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Abstract – This paper aims to explain how the idea
of Realverso Lucanum was born, what technical basis
was used to develop it, and what motivations have been
moving the team of iInformatica in the last year to re-
alize this project. The potential offered by Realverso
includes the tourist enhancement of attractions in the
Lucanian territory, thanks to the signing of agreements
with ten municipalities in the Basilicata region and the
engagement with reproductions of real-world places,
allowing users to be aware of historical and cultural
facts. Moreover, Realverso is a metaverse with a voca-
tion to sustainability. This is because within it, the dy-
namics of environmental protection and education for
sustainable behavior are re-proposed, and they can be
traced back to many of the UN 2030 Agenda points.

I. INTRODUCTION AND MOTIVATION
The metaverse is certainly one of the most talked-about

and used technologies of our time: a digital world in which
users can create avatars and interact with each other, and
experience many of the dynamics of real life such as buy-
ing goods and private property [2, 15]. This technology
could bring about a revolution like the birth of the Inter-
net. Indeed, in many respects the Metaverse has the po-
tential to become the new Internet. We can imagine it as
a continual and linked network of 3D virtual worlds, des-
tined to provide access to most online and physical expe-
riences. A massive, interoperable network of 3D virtual
worlds with real-time rendering that can be experienced
synchronously and persistently by an effectively unlim-
ited number of users with a sense of individual presence
and continuity of data such as identity, history, rights, ob-
jects, communications and payments [4]. Its potential is
immense, but it is generally regarded as an alternative re-
ality to the real world and not a copy of it. In general,
people agree with a definition of virtual reality platform
where users can play games, connect with friends, attend
meetings, and even go to virtual concerts. The “Realverso
Lucanum” is a reinterpretation of the metaverse conception
that represents an innovative and interactive way of discov-
ering a territory in a digital format with the aim to promote
and therefore encourage a sustainable form of tourism. The
project aims to promote the culture and the tradition of a
territory by exploiting the technology of the metaverse and
therefore reconstructing points of interest, historical tradi-
tion, or characters, which belong to the present and to the

historical heritage of the place, in a digital 3D format.
In recent years, digital technologies and serious games

have widely affected the cultural heritage sector, offering
incredible opportunities to enhance the experiential value
of heritage assets and improve cultural activities. In this re-
spect, we know that many museums have already used 3D
scanning and modelling techniques to create virtual tours
of their attractions [1], which could thus also be enjoyed
through apps or websites. Not only that but in [14, 13]
we see how virtual reality can even allow users to interact
with museum attractions or reproductions of ancient arte-
facts through mobile devices. Usually, virtual visits rely
on technologies that make use of 3D techniques, VR (vir-
tual reality) or AR (augmented reality). These technolo-
gies are not the only one that can be used to perform a
virtual exploration of museums, other tools such as digi-
tal platforms that can be found in [11] can be considered
as a tool to explore the museums’ collections. In this case
a good usage of UX/UI permitted to recreate a museum
visit starting from the museum catalogue or exploring a
digital map of the city, from where is possible to discover
ancient artefact and their composition in terms of materi-
als used to build them. Other technologies, such as serious
games, are been widely used by cultural heritage industry
[9]. Serious games are a powerful mechanism to engage
the large public into an active state of learning where spec-
tators are motivated to create their own knowledge rather
than to receive information passively. For this reason are
widely used in many learning contexts: mathematics and
science [10, 16, 12], computational thinking and computer
programming [7], history [5], etc.

Realverso Lucanum, based on two patents 1 2, is the last
evolution of Lucanum project, a cross-media project that
aims to promote the territory of Basilicata through board
games, card games and cartoons for children. The project
aims to enhance the territory using innovative methodolo-
gies such as digital or gaming-related tools.

Realverso also aims to educate on sustainable behaviour
and actively support the goals of the UN 2030 agenda.
The UN’s 2030 Agenda is a global plan consisting of
17 Goals, called sustainable development goals (SDGs).

1Santarcangelo, V et al: Sistema metaverso etico semantico adatta-
tivo, UIBM, patent pending n. 102022000002582.

2Santarcangelo, V et al: Un sistema sostenibile adatta-
tivo per l’interazione realtà-metaverso, UIBM, patent pending n.
102022000024507.
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Fig. 1. On the left a picture of Largo Duomo at Potenza compared with the same place 3D modelled in the Realverso on
the right.

It aims to achieve equality, eradicate poverty, and pro-
mote environmental sustainability. The Agenda addresses
a range of challenges, including education, equality, eco-
nomic growth, innovation, and climate action: goals in
common with those of Realverso. Realverso is in fact an
inclusive environment where anyone will be able to access
and interact with other users, fostering integration and ed-
ucating on diversity.

The remainder of the paper is structured as follows: in
Section ii. the concept of metaverse is analyzed and a com-
parison between different platforms and Realverso is car-
ried out; In Section iii., we discuss the most important fea-
ture of Realverso, the activities that can be perfomed by
digital visitors and how these can educate people to make
sustainable choices in line with the goals of the UN 2030
agenda; In Section iv. a description of the software and its
implementation is provided; Finally, the paper conclusions
and future works are included in Section v., where the key
points are summarised and future developments are pre-
sented.

II. METAVERSE VS REALVERSO: ANALYSIS AND
DIFFERENCES

In the last three years, metaverse platforms spread on
the internet, allowing their users to visit and to conduct a
parallel life in virtual and usually fictitious environments.
The word metaverse was used for the first time by Neal
Stephenson in his cyperpunk novel Snow Crash. In his
novel, Stephenson gave us an incredible foreshadowing of
what the future was going to be, describing a virtual three-
dimensional space where people could interact. Meta-
verses, in fact, allow users to create their own avatar, a
three-dimensional representation of oneself, and to move
in a virtual world where it is possible to interact with the el-
ements in the scenario and with other users through voice,
but where the actions performed by users do not have any
consequence in the real world. The best-known metaverse
platforms to date are Decentraland and Sandbox. These
are reproductions of worlds that are inspired by real world,
while remaining completely fictional, and in which it is

possible moreover to buy and own virtual property [6]. Re-
alverso is based on a different metaverse concept [8]: its
users can interact with the environment and each other by
voice, just as in any metaverse, but this interaction does
not take place in fictional scenarios, but in faithful three-
dimensional reproductions of real places as shown in fig.1.

In the second place, Realverso does not display some
of the typical features of the classic metaverse platforms
that exist today, such as cryptocurrencies and NFTs. The
choice to avoid the use of cryptocurrencies is linked to
the concept of sustainability, one of the core concepts on
which is based Realverso: the generation of cryptocur-
rencies requires a big amount of energy and has a non-
negligible impact on environment [3]. As a replacement
for cryptocurrencies, Realverso proposes the use of Ethical
Points: an ethical coin that is earned by performing ethi-
cal actions in Realverso, that cannot be used to purchase
goods or property, but can be spent to interact with “Digi-
tal Twins”, virtual objects that are connected with their real
counterpart with which they share the physical state (eg.
active/disabled, opened/closed, etc. . . ). Moreover, every
action performed within Realverso has the aim to educate,
raise awareness and give an effective contribution to the
UN 2030 agenda goals. Finally, unlike the classic meta-
verse, which usually has only a playful purpose, Realverso
was designed for educational purposes and to improve the
awareness of the territory and sustainability concept. In
fact, all the interactive elements in the Realverso such as
totems, narrating avatars, ethical actions, are linked with
the educational purpose.

III. THE REALVERSO
Realverso moves away from the classical concept of the

metaverse, firstly because it reproduces real places and en-
vironments, intending to promote the territory, and allow
users from all over the world to discover the beauties of
Basilicata. Thanks to the agreements signed with some
municipalities of the region: Barile, Brindisi Montagna,
Campomaggiore, Chiaromonte, Craco, Pisticci, Potenza,
Satriano di Lucania, Stigliano and Ginosa; Realverso aims
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to promote these small villages that would otherwise be
forgotten or little known, turning them into centres of
tourist attraction. The main objective is to arouse the cu-
riosity of users through 3D reproductions of these small
villages, encouraging them to visit them in real life.

To promote the knowledge of the territory, in each of the
Realverso scenarios, visitors can find “Narrating Avatars”,
characters with which it is possible to interact, representing
the culture of the village in which they are located through
their costumes and clothing as shown in fig. 3. Narrat-
ing avatars have been created with the aim of spreading
the culture of the area and providing information about the
villages they represent. Users can interact with narrating
avatars in different ways depending on their type. First
type of avatars can ask questions about the history, geogra-
phy, and traditions of that particular village or zone. Other
narrating avatars implement a different kind of interaction
with users, instead of proposing questions these avatars are
able to tell stories about the place they refer to. In this case,
users can ask to the avatar a question and this will be an-
swered using a pre-recorded audio. This is an example
of how gamification is being used to disseminate culture
and teachings, opening doors for future uses in different
fields, not only related to popular culture and traditions but
to other school disciplines. avatars can be fictional or real
characters that are representative of the location, e.g. his-
torical or publicly known personalities in the city of ref-
erence. In addition to narrating avatars, visitors can also
refer to the “Totems”, notice boards that are spread in the
scenario and that provide information about local history.

Realverso is also a platform for open innovation. The
virtual world is open to all stakeholders in the area, such as
organisations and companies, that want to have their space
in the Realverso, but also to local artists who can display
their works and organise their exhibitions in this virtual
space. Every company that demonstrates a concrete com-
mitment to sustainability and respect for the environment
is given a space in the Realverso, where they can tell their
story, their mission and promote their products or services.

The proprietary software platform on which the Re-
alverse is based was developed with a scalar perspec-
tive. Companies or institutions can purchase software li-
cences to develop their own scenarios by creating other
meta-verses either separate or linked to the Realverse. It
is possible to virtually recreate shops, offices, schools.
Several companies in the area (Derado, Capurso Azienda
Casearia, G.Inglese) that have joined the initiative are al-
ready present within the Realverse with information points
or shops, which can be explored from the inside, that tell
the story of local products and can be used as connection
points to e-commerce. The collaboration between several
actors, whether public or private, and the connection with
other metaverses are aspects that will allow the growth of
this virtual world and the longevity of the product itself in

the future.
According to the concept of gamification users are re-

warded with “Ethical Points” when they perform actions
in the virtual world. Ethical points can be earned by cor-
rectly answering questions posed by narrating avatars and
by reading information on totems spread in the scenario.
As explained above, Ethical Points are not a cryptocur-
rency, nor are there any goods or properties that can be
purchased in Realverso. Instead, Ethical Points can be
used to interact with Digital Twins, that in the case of Re-
alverso are digital representations of historical buildings or
monuments. In Realverso digital explorers can find digital
twins of some of the most famous attractions in the repro-
duced villages, such as the Fittipaldi-Antinori Castle in the
municipality of Brindisi Montagna or the Fontana Ottag-
onale of Potenza. Users interacting with digital twins are
able to decide whether to turn on or off lights or water in
the reproduction of the fountain or the castle, and any ac-
tion taken in the Realverso will have the same effect on
its real-world counterpart, through two-way communica-
tion between hardware and software. Currently, actions
performed on a digital twin in the Realverso have a cor-
responding reaction on a scale replica of the monument,
but the hardware is easily scalable to be applied in the real
counterpart: in the future, it will be possible to switch on
the lights of the real castle or fountain, rather than their
reproduction.

The municipalities themselves, as well as the users, are
able to access statistical data on visits and interactions with
the digital twin through linked QR code3.

Realverso has also been designed as a tool to edu-
cate people about sustainable and socially responsible be-
haviour, such as the correct sorting of waste and the plant-
ing of trees. Whenever an ethical action is performed, a
pop-up window will also appear giving more information
about the importance of the action being performed and the
properties of the recycled material (e.g. aluminium, which

3Fittipaldi-Antinori Castle digital twin: https://lucanum.it/
realverso/brindisimontagna/

Fig. 2. Narrating avatar with typical dress of “Pacchiana”
related to the territory of Pisticci.
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Fig. 3. Mr. De Salvo, narrating avatar of Chiaromonte
tells the stories about his life in Chiaromonte, custom and
traditions.

can be recycled infinitely). In fact, in Realverso scenarios,
avatars may come across litter on the ground or fountains
left running that use water unnecessarily, and it will be up
to them to interact with these elements of the scenario and
recycle the litter properly or turn off the fountains to save
water. Even these actions are rewarded with Ethical Points
that can be used to interact with digital twins or even cus-
tomize the avatar. These types of actions and activities that
can be carried out in the Realverso effectively connect and
contribute to the goals of the UN 2030 Agenda, in particu-
lar to the points: 4) Quality education; 8) Decent work and
economic growth; 9) Industry, innovation and infrastruc-
ture; 12) Responsible consumption and production.

IV. THE PLATFORM
Realverso has been developed using the Unity game

engine, a tool used at all scales of video games devel-
opment, from the large studio to the hobbyist bedroom.
There is indeed the possibility to export the final prod-
uct on the most spread platforms: Windows, iOS, An-
droid, WebGL. Thanks to WebGL is possible to get a web
based build compatible with the most modern browsers
such as Chrome and Safari for desktop devices. With
a low additional effort, for better compatibility Unity is
able to produce builds for mobile devices (Android, iOS),
since WebGL is on experimental stage on mobile devices
at the moment. To join the Realverso users have to visit
the link https://accedi.realverso.cloud from
their browser: no app installation is required to access. Be-
fore proceeding, users will need to read the GDPR notice
and terms and conditions and tick the box stating that they
are over 16 years of age. Access to the Realverso requires
an access code, which is distributed free of charge during
Lucanum events or by the partners of the project. This
personal access code allows users, after creating the avatar
on first access, to save the appearance of the avatar and
the ethical points obtained in the various sessions. The
Realverso is based on a proprietary software divided into
three components: server, client and the content manage-

ment cloud platform. The server, is the main core of the
system, inside the software are stored all the scenarios, 3D
objects and scripts for managing functionality and logic.
The client that represents the access point to the Realverso,
is web based and can be installed on any kind of web
server, is the component that stands between the server and
end users. Several clients can share the same server, which
gives us the possibility of having separate worlds that can
be connected even in the future. Furthermore, it is possible
to customise the clients with colours, logos and graphics
according to their use and customer preference. Finally,
the last component is the database where the dynamic con-
tent and the web platform for management of it. In this
way any type of user, without special training, is able to
manage the contents of their scenarios.

V. CONCLUSION AND FUTURE WORKS
In conclusion, Realverso is a tool that combines several

objectives, starting with that of territorial enhancement,
which characterises the entire Lucanum project, through
the reproduction of villages that would otherwise have lit-
tle visibility in the eyes of visitors. In the same way,
companies are enhanced through their presence in the Re-
alverso, with totems that tell their story and their commit-
ment to building a more sustainable future. Also individu-
als, such as the artists whose exhibitions can be visited in
the Realverso, find their showcase in Realverso.

One of the other functions of the Realverso is didac-
tic: through the Realverso it is possible to learn interest-
ing facts about the territory, culture, history and geogra-
phy of Basilicata, but also to receive a proper education in
civic and sustainable behaviour, through the discourse on
the correct recycling and disposal of waste, the promotion
of sustainable behaviour such as planting trees and rais-
ing awareness on the issue of pollution, using the project’s
partner companies as virtuous examples.

The didactic function of Realverso may be expanded to
different subjects, making it a very powerful tool to use
in school for teachers and students. Future steps of the
project are oriented to the continuous development of new
actions that can be carried out in the virtual environment.
For instance, sports will be soon introduced, always with a
view to sustainability and inclusiveness: it will be possible
for avatars to play “walking football”, an inclusive sport
by definition. In addition, there will be the possibility to
take walks along the mountain paths of Basilicata and to
be provided with information about the geographical area
and autochthonous species of mushrooms, with a link to
a pedometer app that collects information on the distance
covered and the calories burned.

REFERENCES
[1] Alberghina, M.F., Alberghina, F., Allegra, D.,

Di Paola, F., Maniscalco, L., Milazzo, G., Milotta, F.,

9



Pellegrino, L., Schiavone, S., Stanco, F.: Integrated
three-dimensional models for noninvasive monitor-
ing and valorization of the morgantina silver treasure
(sicily). Journal of Electronic Imaging 26, 011015
(12 2016). https://doi.org/10.1117/1.JEI.26.1.011015

[2] Ananya Babu, M.U., Mohan, P.: Impact of
the metaverse on the digital future: Peo-
ple’s perspective. In: 2022 7th International
Conference on Communication and Electron-
ics Systems (ICCES). pp. 1576–1581 (2022).
https://doi.org/10.1109/ICCES54183.2022.9835951

[3] Badea, L., Mungiu-Pupazan, M.C.: The economic
and environmental impact of bitcoin. IEEE Access 9,
48091–48104 (2021)

[4] Ball, M.: The Metaverse: And How It Will Revolu-
tionize Everything. WW Norton & Co (2022)

[5] Cozza, M., Isabella, S., Di Cuia, P., Cozza, A.,
Peluso, R., Cosentino, V., Barbieri, L., Muzzupappa,
M., Bruno, F.: Dive in the past: A serious game
to promote the underwater cultural heritage of the
mediterranean sea. Heritage 4(4), 4001–4016 (2021).
https://doi.org/10.3390/heritage4040220

[6] Guidi, B., Michienzi, A.: Social games and
blockchain: exploring the metaverse of de-
centraland. In: 2022 IEEE 42nd International
Conference on Distributed Computing Systems
Workshops (ICDCSW). pp. 199–204 (2022).
https://doi.org/10.1109/ICDCSW56584.2022.00045

[7] Kazimoglu, C., Kiernan, M., Bacon, L., Mack-
innon, L.: A serious game for developing
computational thinking and learning introduc-
tory computer programming. Procedia - Social
and Behavioral Sciences 47, 1991–1999 (2012).
https://doi.org/10.1016/j.sbspro.2012.06.938

[8] Massa, E., Crisafulli, S.G., Romano, A.,
D’Alcantara, A., Lamacchia, A., Ruoto, A.,
Santarcangelo, V., Giacalone, M.: An analysis of
compliance about opportunity and risks about nft
and metaverse. ASA 2022 conference (2022)

[9] Mortara, M., Catalano, C.E., Bellotti, F., Fiucci,
G., Houry-Panchetti, M., Petridis, P.: Learn-
ing cultural heritage by serious games. Journal
of Cultural Heritage 15(3), 318–325 (2014).
https://doi.org/https://doi.org/10.1016/j.culher.2013.04.004

[10] Schäfer, A., Holz, J., Leonhardt, T., Schroeder,
U., Brauner, P., Ziefle, M.: From boring to

scoring – a collaborative serious game for
learning and practicing mathematical logic for
computer science education. Computer Sci-
ence Education 23(2), 87–111 (Jun 2013).
https://doi.org/10.1080/08993408.2013.778040

[11] Sinitò, D., Fugazzotto, M., Stroscio, A., Coc-
cato, A., Allegra, D., Barone, G., Mazzoleni, P.,
Stanco, F.: I-PETER (interactive platform to ex-
perience tours and education on the rocks): A
virtual system for the understanding and dissem-
ination of mineralogical-petrographic science. Pat-
tern Recognition Letters 131, 85–90 (Mar 2020).
https://doi.org/10.1016/j.patrec.2019.12.002

[12] Sinitò, D., Verderame, A., Lombardo, C., Tref-
filetti, A., Fugazzotto, M., Allegra, D., Santar-
cangelo, V., Stanco, F., Barone, G.: A simulator
for minero-petrographic and chemical research in-
struments. In: Pattern Recognition, Computer Vi-
sion, and Image Processing. ICPR 2022 International
Workshops and Challenges, pp. 36–49. Springer Na-
ture Switzerland (2023). https://doi.org/10.1007/978-
3-031-37731-0_4"

[13] Stanco, F., Tanasi, D., Gallo, G., Buffa, M.,
Basile, B.: Augmented perception of the
past - the case of hellenistic syracuse. Jour-
nal of Multimedia 7(2), 211–216 (2012).
https://doi.org/10.4304/jmm.7.2.211-216

[14] Stanco, F., Tanasi, D., Buffa, M., Basile, B.: Aug-
mented perception of the past: The case of the tela-
mon from the greek theater of syracuse. In: Grana,
C., Cucchiara, R. (eds.) Multimedia for Cultural
Heritage. pp. 126–135. Springer Berlin Heidelberg,
Berlin, Heidelberg (2012)

[15] Vito, S., Massa, E., Crisafulli, S.G., Ruoto, A.,
Lamacchia, A., D’Alcantara, A., Verderame, A., Gi-
acalone, M.: Inside the metaverse: analysis of the
state of the art and development of a new usage ap-
proach based on quality and ethics. SIS 2022 confer-
ence (2022)

[16] Wouters, P., van Oostendorp, H., ter Vrugte, J.,
vanderCruysse, S., de Jong, T., Elen, J.: The
effect of surprising events in a serious game on
learning mathematics. British Journal of Educa-
tional Technology 48(3), 860–877 (May 2016).
https://doi.org/10.1111/bjet.12458

10


