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ABSTRACT: The Divine Comedy is a narrative work of great imaginative
power in which Dante Alighieri conveys otherworldly scenarios that come to life in
an extremely vivid way; its description has offered artists in every historical period
an inexhaustible source of inspiration, prompting them to capture the visual and
symbolic essence of Dante's work. The proposed research aims to recover the dia-
grammatic tradition, transporting it to the contemporary through the use of artificial
intelligence technologies and parametric drawing to reconstitute a virtual model of
Dante's inferno. Text-to-image (DallE3, Midjourney, KreaAl, Flux, Stable Diffu-
sion), text-to-3d (LumbasAl, Luma Al Genie) and image-to-3d (Rodin Al, 3DFY,
Meshy, Alpha3D) Als will be used synergistically to model Dante's territory. Al-
generated images trained with input models derived from Dante's iconography,
making use of text-to-image/image-to-image algorithms, will serve as a 3D matrix
to generate semi-three-dimensional structures that will generate backdrops and
soils, while Image-to-3d algorithms will provide three-dimensional elements that
will be recomposed into the circles through generative processes and traditional 3D
modeling and arranged through algorithmic-procedural methodologies.

1. INTRODUCTION

The Divine Comedy is a narrative work of great
imaginative power in which Dante Alighieri
conveys otherworldly scenarios that come to
life in an extremely vivid way; its description
has offered artists in every historical period an
inexhaustible source of inspiration, prompting
them to capture the visual and symbolic essence
of Dante's work. The visual representations that
have become an integral part of the collective

imagination are those pertaining to Renaissance
and neoclassical painters and engravers, which
can be divided into two types. The first is the
narrative type, in which we can distinguish
Federico Zuccari's two-colored engravings,
with a dramatic and scenic style, and Gustave
Doré's illustrations;

Figure 1: The Hell, in “Divina Commedia”
illustrated by Sandro Botticelli 1480.

the latter strongly influenced the image of the
Divine Comedy in modern audiences, thanks to
the expressive power of chiaroscuro contrasts
aimed at emphasizing the moral and spiritual
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Figure 2: Soft edge modelling of the overall
structure of hell and 3d generated assets in ZBrush.

tension of the work. The second representational
type is the diagrammatic form, focused on
illustrating the physical and symbolic structure
of Dante's landscapes, constituting the
iconographic reference in the collective
imagination for the setting of the work as a
whole. The epitome of this illustrative form is the
perspective section of Sandro Botticelli's
Inferno, a veritable topographical map of the
Inferno that offers a synoptic image of the
infernal architecture, somewhere between a
teaching guide and a work of art. Johannes Brit's
illustrations also diagrammatically depict the
locations of the Comedy through singular
geometric projections, close to zenithal (for hell
and paradise) or axonometric (for purgatory)
perspectives with a didactic and analytical
approach. In the modern and contemporary,
however, diagrammatic type representations
have disappeared in favor of narrative ones, more
inclined to a personal stylistic interpretation of
the artist, decreeing a progressive evolution of
the graphic language towards the dreamlike and
abstract as can be seen from the works of Franz
von Bayros, to those of Salvador Dali and, more
recently, of Mimmo Palladino. An alternative
representation of Dante's Inferno is also
proposed in meta-cultural spheres such as video
games (recall Dante's Inferno from 2010 by
Visceral Games) or comics (The Divine Comedy
- Omnibus by manga master Go Nagai) in which
labyrinthine scenarios and their division into
sectors, specifically characterized by creative
peculiarities, lend themselves to a visual
narrative typical of the division into levels of
video games or comic book chapters. Once again
such a highly intellectualized concept influences
worlds seemingly so distant from literature or
classicist art. The proposed research aims to
recover the diagrammatic tradition, transporting
it into the contemporary through the use of
artificial  intelligence  technologies  and
parametric drawing to reconstitute a virtual
model of Dante's inferno. Text-to-image
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(DallE3, Midjourney, KreaAl Flux, Stable
Diffusion), text-to-3d (LumbasAl, 3dAlStudio,
Sloyd, Luma Al Genie) and image-to-3d (Rodin
Al, 3DFY, Meshy, Alpha3D) Als will be used
synergistically to model Dante's territory.
Through 2.5D digital reconstruction
methodologies, Al-generated images trained
with input models derived from Dante's
iconography, making use of text-to-
image/image-to-image algorithms, will act as a
3d matrix to generate semi-three-dimensional
structures (exploiting the well-known techniques
of Bump and Displacement) that will generate
backdrops and soils, while text-to- 3d algorithms
will provide three-dimensional elements that will
be recomposed into the circles through
generative processes and traditional and
algorithmic-procedural 3d modeling. The
experimentation will highlight what are the
imaginative and representational potentials of
artificial intelligences in a process of building
complex 3d structures and their deficits in
dealing with a complex subject with a highly
inhomogeneous iconographic background, on
which it will be interesting to try to trace the
references used in the training phase. Once the
three-dimensional model is created, it will be
used to reproduce the particular diagrammatic
representations or explored in real-time
appreciating the scenic perspectives.

2. ICONOGRAPHIC SELECTION

In the iconographic tradition linked to the Divine
Comedy, a category often obscured by the
production of the great masters of the
Renaissance and Neoclassicism - who codified a
vision more consistent with perspective and
compositional models - is that of the earliest and
oldest representations, preserved in illuminated
codices made in the 14th century and coming
from various regions of Italy, from the Lombard
schools to those of Rome, Emilia and Florence,
to influences that could bring them back to
Giotto's orbit. Such sources form the basis for the
study of the semantic and symbolic construction
of Dante's imagery, where the absence of
rigorous perspective setting or accomplished
naturalistic realism becomes the sign of an
interpretive tension that cannot be reduced to
formal reproduction alone. The strongly
evocative and stylistically distant from
contemporary taste nature of these ancient image
repertoires is inscribed in the semiological
perspective outlined by the great theorists of sign
and interpretation-from Ferdinand de Saussure to
Charles Sanders Peirce, via Roland Barthes
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Figure 3: Iconographic collection, from “Divina
Commedia” edited by Fratelli Fabbri Ediori.

and Umberto Eco [1][2][3][4][5] - according to
which the meaning of the visual work lies not
simply in what it shows with greater or lesser
fidelity to reality, but in the complex network of
references, allusions, codes and subcodes
activated in the observer, feeding his or her
interpretive faculty through a process of
recursive  semiosis. In  these early
representations, “pre-structural” with respect to
the maturation of a coherent linear perspective
vision, the lack of “second articulation” - the
property of languages capable of discrete and
combinatorial decomposition on multiple levels
[6] - does not appear as a mere technical
deficiency, but as a peculiar poetic device that
gives the wvisual sign a different, more
connotative semantic weight, closer to that realm
of the icon identified by Peirce [2], in which
simile, visual suggestion and symbolic tension
are multiplied without being bound to a rigid
logical grid. In this sense, the comparison
between the evocativeness of the two-thirds-
fourteenth-century miniatures and the refined
elaboration of later illustrative cycles (e.g., the
engravings of Federico Zuccari or Gustave Doré)
reflects the dialectic between more or less
codified sign systems, well distinguished in
semiotics: on the one hand, a repertoire of images
free from strict spatial conventions, filled with
evocative value; on the other hand, more
narrative, rational visual forms consistent with
the fifteenth-fifteenth-century language of
perspective, capable of taking on an almost
“discursive” tone in an attempt to restore Dante's
architecture of hell. Privileging these ancient
iconographic sources over the more well-known
and popular ones - more comfortable for the
modern eye - thus represents not only a
philological option, a parallel between the
infancy of representational techniques and the
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development of generative artificial
intelligences, but also a choice endowed with a
precise semiotic will.

The adoption of medieval-inspired miniatures,
with less sharply encoded symbolic references
and less sign articulation, allows the interpretive
and generative aspects to be experimented with
greater formal freedom in the perspective of
graphic processing by artificial intelligence: the
Al is confronted with a less rigid and more
suggestive, almost dreamlike semantic field,
potentially more adherent to the cryptic nuances,
intertextual references and cultural
sedimentations present in the Comedy. The
tension between the indeterminacy of the sign
under study and the need to construct a coherent
model of the infernal landscape finds a point of
contact in Sandro Botticelli's “Voragine
Infernale” (ca. 1480), a perspective section of the
Inferno that, although with greater spatial
definition, does not renounce a strongly
evocative dimension, becoming the structural
basis of the digital reconstruction. If Botticelli, to
some extent, mediates between the more archaic
and the more modernly coherent imagery-thanks
to its funnel-shaped structure-the 14th-century
miniatures, less oriented to rigorous perspective
rendering and more devoted to a symbolic
narrative, can offer to the artificial intelligence
system a raw material of extraordinary
interpretative ambiguity, a visual palimpsest of
signs and subsigns from which it is possible to
bring out forms, patterns, architectures and
spatial dynamics that cannot be reduced to
simple Euclidean coordinates.

Experimenting with 2.5D digital reconstruction
processes and combining text-to-image, image-
to-image, text-to-3D, and image-to-3D
algorithms on these sources does not amount to
a mere aesthetic exercise, but becomes a true
heuristic paradigm in the semiotic sense, a set of
interpretive criteria that serve as a starting point
for the investigation and discovery of meanings,
within which semantic elements can be broken
down, connected, and reassembled with the
intent of producing new interpretive hypotheses.
As Eco suggests, each interpretation fits into a
pre-existing cultural encyclopedia, and signs
require an interpretive act that connects them to
a set of knowledge, allusions and inferences
[4]]5]. The choice of these ancient repertoires
thus represents a strategy to put back at the center
of the process of construction of digital imagery
that complex interaction between sign,
interpreter and object identified by Peirce [2],



since the image is not pure appearance, but a
structure of cross-references whose
understanding depends not on an unambiguous
code but on a nonlinearly and non-hierarchically
organized fabric of cultural, historical, and
symbolic references, a broad and layered context
in which Al, however sophisticated, struggles to
orient itself, generating new ambiguities, shifts
in meaning, and potential semantic imbalances.
In this perspective, the “evocative” quality of
these images and their distance from modern
canons of perspective do not constitute a
limitation, but a semiotic virtue to be cultivated
in order to probe the potential and limits of an
artificial cognitive process that, starting from
such a complex iconographic substrate, attempts
to reconstruct hellscapes in a three-dimensional
dimension, operating in a signifying fabric that
draws on the past but projects into the future,
enriching semiosis with new interpretive
nuances. To complement the previous
reflections, we can analyze three examples that
demonstrate the semiotic potential of the
Ferrarese miniatures, selected to be processed by
the interpretive/generative A.l. Created between
1474 and 1482, represents a further example of
how  medieval and  proto-Renaissance
iconographic works can serve as a privileged
ground for semiotic  exploration and
experimentation  with  generative artificial
intelligences.  These illustrations,  while
belonging to the second-half of the 1400s — a
stylistic phase marked by greater attention to
detail and more articulated narrative intentions —
retain the evocative and symbolic quality that
makes the miniatures of the 14th century so
fascinating in terms of their interpretive
openness. They offer a representational model
where the strictness of perspective is not yet
absolute, allowing for a fluid dialogue between
reality and symbol, between figure and meaning.
The first miniature, depicting Dante and Virgil in
the circle of the thieves (Inferno, Canto XXIV),
focuses on the representation of the sinners'
bodies, entangled and penetrated by snakes that
visually embody the concept of transformation
and loss of identity. The scene, characterized by
a quasi-theatrical spatial arrangement with the
sinners placed on a tilted plane and framed by a
rocky background, exemplifies how gesture and
symbol converge in a visual narrative with strong
emotional impact. The second miniature,
portraying Dante and Virgil with the falsifiers of
metals (Inferno, Canto XXIX), centers on the
physical and moral disintegration of the damned,
afflicted with horrific diseases that deform their
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bodies. The space of the bolgia, bordered by
towering rocky walls that seem to compress the
action, reflects the oppression and despair of a
humanity condemned to eternal suffering.
Finally, the third miniature, dedicated to Canto
XXXII of the Inferno (lines 103-105), portrays
Dante and Virgil in the frozen lake of Cocytus,
where the traitors are immersed in ice up to their
necks. Here, the immobility of the sinners'
bodies, trapped in an eternal state of rigidity,
contrasts with the majesty of the rocky walls
surrounding the scene, creating an atmosphere of
solemnity and dread. The ice, a symbol of the
absence of human warmth and total alienation,
becomes the visual centerpiece of the
composition, an element that, despite its
simplicity, encapsulates profound symbolic
meaning. From a semiotic perspective, the scene
suggests a tension between physical immobility
and inner anguish—a dialectic that artificial
intelligence can leverage to create three-
dimensional environments characterized by an
oppressive sense of stillness, where ice becomes
not merely a visual element but The first
miniature, illustrating Dante and Virgil in the
bolgia of the thieves, presents a jagged and
oppressive rocky terrain that dominates the
composition. The chaotic arrangement of the
stones mirrors the disordered moral state of the
sinners, whose identities are constantly in flux as
they merge with serpents. The angularity of the
rocks and their overwhelming presence create a
claustrophobic atmosphere, emphasizing the
inescapable nature of the punishment. This
topographical chaos, devoid of any guiding
linear perspective, invites an interpretive
openness that generative Al could leverage to
craft dynamic and fragmented environments.

Figure 4:
painting late xiv century (Rimini, gambalunga
library).



Figure 5: ante and Virgil in the Bolgia of the
Thieves. Ferrarese Miniature, 1474-1482.

Figure 6: Dante and Virgil with the Falsifiers of
Metals. Ferrarese Miniature, 1474-1482.

-

Figure 7: Inferno IX, 104-105. Miniata Fiorentina,
X1V Secolo. (Parigi, Biblioteca Nazionale).
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3. 2D IMAGES AND 3D MODELS,
EVOLUTION OF RODIN.

The generation of two-dimensional images
through  neural networks has greatly
revolutionized the critical attitude and creative
approach to artistic productions, speeding up
the time but also impoverishing the factor of
inprinting- authorship and control over the
production stages and critical analysis of a
work. one of the most popular approaches is the
use of generative Adversarial Networks
(GANs). They consist of a generator and a
discriminator: the generator creates synthetic
images through what is called random noise; the
discriminator is tasked with assessing whether
an image comes from a given dataset (thus
defining it as a real image) or whether it was
generated by Al [7]. The neural network
training process is nothing more than a kind of
two-way game between the generator and the
discriminator, in which the generator tries to
fool the discriminator by gradually improving
the images it generates to make them look more
and more real (similar to those in the dataset).
Some of the best known GAN networks are:
DCGAN, StyleGAN, which deals mainly with
high-resolution scaling, and CycleGAN, which
transforms images from one domain to another
(e.g., from photos to paintings). Another
approach, however, is diffusion models, a
family of generative algorithms based on
stochastic processes designed to generate
synthetic data of all kinds (images, audio, etc.).
They are characterized by two main processes:
one of diffusion (training) in which a Gaussian
noise is progressively superimposed on a real
data (e.g., an image) until it is converted into
pure noise (image degradation is a controlled
process based on probabilistic transitions); and
one of denoising (generation) in which the
process is exactly the reverse; thus, it starts with
a noisy image and ends with a coherent and
detailed image. Unlike GANs, diffusion models
are more stable and more controlled (e.g., mode
collapse is avoided, i.e., when there is an
imbalance between generator and discriminator
and limited outputs are ignored by ignoring
diversity in the training database). Some of the
best known diffusion models regarding images
are the DDPM (Denoising Diffusion
Probabilistic Models) Stable Diffusion and
have application in what is called text to image
(DALL-E). Other approaches are
Autoregressive Models characterized by their
large resource use and computational slowness
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Figure 8: Flux Generion of styl model
input  from original images for
steps(processing by authors).

and Tansformers characterized by their ability
to model complex reactions between data,
which are widely used in the text to image
process (DALL-E or Imagen) and image
transformation (Image-GPT).

Regarding the generation and synthesis of new
views, then the generation of 3D models from
neural networks, research is constantly
evolving, with approaches falling mainly into
three categories: use of multiple images, use of
a single image, and use of 3D prompts or
semantic information. When images captured
from multiple viewpoints are available, it is
possible to generate a three-dimensional
representation of the object that allows new
perspectives to be created. This process can be
accomplished by exploiting techniques based
on multi-view geometries or depth maps. With
the advent of artificial intelligence, deep neural
networks (DNNs) are taking a central role in the
analysis of spatial dimensions. Some studies
have focused on creating synthetic images from
depth maps with gaps or characterized by noise,
while others have explored the generation of
alternative perspectives from two or more
images with reduced baselines. An additional
area of research involves volumetric rendering
to create implicit voxel clouds, which do not
explicitly represent the object surface but are
used to generate new views. Methods for
synthesizing views from a single image are
distinguished by the different approaches taken.
One is to use large image datasets,
supplemented with 3D and semantic
information (e.g., depth maps and ground truth
data), to train algorithms capable of three-
dimensional representation of the object present
in the source image. However, such methods
require long processing times and the use of
advanced 3D acquisition technologies, such as
depth cameras or LiDAR sensors. Other studies
propose an end-to-end approach, in which
DNNs directly perform view synthesis, or rely
on embeddings learned during the training
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Geometry Generation

Figure 9: Rodin Al platform_Creation of 3d model
for Al self-modeling via image input bridge
synthesis.( processing by authors)

phase to recognize patterns or classify objects in
the image.

Despite advances, these techniques have some
limitations. Some methods, for example, focus
on specific classes of objects or handle only
small changes in viewpoint, resulting in errors
when shifts become larger. Others focus on
particular movements, such as forward
movement, as in the case of the KITTI dataset
[8]. A related area is that of “zero-shot”
processes, which refer to a model's ability to
deal with tasks for which it has not been
explicitly trained. In this context, a model can
generate a completely new image based on
examples assimilated during training. Methods
such as SynSin, PixelNerf, Make-it-3D,
DreamCraft3D, Zero-1-to-3, Magic3D, LRM
and Triposr [9] share the goal of generating and
manipulating three-dimensional content from
2d data (images) or other partial representations
of 3D. These approaches leverage various
advanced artificial intelligence technologies:
some exploit depth maps or multiple views;
others use Nerf (Neural Radiance Field) for
rendering. In 2022, Rodin was developed, a
diffusion model initially designed for automatic
generation of three-dimensional digital avatars
that has now evolved into its Gen-1RLHFV0.9
(Public Beta) version becoming an excellent
tool for generating any 3d object from a single



image. Despite recent advances in generative
diffusion models and implicit neural radiance
fields (NeRF), there is still a great challenge in
creating fine details such as precise textures or
realistic hiper details. In the methods widely
adopted today, 3D generative models usually
use a two-step process:

- Proxy representation: A simplified 3D
representation (such as triplanes or
volumes) is created from unstructured data
(mesh or point clouds). These data are
usable by diffusion models. A decoder,
shared among all avatars, generates 360°
images from this representation.

- Generation by diffusion models: These
models work on the proxy representation to
generate diverse avatars. However, the finer
details remain problematic.

For example, the old version of Rodin uses a 2D
refiner to improve visual quality, but this
compromises 3D coherence, which is critical
for many applications. However, the new
version uses a “roll-out” diffusion network to
automatically  generate  digital  avatars
represented as neural radiance fields (NeRFs),
which describe the color and volumetric density
of each 3D point, but to address the memory and
computational cost issues associated with
generating  high-quality  models, Rodin
introduces an innovative approach based on
three key elements: 3D-aware convolutions that
exploit the “tri-plane” representation where the
3D volume is represented by 3 orthogonal
planes; latent conditioning integrated with
CLIP in which a latent vector is used to ensure
global consistency in the 3D volume; and
hierarchical synthesis that generates a low-
resolution tri-plane that is gradually enhanced
by an upscaling process. Rodin was trained on
a multi-view dataset of 100,000 avatars created
by 3D artists, with diverse styles of identity,
clothing and hairstyles. This allows the model
to generate an unlimited number of unique and
detailed avatars not found in the original
dataset. This method overcomes many
limitations of previous techniques. Rodin still
employs the same method to generate complex
objects from images.

4. DESIGN PHILOSOPHY

The project, still under development, aims to
describe an innovative = methodological
approach for the creation of digital three-
dimensional models inspired by the imagery of
Dante's Inferno, based on the use of advanced
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artificial intelligence technologies and on a
careful analysis of Renaissance graphic
references, in particular the section of the
Inferno by Sandro Botticelli. The integration of
Al and parametric modelling  offers
extraordinary potential for reinterpreting such a
complex iconographic heritage, transforming it
into three-dimensional representations
consistent with historical aesthetics and at the
same time adapted to contemporary
technological needs. The project explores the
possibilities offered by generative models,
highlighting how these techniques can
contribute  to the enhancement and
communication of cultural heritage, with
applications  ranging  from  immersive
environments to serious games in VR
mode[10]. The introduction of artificial
intelligence in architectural design, both two-
and three-dimensional, represents a significant
advancement over traditional algorithmic
approaches. Currently available generative
processes allow for unprecedented automation,
transforming traditional manual control into a
highly autonomous system. These algorithms,
structured as an ‘autopoietic process’, require
increasingly limited inputs, relying on
functional, user-friendly and contextual criteria
to generate innovative and often unexpected
solutions. This shifts the design focus from
simple formal verification to the search for
optimal configurations, capable of dynamically
adapting to aesthetic and functional objectives.
However, the use of deep neural networks also
brings with it aspects of unpredictability,
producing non-deterministic results that, while
going beyond mere mechanical reworking, can
generate variations and anomalies. While this
aspect broadens creative possibilities, it also
poses challenges in terms of controlling the
design process, which is often delegated to the
algorithm itself. Within this scenario, we have
observed the growing role of the prompt
engineer, a figure responsible for defining
parameters and rules for generation, but
delegating executive decisions to the algorithm.
This process, if not properly managed, risks
causing a loss of the cultural and existential
value of design, a discipline that artificial
intelligence can nevertheless compensate for
through its ability to learn from input data and
generate meaningful representations. The
research presented here focused on the
development of a customised workflow that
combines advanced tools to create a digital
process capable of integrating tradition and



innovation, while accommodating better
process control. Through experimentation and
analysis of results, the aim is to demonstrate
how Al can become an empowering tool for

iconographic representation in 3D
representational modes and process
development that actively includes 2D,
becoming an interesting alternative for

analysing Intangible Heritage.
4.1 A.l. WORKFLOW

The workflow is summarised through essential
steps that include the systematic collection of
data, their labelling, the creation of a reference
model and the guidance of the creative process
through a synthesis reference image, which in
turn becomes the main input for the 3D self-
modelling. The work process consisted of
several steps. Firstly, in order to define a solid
starting data base, an in-depth analytical study
was conducted on a series of historical
illustrations of Dante's Inferno, including
paintings, engravings and drawings produced
over a period of three centuries.

Figure 10: Training process in Flux Ai platform
relates the semantic elemnt of the bridges.

This iconographic corpus was supplemented
with photographic images of landscapes and
natural or architectural structures, such as
canyons, hermitages and rock formations, that

123

recall the material suggestions of the Inferno
described by Dante. The selection of images
was guided by specific criteria, including their
ability to represent the distinctive elements of
the complex narrated body, such as landscapes,
portals, bridges, architectures and decorations.
An attempt was made to preserve the classical
style of representation, while avoiding
sacrificing the aesthetic coherence of the
historical sources. The selected images were
necessarily  pre-processed in order to
standardise their size, thus optimising the final
dataset, which was prepared through a manual
segmentation of the images using software such
as Photoshop. This preliminary phase made it
possible to highlight morphological and
semantic features relevant for the subsequent
artificial intelligence training phase. The
segmentation was carried out by means of
digital masks and transparencies, with the aim
of isolating the main iconographic elements,
eliminating figures and characters by means of
Adobe's integrated Al system and enabling the
algorithm to analyse the illustrations with
greater precision. In parallel, photorealistic
graphic styles were created, using platforms
such as Flux Al and Krea.ai. These styles,
through a complex reiterative process of
creation and transformation, made it possible to
generate the final synthesis images to be used in
the three-dimensional Al training, simplifying
the reinterpretation phase of the visual
characteristics  of  the  historical and
photographic sources, while guaranteeing
stylistic coherence with the narrative essence of
Dante's Inferno.

Although during the training phase in the Flux
workspace it is possible to dose the weight and
influence of each individual image in the dataset
by means of seed control, training steps and
learning rate, as an alternative to this highly
automated workflow, several complementary
tools were used to create a different workflow,
each with a specific and crucial role in the
development pipeline [11]. Exclusively for
some particularly articulated typological
elements, an innovative approach structured on
the node system ‘ComfyUI’ was tested, which
is in fact characterised by a modular interface
based on nodal modelling that facilitates the
understanding and management of complex
interactions between the various components of
the workflow, together with version 1.5 of
Stable Diffusion, today one of the most robust
models for image generation and compatibility
with the various components available online.



Thanks to intensive preliminary training, this
model is suitable for further optimisation and
customisation [12].

In addition, the ‘WD 14 tagger’ module was
employed to automatically assign semantic tags
to the images in the dataset, transforming visual
information into textual data that can be
interpreted by the algorithm. This process
facilitates the analysis and contextualisation of
the visual content, making it more accessible
and intelligible, a task in the previous structural
approach intended for a more time-consuming
and complex human manual segmentation
intervention in Photoshop. For the algorithm
training process, DreamBooth is used, a tool
that allows customisation and implementation
of deep learning models by developing a basic
checkpoint that allows the system to be
modelled according to specific needs,
integrating the visual data and semantic labels
previously constructed with the WD 14 tagger
module. The final stage of this alternative
workflow includes the ‘Apply ControlNet
(Advanced)’ and ‘AIO Aux Preprocessor’
nodes, which improve image processing by
applying artificial intelligence algorithms
capable of offering granular control over visual
properties, ensuring a satisfactory end result in
the generation of the final sample images to be
submitted to the three-dimensional Al self-
modelling system. After these preliminary
stages of synthesised image creation, the next
phase involves the use of Rodin Al, currently
the most powerful platform for generating
hyper-detailed 3D models [13], and in part of
Luma Genie, for the insertion of further
decorative and enhancing elements of the 3D
spatial model generated exclusively by textual
prompts. The two-dimensional images,
produced in the previous phases, were then
transformed into three-dimensional assets by
means of Al algorithms (ControlNet) this time
completely in the background, capable of
analysing the images and interpreting their
perspectives, colours and depths in a highly
accurate manner. Rodin Al allows not only to
generate detailed models from 2D images, but
also to enrich them with high quality BPR
(physically correct) material textures, such as
Albedo maps, Normal maps and Bump maps,
and to refine their quality through proprietary
3D sculpting tools, which can be directly
executed by the user during editing. This
refinement phase proved fundamental in
obtaining three-dimensional assets consistent
with the aesthetic and functional expectations of
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the project, ready for export to any precomputed
or Real Time rendering platform, presenting a
complex polygonal morphological topology
consistent with the external geometry together
with an excellent texture mapping (uv map) that
is well-structured and easy to read for any
rendering engine, so that the 3D output model
can be integrated into any complex digital
environment.

Figure 11: Segmentation of the original art scans in

Photoshop environment.

Figure 12: Complete Self-modellation process from
the original drawing scan through 2D generative Al
and the 3D model generated with Rodin Al.



Figure 13: Final 3D Generative Al Products
generated with Hyper3D Rodin and post-processed
in ZBrush.

o » Sy
Figure 14: Final 3D Generative Al Products
rendered within Twinmotion environment.

4.2 PARAMETRIC WORKFLOW

Once generated, the three-dimensional assets
were assembled into an overall model,
articulated according to the nine circles/planes
configured in Botticelli's Inferno as a structural
guide. This historical reference was used to
define proportions, scale and architectural
relationships, giving coherence and credibility
to the project. The assembly was realised with
advanced parametric tools such as Rhinoceros
and Grasshopper, which allowed the optimal
distribution of assets within the model. This
parametric approach also made it possible to
replicate and vary architectural and decorative
elements, creating different versions for each
circle of Hell. The methodology is based on the
use of advanced computational tools to ensure
geometric consistency and design flexibility,
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while preserving complete control over the
entire process through parametric algorithms.
The starting point is the import of the generated
assets into a modelling environment such as
Rhino, with a subsequent evaluation of their
scale with respect to the pre-existing
architectural and topographical elements. The
scaling is done by parameterising the process
according to a reference height, which
represents the vertical distance between two
rounds or key points of the project. Through the
bounding box of the assets, the minimum and
maximum values on the Z axis are extracted to
calculate the current height of each model. This
is compared with the reference height to
generate a scaling factor, applied uniformly
along the Z axis. This operation ensures that all
assets are proportionate to the spatial context
and can integrate harmoniously into the overall
composition.

Once resized, the assets are distributed along a
basic curve for spatial organisation. To ensure
‘natural’ positioning, the curve is divided into
randomised points using a subdivision and
‘culling’ algorithm for points that are too close
beyond a certain teshold set parametrically to
the size of the current round, while tangent
vectors at each point are extracted to determine
the orientation of the assets. In parallel, a
parametric algorithm models through sweep
series the structure of the Inferno, following as
a proportional reference the section drawn by
Botticelli, through curves that are dynamically
shifted and scaled with parametric sliders,
tracing the proportions and geometry
characteristic of the original representation,
while keeping the entire process completely
parametric. The choice of using the eighth
bolgia of the “Malebolge” as a ‘proof of
concept’ allows us to test the effectiveness of
this approach in a reduced context, even though
it is already representative of the general
complexity of the work.

Asset orientation requires the construction of
positioning planes defined by an X-axis tangent
to the curve, a Z-axis perpendicular to the curve
but confined in the XY plane, and a Y-axis
parallel to the global Z-axis. These planes are
calculated through a sequence of vector
products: the first generates the Z-axis as a
vector orthogonal to both the tangent and the
global Z-axis, while the second vector product
recalculates the X-axis to ensure it is
perpendicular to the new Z-axis. This process
maintains geometric consistency and uniform
orientation of the assets along the entire curve.



For specific assets intended to serve as
pavements, additional measures ensure that
their Z-axis is oriented perpendicular to the XY
plane and that the X-axis remains tangent to the
curve, using radial vectors calculated with
respect to the centre of the circumference as a
reference for direction.

The distribution of the assets on the base curve
takes place under a condition of controlled
randomness by means of a random selection
system that allows the models within a list to be
mixed and distributed unevenly along the points
of the curve, while still maintaining control over
the distribution through the use of
randomisation seeds and customised weights to
favour the presence of certain models. In
addition, filters can be applied based on a
minimum distance between points, using
proximity analysis to eliminate any unwanted
overlaps.

Throughout the process, visualisation tools such
as preview planes and orientation vectors are
used to verify the correct positioning and
orientation of assets, providing immediate and
iterative feedback for any modifications or
optimisations. This workflow represents a
rigorous and flexible approach to parametric
modelling, combining geometric precision,
design narrative and spatial adaptability,
making it particularly suitable for complex,
narrative contexts such as the Botticelli-
inspired infernal reconstruction.

Figure 15: Final results of the proof of concept:
bird’s view from above and section of VIII Circle
“Malebolge”
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Figure 16: Parametric modeling of the rough formal
structure on the Botticelli’s drawing in Rhinoceros
through Grasshopper parametrization.
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Figure 17: Grassopper algoritm viewport for the
assets scattering.



5. CONCLUSION

The end result is a scalable three-dimensional
model that combines a rigorous historical
reading with the technological innovation of Al
self-modelling, not only offering a detailed and
immersive representation of Dante's Inferno,
but also serving as an example of how Al
techniques and parametric modelling can be
used to reinterpret historical imagery in a
contemporary key. The whole process
demonstrates the potential of (partly) open-
source tools, such as Flux Al, Krea.ai, Luma Al
and Rodin Al, integrated with advanced
parametric platforms, in the field of intangible
cultural heritage representation. This research
shows how the use of advanced digital
technologies can overcome the limitations of
traditional tools, offering new perspectives for
the study and valorisation of such a vast artistic
and literary corpus as the Divine Comedy.
Finally, the resulting model is not limited to
representing a static vision of the Inferno, but
opens the way to possible dynamic applications,
such as the creation of immersive environments
or serious games, making Dante's work
accessible and engaging to a contemporary
audience. In conclusion, it is important to
mention that the project is still in work in
progress, currently under development with the
focus on the creation of Al procedural elements
and the compilation of the first compositing
processes  supported by  Grasshopper's
algorithms. Despite the preliminary phase, the
overall quality of the project is remaining high,
suggesting promising opportunities for future
improvement and optimisation. The ultimate
goal is to create a model that can also be
explored on interactive platforms, offering an
innovative and multidimensional experience
that integrates cultural heritage with the
potential of digital technologies.

Figure 18: Final real time rendering of a partition
of the Inferno model composed of Al models and
procedural distribution of elements. ( processing by
authors)

6. REFERENCES

[1] Saussure, Ferdinand de: Cours de

linguistique générale, Payot, Paris, 1916.

[2] Peirce, Charles Sanders: Collected

Papers of Charles Sanders Peirce, Harvard

University Press, Cambridge, 1931-1958.

[3] Barthes, Roland: Eléments de

sémiologie, Editions du Seuil, Paris, 1964.

[4] Eco, Umberto: Trattato di semiotica

generale, Bompiani, Milano, 1975.

[5] Eco, Umberto: Semiotics and the

Philosophy of Language, Indiana University

Press, Bloomington, 1984.

[6] Martinet,  André:  Eléments  de

linguistique générale, Armand Colin, Paris,

1960

[7] Basso, Alessandro: New interpretation

tools and metamorphosis of the image. In:

IMG2019. International and Interdisciplinary

Conference on Images and Imagination.

Alghero:DISEGNO RESEARCH LAB -

PUBLICA , ISBN: 978 88 99586 07 2, Alghero

(SS), 4-5 luglio 2019

[8] Chen, Xieyuanli et Al: SuMat+:

Efficient LiDAR-based Semantic SLAM. 2019

IEEE/RSJ International ~ Conference on

Intelligent Robots and Systems (IROS), Macau

China, 03-08 November 2019, IEEE Xplore.

[9] Condorelli, Francesca. and Perticarini,

Maurizio: Comparative Evaluation of NeRF

Algorithms on Single Image Dataset for 3D

Reconstruction, Int.  Arch. Photogramm.

Remote Sens. Spatial Inf. Sci., XLV11-2-2024,

73-79, 2024.

[10]  Almusaed, A., Yitmen, I.: Architectural
Reply for Smart Building Design Concepts
Based on Attificial Intelligence Simulation
Models and Digital Twins. Sustainability,
vol. 15, no. 6, art. no. 4955, 2023.

[11] Chen, Junming., Shao, Zichun, Hu,
Bin: Generating Interior Design from Text:
A New Diffusion Model-Based Method for
Efficient Creative Design. Buildings, vol.
13, pp.18, 2023.

[12] Cohen, Niv., et Al: “This Is My
Unicorn, Flufty”: Personalizing Frozen
Vision-Language Representations.
Computer Vision — ECCV 2022: 17th
European Conference, Tel Aviv, Israel,
October 23-27, 2022, Springer-Verlag,
Berlin, Heidelberg, pp. 558-577.

Wang, Tangfei et Al.: Rodin: A Generative

Model for Sculpting 3D Digital Avatars Using

Diffusion. arXiv preprint, arXiv:2212.06135,

2022.



