between the built environment and images (Jencks and
Baird, 1969). The totality of sensations and what is perceived is,
in fact, re-elaborated in a design where orientation and
identification are two essential aspects of the abstract processes
of our mind, ascribable in any case to representative, immaterial,
virtual acts (Mirzoeft, 1999; Picazo et al., 2020). At the centre is
the value of images, because “it should be borne in mind that man
is a predominantly visual animal. More than 50% of the neurons
in his brain respond to this sensory input” (Maffei, 2007).
Emphasis is on the interpretation that wayfinding is a section of
"navigation", which should be placed in parallel with
"locomotion", the act of moving along a path.
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Figure 2. Infopoint located in minimetro station.

Wayfinding represents that process of actions implemented in
order to solve the problem of identifying the route to be followed.
The information anxiety of our culture (Wurman, 1989), exalted
by the disruptive digitalisation, and in particular, the continuous
accessibility guaranteed by smartphones, activating an addiction
to their use (Matar Boumosleh and Jaalouk, 2017), poses this
issue as a purely contemporary theme: spatial neophobia is a
common feeling, more or less felt, that is connected to the
survival instinct, to the necessary attention that comes from
discovering what one does not already know. The study of the
cognitive aspects of wayfinding must premise the evaluation of
the impacts of an environment on the people who experience it
and the mechanisms by which they move in spatiality, since loss
of orientation creates anxiety and increases stress levels in users
(Chias and Fernandez-trapa, 2022). The sense of disorientation
and bewilderment experienced by users lead to an alteration in
the physiological and psychological state of the user who
experiences the place, involuntarily associating it with a negative
experience and leading, consequently, to the belittling of the area
and its subsequent emptying (Goldhagen, 2017).

Wayfinding is based on the relationship between dots and lines,
stasis and movement, focussing on spatial memory, to be
understood (Siegel and White, 1975) as the set of remembrances
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Figure 3. Screenshot of the infopoint pop-up menu.

of images, paths and relationships, which are recognised and
reconstructed in a figurative process (Bechtel and Churchman,
2002).

The idea behind the project is the development of an Augmented
Reality application, capable of explicating the digital language of
wayfinding, so that the user can be informed, first of all, of points
of interest in the proximity and, subsequently, assisted in
reaching them. Outdoor wayfinding is a little-covered topic,
while there are numerous case studies of implementations on
indoor locations, such as airports (Lampazz et al., 2020), schools
(Cibili¢ et al., 2020) and hospitals (Basri and Sulaiman, 2013;
Drewlow et al., 2022; Prodi and Stocchetti, 1990). To date, GPS
data in augmented reality has been used for on-screen positioning
of information popups that indicate to the user the direction they
should follow to reach the destination, as well as the distance to
be traveled, while, in this case, the approach aims to accompany
the user throughout the journey by providing continuous
information. A step forward from the studies conducted so far is
to be performed, proposing the accompaniment of the user along
the entire path and additionally providing timely and valuable
information on the various critical situations of the route to be
taken.
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Figure 4. Screenshot of the informational route pop-up menu.

2. METODOLOGY

The goal of the research consists in reversing this paradigm,
thereby creating favorable experiences that can generate positive
emotional memories; these promote a sense of belonging and,
secondarily, a social cohesion associated with experiencing the
place. A cross-media strategy is chosen to define the wayfinding
structure, which offers integration between different
communicative approaches: physical, currently being designed,
and digital; a transversality is sought that extends communication
to the user and allows a clearer and broader reading of the place.
The research aims to use the new devices in the service of
wayfinding, setting a standardized methodological approach
through the implementation of an augmented reality application.
The smartphone and Augmented Reality become the tools for a
new approach to urban exploration.

The application was developed using the Unity graphics engine,
preferred over the competition for its easy integration with
Google services and, in particular, with the ARCore development
kit.

The American computer company recently announced a new tool
for developers who want to create and launch Augmented Reality
(AR) experiences in real-world locations.

Figure 5. Screenshot of the directional arrow.

The tool, called Geospatial Creator, is based on ARCore and the
Google Maps Platform and leverages the company's proprietary
photorealistic 3D boxes to visualise and augment the 3D
geometry of the world.

Geospatial Creator allows users to select a global location, obtain
three-dimensional area data and anchor their own 3D content at
any latitude, longitude and altitude, with sub-metre accuracy in
areas covered by Google Street View.

Once the development environment was configured, through the
installation of the necessary plug-ins within the graphics engine,
the user experience was programmed. First of all, a number of
information points were inserted inside the identified area, which,
once reached by the user, allow the display of in-depth
information tabs. To do this, the new anchoring functionality
made available by the ARCore kit was used, associating the
object to be displayed during the augmented experience with a
suitably configured script with real geographical coordinates.
The infopoints were subdivided according to three themes
(historical-cultural, mobility, commercial) through the insertion
of a specially created script that allows the category to be
associated with the object, allowing it to be displayed in the
correct real position only if the category is activated in the created
interface.
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The same script manages the colouring of the infopoint's graphic
indicator, which varies according to the selected category, and
also controls the assignment of the information pop-up that can
be displayed via that specific information point (Figure 2, Figure
3).

Another remarkable feature in the development of the application
is the navigation to the remarkable places identified. Through a
specially programmed menu, it is possible to select an item,
which is linked to coordinates (Figure 4).

Arrows have been used to represent the graphical indications
useful for reaching the selected place. These will be positioned
on the ground along the route and vertically at notable turning
points. For positioning purposes, the most convenient routes for
reaching the places made available were previously created on
Unity and, by means of a script, when navigation is activated, the
route considered closest to the user's position at that time is
displayed (Figure 5).

The methodology applied is easily replicable to other case studies
and also scalable to more complex and extended situations. The
aspects to focus on are the battery consumption of the devices
and the quality of the GPS signal, which is not always optimal.
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3. RESULTS

The results of the research are inherent in the implementation of
the app for orientation within the Perugia Station area. The
application, when first opened, displays what is visible through
the rear camera of the smartphone in use, with the overlay of the
user interface intentionally minimal in order to emphasise the
augmented view.

On the screen, in fact, there are only two buttons that allow the
opening of two menus for selecting the information to be shown.
At the bottom right is a button that activates the visualisation of
the menu of places of interest, the selection of which activates the
display of directions to reach them. At the bottom left is the menu
for choosing the infopoints that the user wishes to activate or
deactivate according to the categories of interest. The infopoints
are represented in the augmented scene through the classic 'pin’
graphic element, reproduced in 2D with automatic rotation to be
always perpendicular to the user's gaze.

Once reached, the application exits AR mode and displays an
information popup across the screen, with a graphic composition
containing data of interest to the user and appropriately decorated
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Figure 6. Development of the historical-cultural pop-up inside Unity platform.
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with chromatic elements coordinated with the category of the
infopoint. For the historical-cultural category red was associated
as the representative colour of the city of Perugia (Figure 6), for
mobility blue was chosen because the graphics of the city's main
transport companies use these shades (Figure 7). For the last
category, that is commercial activities, purple was chosen, simply
to have as much contrast as possible with the others, excluding
green from the possible choices, which is not very visible in
urban contexts with natural elements. The deactivation of the
augmented mode was a design choice aimed at avoiding
distractions when reading the information texts provided and can
be resumed by closing the panel using the X-shaped button at the
top right of the graphic. As for the 2D elements indicating the
path to the user, a graphic composed of a double arrow coloured
with two different colours, dark red and orange, was selected to
guarantee the visibility of these elements in overlapping with
every possible scenario.

Thus, the goal of the app is not only to take the user to their
destination but also to engage and allow them to explore and
investigate the potential of the place they are in. During the
journey, the user will be accompanied by the app through the
display of specific remarkable points to allow the user to deepen
their knowledge of the place.

@ MINIMETRO e

ara PNCETTD
~ ~

PUAN DI BASSIANG
~

CASE BRUQATE
~
@

PERUGA.
CENTRO STORICD

(e
TRENITALIA PERLIGIA FONTVEGGE.

WD OO RO
- g scasnomu
B oD cow s
st ASCENGORE INCLINATD
PERUGA MADONNA ALTA
.
.

\SCm
PERJGIA SANFAUSTING

RACCORDD AUTOSTRADALE
PERJGA - AL

CON IL MINIMETRO RAGGIUNGERE
IL CENTRO STORICO DI PERUGIA
E FACILE, SICURO, VELOCE.

Orarlo di servizio

Lunedi - Sabato: 07.00 - 21.05

Damenica e festivi: 09.00 - 20.45
Eventuali modifiche agli orari di servizio,
saranno pubblicate sul sito:
www.minimetrospa.it

Bus turisticl a Perugla

Dal 24.11.2008 per accedere al centro
storico della citia | gruppi turistici devono
utlizzare il Minimetrd partendo da Pian di
Massiano. Gli autobus possono parcheggiare
presso i “Piazzale Porta Nova” (adiacente
alla stazione di partenza del Minimetra di
Pian di Massiano)

COME RAGGIUNGERE IL CENTRO STORICO DI PERUGIA

UTILIZZANDO IL MINIMETRO:

= IN AUTO

{STAZIONE MINIMETRO PIAN DI MASSIAND)
AUTOSTRADALE PERUGIA - AZ;

USCITA PERUGL MADONNA ALTA, DIREZIONE STADIO;

PARCHEGGID “PORTA NOVA®, ADUCENTE ALLA STAZIONE

MINIVETRS) DI FIAN DI MASSIANG (CIRCA 3,000 POSTI AUTD

GRATUTI.

(STAZIONEMINIMETRO PIAN DI MASSIAND)

RDD AUTOSTRADALE PERUGIA - AL,
USCITA PERUGIA MADONNA ALTA, DIREZIONE STADIO;
PARCHEGGIO “PORTA NOVA", ADWGENTE ALLA STAZIONE
MINIMETRO) DI FIAN DI MASSIANG (33 POST PER AUTOBUS
TURISTICE).
<> IN TRENO
{STAZIONE MINIMETRO FONTIVEGGE)
‘STAZIONE TRENTTALIA PERUGIA FONTVEGEE, COLLEGAVENTO
PEDONALE DIRETTO DALLA BANCHINA DEL BINARID 1.

Figure 7. Screenshot of the pop-up about minimetro.

4. CONCLUSION

The research conducted focuses on the representational issues
inherent in the interaction between urban users and places. It is a
proposal that supports seeing, intended not only as a functional
process but as a cultural act, in the aim of requalifying the place
by identifying the reasons for the development of the area
(Bianconi et al., 2022) and searching for a juxtaposition of signs
to improve identification and orientation (Filippucci, 2012), thus
legibility (Lynch, 1960; Sancar, 1986; Schultz, 1987; Smardon,
1988) and consequently the accessibility of places (Calori, Chris
et al., 2015; Devlin, 2014; Passini, 1981; Symonds, 2017). The
great challenge to be addressed goes beyond the boundaries of
transport objectives inherent in orientation research, but proposes
processes of re-appropriation of places through the rediscovery
of the qualities of place, which is the subject of an important
process of territorial regeneration (Carr, 1992; Castells, 2008;
Gehl, 2007; Molinari, 2021; Purini, 2021).

This is the context for the studies and experiments carried out
over the last five years, aimed at creating added value through the
rediscovery of places. The process of reconstructing historical
evolution through the realisation of immersive models of spaces
erased from collective memory becomes the key to understanding
the current urban form (Bianconi et al., 2022; F. Bianconi et al.,
2023), transforming the immaterial into the material (Bianconi et
al., 2020a; Bianconi and Filippucci, 2018b). In the hypothesis of
enhancing the image culture of our era, this path was supported
by digital representation, as the history of the original
architecture planned for the station was rediscovered and
subsequently reconstructed three-dimensionally to ensure its
exploration through Virtual Reality (Bianconi et al., 2022). The
same Virtual Reality has been made usable through smartphones,
with which greater interactivity is guaranteed through a 360-
degree view. This path highlights the desire to create wayfinding
in a process that operatively wants to place the relationship
between places and those who live them at the centre, exploiting
the logic of serious games as tools for creating empathy
relationships. (F. Bianconi et al., 2023; Dominici et al., n.d.;
loannides et al., 2016; Kuliga et al., 2015; Larson, 2020; Meng
and Zhang, 2012; Mortara et al., 2014; Theodoropoulos and
Antoniou, 2022; Wilson and Soranzo, 2015).

The studies described allow us to constestualise the value of this
research in the cultural proposal system, setting as a goal the
development of an application that detects the gps position in real
time and, through augmented reality, projects orientation
information and additional data on the architecture present, thus
improving the wayfinding of the study area. In fact, the app not
only wants to take the user to their destination but also to engage
and allow them to explore and investigate the potential of the
place they are in. The usability of the app suggested some
potential future implementations, such as exploiting user
profiling to suggest routes to follow in relation to physical
abilities, personal tastes or needs of the moment, thus improving
urban navigation, and thus wayfinding.

REFERENCES

Alexander, C., 1964. Notes on the synthesis of form. Harvard
University Press.

Appadurai, A., 1996. Modernity at large: cultural dimensions of
globalization. University of Minnesota Press, Minneapolis.

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-1-W2-2023-245-2023 | © Author(s) 2023. CC BY 4.0 License. 249



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-1/W2-2023
ISPRS Geospatial Week 2023, 2—-7 September 2023, Cairo, Egypt

Barnard, M., 1998. What is Visual Culture?, in: Art, Design and
Visual Culture. pp. 10-31. https://doi.org/10.1007/978-1-349-
26917-4 2

Basri, A.Q., Sulaiman, R., 2013. Ergonomics Study of Public
Hospital ~ Signage. Adv. Eng. Forum 10, 263-271.
https://doi.org/10.4028/www.scientific.net/aef.10.263

Bauman, Z., 2000. Liquid modernity. Polity Press, Cambridge.

Bechtel, R.B., Churchman, A., 2002. Handbook of environmental
psychology. J. Wiley & Sons, New York.

Bianconi, F., Clemente, M., Filippucci, M., Salvati, L., 2018. Re-
sewing the Urban Periphery. A Green Strategy for Fontivegge
District in Perugia. TEMA 11, 107-118.

Bianconi, F., Filippucci, M., 2019. Visione e disegno.
Percezione, rilievo e progetto per nuovi modelli di spazi urbani,
in: Mondi e Modi Dell’abitare Per Una Sociologia Della
Convivenza. Rubbettino, Soveria Mannelli (CZ), pp. 81-104.

Bianconi, F., Filippucci, M., 2018a. Rappresentazione,
percezione, progetto. Il ruolo dell’Universita per Perugia citta
smart, in: Rappresentazione Materiale/Immateriale - Drawing as
(in) Tangible. Gangemi, pp. 37-48.

Bianconi, F., Filippucci, M., 2018b. Icnografie castiglionesi :
ricerche e studi per la rappresentazione e il rilievo del
patrimonio rurale. Maggioli, Santarcangelo di Romagna.

Bianconi, F., Filippucci, M., 2017. Chromatic identity and plan
of color. Strategy and methodology in Umbrian case studies, in:
De-Sign Environment Landscape. David and Matthaus, pp. 295—
306.

Bianconi, F., Filippucci, M., Cornacchini, F., 2020a. Play and
transform the city. sciresit.it 2, 141-158.
https://doi.org/10.2423/i22394303v10n2p141

Bianconi, F., Filippucci, M., Cornacchini, F., Meschini, M.,
Mommi, C., 2023. Cultural Heritage and Virtual Reality:
Application for Visualization of Historical 3D Reproduction. Int.
Arch. Photogramm. Remote Sens. Spat. Inf. Sci. XLVIII-M-2,
203-210. https://doi.org/10.5194/isprs-archives-xlviii-m-2-
2023-203-2023

Bianconi, Fabio, Filippucci, M., Cornacchini, F., Mommi, C.,
2023. Health + VR: valutazione dell’impatto sulla salute di
diverse configurazioni progettuali, in: Fiorella, R. (Ed.), XXIII
Congresso Nazionale CIRIAF Sviluppo Sostenibile, Tutela
Dell’Ambiente e Della Salute Umana. Morlacchi Editore
University Press, Perugia.

Bianconi, F., Filippucci, M., Mommi, C., 2022. The Seduction of
the Simulation. 3D Modelling and Storytelling of Unrealized
Perugia Rail Station. Int. Arch. Photogramm. Remote Sens. Spat.
Inf. Sci. - ISPRS  Arch. 43, 1145-1152.
https://doi.org/10.5194/isprs-archives-XLIII-B2-2022-1145-
2022

Bianconi, F., Filippucci, M., Pelliccia, G., 2020b. Lineamenta.
Maggioli, Santarcangelo di Romagna (RN).

Bianconi, F., Filippucci, M., Seccaroni, M., Aquinardi, C.M.,

2021. Urban parametric perception. The case study of the historic
centre of Perugia. Int. Arch. Photogramm. Remote Sens. Spat. Inf-
Sci.  XLIII-B2-2, 839-846. https://doi.org/10.5194/isprs-
archives-XLIII-B2-2021-839-2021

Bridgman, P.W., 1959. The way things are. Harvard University
Press, Cambridge.

Burry, J., Burry, M., 2012. The new mathematics of architecture.
Thames & Hudson.

Calori, Chris, Vanden-Eynden, David, A., Chermayeff, Ivan,
author of introduction, E., Geismar, Tom, author of introduction,
E., 2015. Signage and wayfinding design : a complete guide to
creating environmental graphic design systems / Chris Calori,
David Vanden-Eynden ; forewords by Ivan Chermayeff, Tom
Geismar.

Carr, S., 1992. Public space. Cambridge University Press,
Cambridge.

Castells, M., 2008. The new public sphere: Global civil Society,
communication networks, and global governance. Ann. Am.
Acad. Pol. Soc. Sci. https://doi.org/10.1177/0002716207311877

Chias, P., Fernandez-trapa, L., 2022. AR Applications:
Wayfinding at Health Centres for Disabled Users. pp. 21-28.

Cibili¢, 1., Vukovié, V., Posloncec-Petri¢, V., 2020. Augmented
Reality app—exploring and wayfinding around Faculty.
INGEO&SIG 2020 67.

Devlin, A.S., 2014. Wayfinding in healthcare facilities:
Contributions from environmental psychology. Behav. Sci.
(Basel). https://doi.org/10.3390/bs4040423

Dominici, D., Fastellini, G., Radicioni, F., Stoppini, A., n.d. AN
INTEGRATED MONITORING SYSTEM FOR THE
MONUMENTAL WALLS OF AMELIA, academia.edu.

Drewlow, J., Déppen, M., Lehmann, M., 2022. Navigation with
Augmented Reality in a Hospital 0, 0-3.
https://doi.org/10.3233/SHTI1220335

Empire, S., 1955. Introduction to a critique of urban geography.
Crit. Geogr. A Collect. Readings 2—4.

Filippucci, M., 2012. Dalla forma urbana all’immagine della
cittd. Percezione e figurazione all’origine dello spazio costruito.
Sapienza Universita di Roma.

Gehl, J., 2007. Public spaces for a changing public life. Open Sp.
People Sp. 3—11. https://doi.org/10.4324/9780203961827

Gehl, J., Gemzee, L., 2003. New city spaces. The Danish
Architectural Press, Copenhagen.

Goldhagen, S.W., 2017. Welcome to Your World. How the Built
Environment Shapes Our Lives. HarperCollins, New York.

Ioannides, M., Fink, E., Moropoulou, A., Hagedorn-Saupe, M.,
Fresa, A., Liestol, G., Rajcic, V., Grussenmeyer, P., 2016. Digital
heritage : progress in cultural heritage: documentation,
preservation, and protection: 6th International Conference,

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-1-W2-2023-245-2023 | © Author(s) 2023. CC BY 4.0 License. 250



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-1/W2-2023
ISPRS Geospatial Week 2023, 2—-7 September 2023, Cairo, Egypt

EuroMed 2016, Nicosia, Cyprus, October 31-November 5, 2016,
Proceedings. Part II. Springer.

Jencks, C., Baird, G., 1969. Meaning in architecture. Barrie &
Rockliff the Cresset P., London.

Kim, J., Kaplan, R., 2004. Physical and Psychological Factors in
Sense of Community. FEnviron. Behav. 36, 313-340.
https://doi.org/10.1177/0013916503260236

Kuliga, S.F., Thrash, T., Dalton, R.C., Holscher, C., 2015. Virtual
reality as an empirical research tool - Exploring user experience
in a real building and a corresponding virtual model. Comput.
Environ. Urban Syst. 54, 363-375.

Lampazz, L., Minggu, C., Sidi, J., 2020. I[T-WIPs Interactive
FCSIT Wayfinding Apps.

Larson, K., 2020. Serious Games and Gamification in the
Corporate Training Environment: a Literature Review.
TechTrends. https://doi.org/10.1007/s11528-019-00446-7

Lynch, K., 1960. The image of the city. MIT Press, Cambridge.

Maffei, L., 2007. I diversi sentieri della memoria e I’arte visiva,
in: Pinotti, A., Lucignani, G. (Eds.), Immagini Della Mente :
Neuroscienze, Arte, Filosofia. Cortina Raffaello, Milano, pp. 69—
81.

Matar Boumosleh, J., Jaalouk, D., 2017. Depression, anxiety, and
smartphone addiction in university students- A cross sectional
study. PLoS One 12.
https://doi.org/10.1371/journal.pone.0182239

Meng, F., Zhang, W., 2012. A review of wayfinding and a new
virtual reality system for wayfinding studies. Int. J. Serv. Oper.
Informatics 7, 197-211.
https://doi.org/10.1504/ijs0i.2012.051399

Mirzoeff, N., 1999. An Introduction to Visual Culture. Routledge
274.

Molinari, P., 2021. Le periferie urbane europee in una prospettiva
geografica: definizioni, narrazioni, politiche, in: Periferie
Europee. Istituzioni Sociali, Politiche, Luoghi-Tomo 2.
FrancoAngeli, pp. 9-21.

Mortara, M., Catalano, C.E., Bellotti, F., Fiucci, G., Houry-
Panchetti, M., Petridis, P., 2014. Learning cultural heritage by
serious games. J. Cult. Herit. 15, 318-325.

Passini, R., 1981. Wayfinding: A conceptual framework. Urban
Ecol. 5,17-31. https://doi.org/10.1016/0304-4009(81)90018-8

Piano, R., 2015. Renzo Piano: rammendo e rigenerazione urbana
per il nuovo rinascimento. Ingenio.

Picazo, J., Hazenoot, A., Otaduy, C., Braux, M., Bong, W., 2020.
User-centred design for a not straightforward university
wayfinding, in: Proceedings of the 22nd International
Conference on Engineering and Product Design Education, E and
PDE 2020. The Design Society.
https://doi.org/10.35199/epde.2020.11

Prodi, F.R., Stocchetti, A., 1990. L architettura dell ospedale,
Spazi per la vita degli uomini. Alinea.

Purini, F., 2021. Landscapes and the Concepts of Landscape, in:
Lecture Notes in Civil Engineering. Springer Science and
Business Media Deutschland GmbH, pp. 111-132.
https://doi.org/10.1007/978-3-030-59743-6_3

Sancar, F.H., 1986. WAYFINDING IN ARCHITECTURE.
Landsc. J. 5, 71-73. https://doi.org/10.3368/1j.5.1.71

Schultz, N., 1987. On the Way to Figurative Architecture,
Berkeley Planning Journal.
https://doi.org/10.5811/westjem.2011.5.6700

Siegel, A.W., White, S.H., 1975. The Development of Spatial
Representations of Large-Scale Environments, in: Advances in
Child Development and Behavior. pp. 9-55.
https://doi.org/10.1016/S0065-2407(08)60007-5

Smardon, R.C., 1988. Perception and aesthetics of the urban
environment: Review of the role of vegetation. Landsc. Urban
Plan. 15, 85-106. https://doi.org/10.1016/0169-2046(88)90018-
7

Steg, L., Berg, V. Den, De Groot, A., 2013. manuale di
psicologia ambientale e dei comportamenti ecologici.

Symonds, P., 2017. Wayfinding Signage Considerations in
International Airports.

Theodoropoulos, A., Antoniou, A., 2022. VR Games in Cultural
Heritage: A Systematic Review of the Emerging Fields of Virtual
Reality and Culture Games. Appl. Sci. 12.

Venturi, R., 1967. Complexity and Contradiction in Architecture.
The Museum of Modern Art, New York.

Wilson, C.J., Soranzo, A., 2015. The Use of Virtual Reality in
Psychology: A Case Study in Visual Perception. Comput. Math.
Methods Med. 2015. https://doi.org/10.1155/2015/151702

Wolbers, T., Hegarty, M., Biichel, C., Loomis, J.M., 2008.
Spatial updating: How the brain keeps track of changing object
locations during observer motion. Nat. Neurosci. 11, 1223-1230.
https://doi.org/10.1038/nn.2189

Wurman, R.S., 1989. Information Anxiety. Doubleday, New
York.

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-1-W2-2023-245-2023 | © Author(s) 2023. CC BY 4.0 License. 251





