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Digital & Documentation 202 | Palermo
New Frontiers of Digital

The Engineering Department of the
University of Palermo organized and
hosted the fourth edition of the itiner-
ant study day Documentation & Digital
[I]. The event, promoted by the ltal-
ian Union for Drawing, held in mixed
mode on 20 September 2021 in the
Steri Monumental Complex.

The initiative aims at cultural exchange
in the areas of representation and at
highlighting the theoretical-practical
research carried out by young scholars
in the sector. In fact, the intention is to
update the state of the art on recent
scientific documentation experiments
for the protection and enhancement
of cultural heritage. Dedicated to the
“New Digital Borders", this year's event
was an opportunity to highlight the
fundamental technological ~develop-
ments that took place despite the pan-
demic period. Three thematic sessions
structured the day, ranging from the
use of new BIM techniques for build-
ings, through the digitization of archival
drawings and ending with parameteri-
zation and video mapping procedures.
By invitation, |6 speakers from 12 [tal-
ian institutions presented their innova-
tive research.

Laura Inzerillo and Francesco Acuto,
organizers of this edition, opened the
meeting with Giovanni Perrone and
Antonina Pirrotta, Director and Dep-
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uty Director of the Engineering De-
partment of the University of Palermo,
Francesca Fatta, president of the UID,
and Sandro Parrinello of the founding
committee of D&D.

Documentation is a transversal compo-
nent in the work of architects, engineers
and humanists. In a historical phase in
which a digital transition is taking place,
the language of representation is also
changing. The amount of information
takes the place of the thing itself, and
digitization—as pointed out by Frances-
ca Fatta at the beginning—proves to be a
resource that multiplies the possibilities
in space and time, constituting a com-
plementary and necessary alternative
to reality. Sandro Parrinello added that
the technological integration of new
protocols makes it possible to refine
conservation practices and enhance
the artifacts of historical importance.
This happens thanks to the collection of
heterogeneous data (geometric, struc-
tural, material, ethical) which, if correctly
superimposed and organized, increase
the methods of communication.
Alessandro Luigini and Cecilia Bologne-
si introduced the first part by reflecting
on the potential and implications of the
integrated use of advanced survey and
communication technologies, to make
traditional practices and new places
known to different target users. Re-
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search aimed at creating effective knowl-
edge experiences: transversal education-
al paths from virtual reality videogame
devices, advanced acquisition technolo-
gies for document analysis and geomet-
ric rendering of historical architecture,
the different visualization approach of-
fered by holographic applications.

However, there is an antinomy between
the accuracy of a point cloud and the
possible geometric and interpretative
simplification of a digital model. The
speakers of the session dedicated to
BIM for cultural heritage addressed
this issue, considering the criticality and
potential of the recent interoperable
methodology for modeling, data collec-
tion and information structuring.

Daniela Oreni talked about the qual-
ities and characteristics that are indis-
pensable for an HBIM model for resto-
ration, about the need to focus on the
limits fundable in the management of
construction sites, regulations, graphic
contents and heterogeneous profes-
sional skills. The conservation project
must go beyond mere figuration, inter-
rogating documentary and cataloging
data to simulate design perspectives or
historical evolutions. The level of accu-
racy of an information model strictly
depends on the purposes for which it
is created (documentation, conserva-
tion, management, intervention), and
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therefore on the reasoned scale of rep-
resentation and relative geometric level
established a priori.

Significant developments in the BIM
field emerged from the introduction
of automatic identification process-
es to reconstruct and classify building
complexes or elements, as highlighted
in the speech by Pierpaclo D’Agostino
and Giuseppe Antuono. Specifically, the
recognition of structural elements and
typologies takes place thanks to pattern
recognition algorithms and geometric
shapes, as well as from thermal indices.
Marika Griffo discussed the question
of the semantic structuring of point
clouds and parametric digital twins of
historical architectures. The inverse
processes of prioritization of geome-
tries and information of morphometric
models (deriving from integrated SfM,
laser scanner and topographic surveys)
were compared with solid information
ones (created on BIM authoring soft-
ware). While the singularity of the ar
tefact is evident, on the other there is
a tendency to typify the elements by
assigning each a specific structural and /
or decorative function.

Furthermore, Anna Dell'Amico noted
that, despite the recent implementa-
tions of the BIM system, the adoption
of integrated survey methodological
protocols (terrestrial and mobile la-
ser scanners, photogrammetry, and
drone acquisitions) is still necessary. In
addition, the use of multiple software
for data processing is essential for the
collection and processing of geometric
and chromatic information aimed at
shared parametric modeling.

Still on BIM, Giorgia Potesta clarified how
the specificity that makes a historic ar
chitecture distinctive should not base on
the mere serial reproducibility of the ele-
ments that can easily defined with para-
metric procedures. If on the one hand, in
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fact, the system and loadable families for
structural and functional elements guar-
antee “digital efficiency” in terms of time
and standardization of the modeling, on
the other hand the reconstruction of ar
tifacts requires the uniqueness offered by
local families or even better from poly-
gon mesh objects. Created externally for
their complexity, the latter derive from
the processing, hybridization and inter-
pretation of data from advanced SM
surveys, laser scanning, infrared thermog-
raphy and georadar.

The digitization of archival drawings
was the theme of the second session.
The process of converting analog
quantities into digital information can
take different forms and uses, such as
teaching, research and communication.
In this regard, Mariateresa Galizia and
Cettina Santagati presented the history
and resources of the Museum of Rep-
resentation of the University of Catania,
through scientific research, training and
the third mission.

The progress achieved by new tools
and the functionalities offered by digital
and data sharing platforms are making it
possible to collect, consult and rework
the precious graphic and textual con-
tents of the documentary material.
Digitization is a procedure that makes it
possible to disseminate and protect his-
torical territories and architectures.VWe
generally employ sophisticated meth-
ods for the most famous documenta-
ry heritage, but we often leave out the
lesser known. Especially in the latter
case, compromised conservation states
that affect readability make digitization
necessary. Sandra Mikolajewska clearly
indicated that this is possible by resort-
ing to quick and inexpensive acquisition
methods, such as the use of cameras
and reticular meshes on acetate sheets
to check and correct lens distortions
with software tool for straightening.
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Fig. . Flyer of the event.

Recently, the demand for high definition
acquisitions and cataloging for libraries
accessible online is increasing. This hap-
pens above all for historical architecture
whose digital documentation, support-
ed by a structured organization of data,
images and restitutions (spherical pano-
ramas or 3D models), reintegrates the
topographic and stratigraphic structure
of the analogue drawing, thus becoming
a reading aid. From the speech by Mat-
teo Flavio Mancini it emerged that the
use of 2D and 3D digital drawing is of-
ten linked to the study and implementa-
tion of unrealized architectural projects
which, otherwise, would be “incomplete
witnesses’ confined to the paper sup-
port of the sources. In this case, as well,



we understand that we must create the
three-dimensional models according to
specific purposes: of mathematical-ge-
ometric study (continuous NURBS, sym-
bolic models) or of visualization of the
appearance of the form (discrete mesh,
iconic models), with relative degrees of
reliability and reconstruction.

Francesco di Paola and Graziano Mario
Valenti introduced the last session on
parametric representation and video
mapping. Even in these sectors, the var-
ious digital construction processes lead
to certain purposes and areas, ranging
from the theoretical aspect, to applica-
tions on the landscape, passing through
design, architecture and archeology.
Marco Filippucci dealt with the use
of parametric modeling, especially in
terms of overcoming geometric limits
to obtain unique shapes and solutions.
This is thanks to modifiable parameters

Notes

[17 The first edition held at the University of
Pavia in 2018, the second, in 2019, at the Poly-
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and data that create infinite possibilities.
In explaining the logic of modeling and
digital representation with progressive
geometric difficulties, it emerges how
artificial intelligence contaminates a
drawing concept with consequent vali-
dation of Computational Design.

From the intervention of Domenico
D'Uva it emerges that a landscape can
be represented by integrating paramet-
ric modeling and NURBS, managing the
nodes of soft mobility or defining the
energy flows of inhabited centers locat-
ed in fragile territories, but also quan-
tifying the quality of slow paths with
programming codes.

Giorgio Buratti reported the drafting
of algorithms in the field of design and
digital fabrication. It is thanks to com-
puter-assisted design, in fact, that we
can create complex objects and then
physically manufacture them, using ma-

technic of Turin and the third at the “Sapienza”
University of Rome in 2020..

chines that reproduce the prototypes,
reducing time and costs.

Finally, as Mirco Cannella explained, we
must consider the great technological
revolution, especially with the growing
applications of augmented reality, as a
great resource for enhancing architectur-
al contexts or archaeological sites. This is
also thanks to the use of versatile ap-
plications that provide sometimes-com-
plex procedures for the construction of
models, based on point clouds or pho-
togrammetry, and for localization.

The field of documentation and digital,
therefore, has many dimensions and as
many practicable paths, increasingly in-
dispensable for the protection, knowl-
edge and enhancement of heritage.
Experimentation in this sector is exten-
sive, not without errors that confirm re-
search that is always ready to improve
and reduce the margins of tolerance.
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