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DIGITAL SURVEY AND MUSEUMS: USEFUL TOOLS
AND LESS USEFUL TOOLS FOR HUMANITY 5.0

Giorgio Verdiani

DIDA | Department of Architecture, University of Florence

Digital tools for survey and documenta-
tion today offer options of significant in-
terest and great potential for any museum
setup. For management, protection, and
dissemination, creating a digital copy of
the collections is a crucial step that inter-
ests permanent and temporary exhibitions,
museum collections, and entire museum
locations. Thanks to their progressive pop-
ularization over the last twenty years, the
tools to carry out this transformation are
now available to heritage managers, schol-
ars, and more and more often to every visi-
torin front of what is exposed. From 3D laser
scanner units to contemporary photogram-
metry, to components implemented in per-
sonal devices, the ease of producing digital
copies is now getting faster and faster and
is progressively improving in terms of quali-
ty. The many recent experiences confirm the
widespread digital innovation in the reality
of museums and collections (Collotti et al.,
2021). In the context of the digital innova-
tions at the base of humanity 5.0, that is de-
fined as “a society of intelligence,” in which
physical space and cyberspace are strongly
integrated” (Salgues, 2018). The renewal of
a museum design needs to consider the dig-
ital innovations at all levels, from the toals
allowing the passage from reality to digital

to the digitalization of museum architectur-
al spaces or museum collections.

Main technologies

3D laser scanner: It is the fastest and reliable
solution. It is the best approach available to-
day to create a digital twin, from the urban
and architectural scale to the single items.
The units available on the market allow get-
ting large areas covered with a high level of
detail. The speed in processing and the qual-
ity of the results create all the conditions for
having a fully trustable base for any evalua-
tion or producing base drawings. Originated
on restoration needs, new design interven-
tions and enhancement works may find
the correct references, reducing any possi-
ble issues connected to misinterpretation of
complex architectural shapes. The recent en-
hancements in this technology are making
it possible to exploit the most recent laser
scanner 3D units for the creation of virtual
environments usable even out of the “tech-
nical” environments like it is for the solu-
tions suggested by Matterport (Shults et al.,
2019) and increasing the automatization of
the survey procedures.

Photogrammetry: The increase in perfor-
mance and quickness of “creating a mod-
el out of pictures” in the last years pushed
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Fig. D The variety of tools for digital survey allows today to extend the digital documentation to real tasks
for creating multimedia contents, digital twins, and tools for diagnostic and monitoring aims. In the
pictures: a VR camera with automatic image stitching, two 3D laser scanner units at work on architectures,
photogrammetric operations, and thermographic pictures of architectures.

in the realm of the incredible users of photo-
grammetry. It passed from an old, complex,
challenging, and all “high-quality equipment”
based processing to a new, fast, and spectac-
ularway of processing the data. Thanks to the
increase of computer computation power, the
efficiency of the communication speeds, and
the miniaturization of lenses, sensors, and
cameras, the present scenario allows operating
the creation of a 3D model with texturing us-
ing from a smartphone camera to a high-qual-
ity professional DSRL with noticeable results
since the beginning. Besides, the recent “push”
produced by introducing the “Lidar” solutionin
the Apple High range smartphones is moving
this practice to be more and more accessible
by anyone. Such an evolution, under develop-
ment since the early years of this century, is
changing the approach to creating 3D models
and creating extensive digital collections that

document the real collections in short times
and low costs. The level of quality may vary,
but the popularization of the process is a fac-
torin need of extreme attention (Pucci, 2013).

Virtual Reality cameras: Another tool with
a past balance depending on long process-
ing times, but even those times seem gone.
A large number of cameras are now available
for creating good to high-quality panoram-
ic scenes with minimal effort from the opera-
tors. The image can be mounted according to
“virtual tours” logic and can be easily shared
using many online possibilities. The option
forimplementing these panoramic tours with
multimedia content makes this solution ex-
tremely interesting, with a high level of cus-
tomization. The possibility of bringing to the
public those spaces with difficult accessibility
is a fascinating option. With a display in situ or
online, using a persanal device, the visitor may
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access “forbidden” rooms and sectors of a
site or a museum. A fragile fresco, an under-
ground chapel, or a transformed artifact may
be seen in all aspects, making the visit more
inclusive, and expanding the possibilities of
teaching and learning.

Diagnostic and inspecting tools: The en-
hancements in the field of diagnostic and
monitoring have significantly increased in
the last years, reducing the weight and size
of the tools. Better portability made them
easier to use and more affordable. In most
cases, the simplification of the procedures
and the possibility of having an instant re-
port about the results allow a better un-
derstanding of the actual situation and
immediately plan the following operations.
Thermography (Sfarra et al., 2016), UV pho-
tography, endoscopy, X-Ray, and Georadar
devices and software have increased their
efficiency, bringing the whole set of diagnos-
tic procedures to the digital environment.
The creation of digital twins from tangible
elements is a revolutionary innovation of
the digital revolution. The challenge seems
not anly one of the levels of details, of the
accuracy in the reconstruction of the perfor-
mance of the process, but it also seems a
mandatory opportunity for the integration
of additional information, bringing the op-
tions for visualizing “invisible” and intrinsic
characteristics of the real object as an easily
accessible part of the digital twin. Such en-
richment may bring the digital twin to rep-
resent an enhanced version of the actual
object, suitable for monitoring, diagnostic,
and presenting to the public a series of dif-
ferent datasets according to their curiosity
or interest. While this integration is still at
the first steps, the consistency of the digi-
tal heritage brings extended options to the

public and is a challenge for any museum
or exhibition to exploit, according to their
needs and available resources. The digitali-
zation of the collections, or a part of them,
and the creation of virtual tour connecting
the models from the collection to a digital
representation of the space of the museum
can be a first step that offers at least three
main possibilities: a remote visit as an al-
ternative to the real one, a remote visit be-
fore the real one, a preliminary preparation
to a better experience of the museum, and
the one after the real one, to go back and get
even mare information and re-experience
the interest of the visit. In this, the quality
of the contents is fundamental, no one can
replace high-quality content with poor dig-
ital models, and a virtual tour made of low

resolution or blurry images would be just a

shame. However, looking around at all the

famous digitalization experiences and mu-
seums, it seems clear that quality is always
present and gradually increasing.

The digitalization of a museum and its col-

lections needs two essential elements to

succeed:

1. properinfrastructure to host all the digital
contents and people capable of managing
it. Whether part or external to the muse-
um structure, the digital product should
be online, available, and visible in the
shortest time, or it will be a missed oppor-
tunity for people interested in the subject.

2. digital data need proper management in
time, updates, maintenance. The risk is
rapid obsolescence of expensive contents
that are not entirely understood as valua-
ble, even though they belong to the “digi-
tal heritage” category.

The last decades have seen the progres-

sive rise of the digital revolution, with all the



transformations in procedures, methods, and
forms of communication and understanding
that it involves. The last years, strongly char-
acterized by the Pandemic event, have acceler-
ated the digital transposition of many cultural
spaces and places. The multiplications of con-
tents and the increment in the available solu-
tions for creating online content, exhibitions,
meetings, and debates are visible. The results
are varied, but this is an ever-changing envi-
ronment, and many rules about “how to build”
the digital heritage are things yet to come. Any
figure operating in cultural heritage, from the
scholar to the traditional visitors, is now po-
tentially moving in an expanded context of
new complexity, where the technological pre-
ponderance imposes rules that are not always
easy to grasp by all the participants, but for
which, sometimes, the real possibilities of use
may be something yet to be discovered. The
risk of missing the target is more than tangi-
ble. The massive production of digital content
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Any moment the earth can shake, but we do not know when or where. If it happens,
our Heritage might be in danger. Shaking Heritage addresses the topic of the seis-
mic vulnerability of museum collections. It develops a way to assess the seismic risks
for movable Heritage, proposing a synthetic method to rate the vulnerable settings.
It discusses the necessity of integrating museography and anti-seismic solutions for
museums and exhibitions, and studies exhibit solutions that would improve the seis-
mic safety of collections and setups. It stresses the necessity of constructing shared
guidelines and policies for the safety of the movable Heritage. Shaking Heritage is
a step forward in acknowledging the importance of the anti-seismic culture among
museum institutions and researchers.
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