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The Basilicata region, characterized by its mountainous landscape, is home to 
a network of small historic towns, eight of which belong to the “Montagna 
Materana” Inner Area—an area currently facing severe depopulation. Rethinking 
these territories through innovative digital tools requires not only physical 
documentation but also the restoration of connections between memory, identity, 
and transformation. This research focuses on the documentation and cultural 
enhancement of the historic village of Aliano through immersive and interactive 
technologies. Architectural surveys, archival data, and 3D modeling have been 
integrated to create a virtual environment for virtual tourism, in which models 
developed in Unreal Engine 5.6 reconstruct real spaces and atmospheres. This 
allows users to interact with both tangible and intangible heritage, enhancing 
cognitive processes through storytelling and learning-by-doing approaches The 
multidisciplinary workflow supports the promotion of the village and provides a 
replicable model for other inland areas seeking sustainable cultural revitalization.

Detail of Fig. 02.

Traces of human passage 
in the landscape of 
the Calanchi Park of 
Aliano, where nature 
and culture intertwine in 
a fragile and evocative 
geography. Photography: 
A. Y. Jafari (2024).
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Masterplan of Borgo 
Sole and Borgo Levi and 
the historic architectural 
structures. Graphic 
elaboration: A. Y. Jafari 
(2024).
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INTRODUCTION. IMMERSIVE EXPERIENCES BETWEEN THE MYTHS OF RURAL CIVILIZATION 
AND THE NATURE OF PLACE
The purpose of these reflections is twofold: to identify both theoretical aspects and practical 
conditions. This work stems from the intention to explore scenarios and opportunities that 
would enable this city—its landscape and its privileged setting—to develop intellectual and 
cultural activities, offering new perspectives on approaches to knowledge.
The attempt is to counteract abandonment and to propose targeted solutions addressing long-
standing structural issues, such as the intrinsic fragility of this territory. On the theoretical 
side, the research aims to reinforce concepts of new digital approaches to the understanding 
of architecture and landscape, grounded in a rigorous investigation of local physical 
conditions. At the same time, it seeks to design tools and methods—through innovative 
technologies conceived as instruments—for engaging with reality through creative processes 
applied to both natural and cultural heritage.
The project’s realism lies in its effort to integrate immersive and interactive forms that lead 
the visitor, along unconventional paths, toward the discovery of distant and fascinating 
cultural heritages—“a reconnaissance that aids in understanding what, in the landscape, is the 
work of humankind.” (Rosario Assunto, 1973, 43).
The immersive experiments emerging from our research evoke new spaces for the existence 
of history. They become images of places where, across overlapping times, buildings, trees, 
arches, walls, alleys, and diverse architectural forms—churches, palaces, and squares—are 
juxtaposed and reshaped to unify contemporary images. These are reassembled through 
human experiences, recounting the exile of Carlo Levi and the lives of the peasants of 
these lands, offering them a future and a memory of the present capable of redeeming the 
precariousness of our existence on earth.

CULTURE, TECHNOLOGY, AND PARTICIPATION: MODELS OF HERITAGE PROTECTION AND 
ENJOYMENT IN INNER AREAS 
Basilicata, a region characterized by a widespread network of small towns—many facing depopulation, 
with 27 out of 131 municipalities having fewer than one thousand inhabitants—is addressing these 
challenges through collaboration between institutions and local communities (Jafari & Calia, 2025). 

Policies such as the National Strategy for Inner Areas (SNAI) have created new opportunities for 
regeneration and sustainable development, exemplified by Montagna Materana, which has become a 
laboratory for territorial experimentation.
Enhancing cultural and architectural resources requires dynamic strategies and adaptable 
methodologies, combining digital surveying, 3D modeling, and interoperable databases (Parrinello & 
Picchio, 2023). Within this context, cultural video games—or serious games—emerge as digital tools 
applied to heritage for educational, dissemination, and engagement purposes, alongside entertainment 
(Bellotti et al., 2011). The increasing interest in the intersection of video games and culture 
underscores their potential as instruments for active learning and participatory experiences.
Specifically, serious games developed for historic centers enable digital exploration, the study of 
building traditions, and simulation of cultural itineraries (Mortara et al., 2014; Borgogni & Ippolito, 
2011). These applications demonstrate how virtual platforms can support knowledge transfer and 

La regione Basilicata, con il suo territorio montuoso, ospita piccoli centri storici, 
otto dei quali rientrano nell’Area Interna ‘Montagna Materana’, oggi colpita da 
forte spopolamento. Ripensare questi territori tramite strumenti digitali innovativi, 
richiede non solo la documentazione fisica, ma anche il ripristino di connessioni tra 
memoria, identità e trasformazione. La ricerca si concentra sulla documentazione e 
valorizzazione culturale del borgo storico di Aliano mediante tecnologie immersive 
e interattive. Rilievi architettonici, dati d’archivio e modellazione 3D hanno creato 
un ambiente virtuale esplorabile per il turismo virtuale, in cui i modelli in Unreal 
Engine 5.6 ricreano spazi e atmosfere reali, permettendo all’utente di interagire 
con il patrimonio materiale e immateriale e potenziando i processi cognitivi 
tramite storytelling e learning-by-doing. Il workflow multidisciplinare favorisce la 
promozione del borgo e offre un modello replicabile per altre aree interne.
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Traces of human passage in the landscape of the Calanchi Park 
of Aliano, where nature and culture intertwine in a fragile and 
evocative geography. Photography: A. Y. Jafari (2024).
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territorial storytelling beyond simple entertainment. Their effectiveness relies on the principles of 
storytelling and learning-by-doing (Fernandez-Vara, 2011), where users engage in tasks that replicate 
historical and cultural practices. Storytelling is conveyed as a coherent sequence of spatial experiences 
guided by architectural, auditory, and textual cues, while learning-by-doing involves interactive 
tasks such as object recognition, navigation challenges, and contextual actions. Incorporating 
three-dimensional assets and maintaining historical and scientific accuracy further strengthens the 
credibility and educational value of these experiences. As historian Maxime Durand from the Ubisoft 
team notes, video games can serve as effective complementary educational tools when approached 
with rigor and precision (Coclite, 2018).
In summary, serious game initiatives illustrate how digital technologies can become innovative 
means for promoting cultural assets—integrating technological advances, local identity, and virtual 
exploration—while fostering curiosity, engagement, and interest in real-world discovery beyond 
immediately measurable economic outcomes.

THE TERRITORIAL AND CULTURAL CONTEXT OF THE HISTORIC CENTER OF ALIANO 
The inner area of Montagna Materana is defined by the National Strategy for Inner Areas (SNAI) as 
an archipelago of eight “villages of the landscape”: Accettura, Aliano, Cirigliano, Craco, Gorgoglione, 
Oliveto Lucano, San Mauro Forte, and Stigliano. Among these, Aliano—situated in the eastern part 
of the province of Matera, between the Val d’Agri and the Sauro Valley—rests on a clay hill deeply 
carved by calanchi (badlands) and erosion processes that shape its landscape, urban structure, and 
architectural forms. Its historic center, also known as Borgo Sole or Borgo Levi, is famed as the setting 
of Carlo Levi’s book Cristo si è fermato a Eboli (1945), written during his confinement here under the 
Fascist regime, alongside other political dissidents.
Owing to recurring landslides, depopulation, and progressive abandonment resulting from insufficient 
maintenance of dwellings, only part of the village survives today—a portion that has demonstrated 
resilience to natural instability and a notable capacity to endure broader adverse conditions. 
Nonetheless, each remaining building preserves a living trace of the community’s collective memory. 
Among these, Carlo Levi’s House, now a museum, serves as the symbolic heart of the village, 
representing the strong bond between local identity and historical memory. In addition, other historic 
structures contribute to an urban fabric of considerable cultural and testimonial value [Fig. 01.].
Levi describes these badland as harsh and silent landscapes, marked by an archaic and melancholic 
beauty (Levi, 1945):

“[...] and all around, white clay without trees or grass, hollowed out by water into pits, cones, and 
slopes of sinister aspect; like a lunar landscape… and on every side there were only precipices of 
white clay, on which the houses seemed to hover in the air[...]”.

These geological formations—shaped by landslides and steep slopes—are not merely natural outcomes 
but true cultural palimpsests, emblematic of the rural civilization in which memory, fragility, and 
imperfect beauty are deeply intertwined [Fig. 02.].

GEOLOGICAL FORMS AND NATURAL FEATURES AS CULTURAL PALIMPSESTS
The calanchi clay formations and the village layout of Aliano form an integrated system, where 
geological processes and human constructions interact, creating a landscape in which nature and 
architecture merge. This interaction produces a territory that narrates its story through continuous 
transformations, erosion, and human adaptation, conferring cultural, physical, and symbolic value 
to each trace. Considering Aliano as a cultural palimpsest provides a theoretical foundation for 
employing digital technologies to represent and enhance heritage.

The badlands, often perceived as monotonous or inhospitable, are a defining feature of Basilicata’s 
landscape, covering approximately 30% of the regional territory (~3,000 km²), particularly in the 
hilly areas descending toward the Ionian Sea (Del Prete et al., 1993). These erosive forms of Pliocene 
clays develop under the influence of hydrometeorological processes on steep south-facing slopes, 
creating a dynamic and constantly evolving landscape. Geological studies indicate that their formation 
is influenced by lithological, structural, and microclimatic factors, while human activities—especially 
deforestation—have accelerated the process (Azzi, 1912; Castiglioni, 1935; Dramis et al., 1982). 
In Aliano, this landscape exhibits diverse morphologies, including steep slope fronts (36°–43°), 
mammellonated areas, and the characteristic biancane—small rounded hills with a white summer 
patina caused by saline efflorescence.

INTEGRATION OF CULTURAL HERITAGE IN VIRTUAL RECONSTRUCTIONS
The 3D models employed in the reconstructions for cultural video games are considered figurative, as 
they represent reality in a recognizable and plausible manner, ensuring geometric and material fidelity 
through photographic textures or procedural images (Borgogni & Ippolito, 2011). Depending on project 
objectives, these models may be invented, inspired by historical sources, or derived from real surveys, 
while maintaining formal coherence and perceptual realism (Kontogianni & Georgopoulos, 2015).
The creation of a digital game involves two main phases. The first phase, focused on acquisition and 
modeling, concerns the research domain (Gabellone et al., 2017). Photogrammetric surveys using 
drones were conducted and integrated with historical and architectural documentation to guarantee 
scientific accuracy. The collected data were then analyzed and interpreted with the support of 
scientific consultants to formulate plausible reconstruction hypotheses; the modeler progressively 
developed architectural and decorative elements up to the final model [Fig. 03.]. A doctoral research 
project01 documented the data related to this modeling.
This methodological workflow is directly grounded in the national PRIN project on the survey and 

M. Calia | A. Conte | A.Y. Jafari | E. Giaccari
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a) Point cloud of the 
Borgo Levi area in Aliano, 
obtained from a drone-
based photogrammetric 
survey; (b) Digital 3D 
reconstruction of the 
same area, generated 
in Agisoft Metashape. 
Source: A. Y. Jafari 
(2025).
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digital documentation of Italian inland areas, which provides the scientific framework for multimodal 
acquisition protocols, integration of archival sources, and definition of reconstruction hypotheses. 
The procedures adopted in the Aliano case adhere to the same standards for multimodal surveying, 
data validation, and semantic modeling developed within the PRIN research, ensuring continuity with 
national initiatives for the digital enhancement of minor historical centers.
The second phase, centered on representation and simulation, relates to the communicative aspect: 
the model is imported into a game engine to construct the virtual scenario and define its graphical 
rendering. In our project, the cultural game was  developed using Unreal Engine 5.6, with cultural 
assets—objects, furnishings, and environmental details—designed to support the narrative and guide 
the user through interactive paths. Historical figures, such as Carlo Levi, were also modeled to expand 
the narrative dimension and the educational experience of the cultural game. This approach builds 
upon previous national experiences in 3D documentation and digital reconstruction of inland areas, 
which demonstrate how integrated surveying and semantic modeling can support virtual heritage 
applications and interactive environments02.
The transition from 3D acquisition to game simulation required several intermediate operations: mesh 
decimation for real-time performance, UV unwrapping and texture baking, collision map generation, 
and material optimization within Unreal Engine 5.6. All models were exported in FBX format, with LOD 
(Level of Detail) hierarchies specifically created to ensure smooth navigation on mid-range hardware. 
Additional metadata—construction periods, functions, and intangible elements—were integrated in 
Blueprint scripts to activate interactive contents.
The architecture of the narrative space must remain consistent with real historical contexts, unlike 
entertainment games. In our case, the Borgo Levi of Aliano was used as the real-world reference: in 
third-person mode, the user explores it, observes its historic buildings [Fig. 04.], interacts with Carlo 
Levi [Fig. 05.], listens to traditional music and discovers the identity elements of the territory [Fig. 06.].

Scene from the Unreal 
Engine environment 
reproducing the Borgo 
Levi of Aliano. The player, 
moving in third-person 
mode, visits the Casa di 
Levi and the Museum 
of Paul Russotto, 
discovering cultural 
symbols that activate 
local Aliano music and 
represent the intangible 
heritage of the Borgo. 
Source: A. Y. Jafari 
(2025).

04.

The user interacts 
with the virtual 
representation of Carlo 
Levi, symbolically reliving 
his connection with 
Aliano. Source: A. Y. 
Jafari (2025).

05.

The character walks 
through the Calanchi 
landscape, discovering 
interactive panels that 
narrate La Festa la Luna 
e i Calanchi. From the 
path, the Borgo Levi of 
Aliano is seen on the 
horizon. Source: A. Y. 
Jafari (2025).
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NOTESThe game also includes a scoring system: each time the users identify an element of cultural heritage, 
they gain points, thus reinforcing learning through exploration and interaction.
This interactive experience combines knowledge, emotion, and participation, reinforcing the 
educational and communicative value of the cultural video game as a tool for heritage enhancement.

CONCLUSIONS AND RESEARCH PERSPECTIVES 
The research has highlighted the potential of immersive technologies as effective tools for the 
enhancement and preservation of the cultural heritage of the historic village of Aliano, offering 
innovative solutions for education, tourism, and cultural protection. The integration of 3D surveys, 
archival data, and digital modeling has made it possible to develop an interactive virtual environment 
that combines scientific rigor with educational value, serving as a didactic tool capable of making 
historical and architectural data more accessible and comprehensible. Within a cultural video game, 
this potential is amplified through the dynamics of storytelling and learning-by-doing, which foster 
experiential learning and emotional immersion. 
Although the research is still ongoing, the results obtained allow for several methodological 
and operational reflections. Integrated surveying procedures, the creation of digital archives, and 
semantic modeling have transformed the historic village of Aliano into a true three-dimensional 
database, capable of being queried and updated over time. Each model—enriched with historical, 
technological, and landscape contents—does not merely reproduce the physical object, but rather 
constitutes a dynamic repository of knowledge, capable of returning multiple configurations: from 
historical reconstructions to typological–constructive information, up to the tangible and intangible 
aspects that define the village’s cultural identity. 
The cultural video game thus emerges as a bridge between academic research and public 
dissemination, transforming historical knowledge into a visual and narrative experience, and fostering 
a deeper dialogue between technological innovation, territorial identity, and collective memory, 
particularly among younger generations and digital natives. 
Although the methodology requires multidisciplinary expertise and a high degree of technical 
complexity, it proves to be replicable in other contexts, opening new perspectives for the digitalization 
and enhancement of historic villages. Future developments may include applications in AR/VR and 
more advanced serious games, further expanding the educational and communicative potential of 
these immersive and interactive experiences for cultural heritage enhancement — offering, to varying 
degrees, a coherent response to fragility and abandonment.
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