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‘We did discuss the possibility of commercialising our soft-
ware, but the academic project partners understood that
our end users — archaeologists — work under harsh fund-
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cultural heritage.

ing constraints,’” says Theoharis. ‘So these tools will go live
free once the project ends (in January 2016). In addition,
we have a great deal of data and research results that we

intend to make available online. There were many related
cultural heritage issues that we would have liked to tackle,
so we hope that by making this information available, the

research work will continue.’

Feedback from the archaeological community at various
conferences, seminars and demonstrations has been very

ock art is generally acknowledged
by archaeologists as a valuable
record of prehistoric and proto-
historic thoughts. People represented
the things that mattered to them, and
rock art is a unique way of figuring out
what they had in mind — be it food
security, the threat of interpersonal

violence or gender roles. As pointed
out by Giovanna Bellandi, research
assistant at the University of
Cambridge, ‘Rock art can be seen as a
type of ancient language or means of
communication. It is not a form of art
in the modern sense but is, rather, a
form of language through which the
people of the past communicated cer-
tain ideas.’

Rock art is also very different from
one region of Europe to another: ‘It is
strictly related to the place in which it
was made,’ points out Bellandi. ‘It is
necessary to consider the geographi-
cal context, the particular type of rock
and, probably, the social context.
There remain many open questions
about rock art, and only by continuing
research with different and new

PRESIOUS

positive, and Theoharis is confident that the PRESIOUS
tools will directly contribute to the preservation of European

Coordinated by the Norwegian University of Science
and Technology in Norway.
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Project website:

approaches can we hope to answer
these questions.’

The 3D-PITOTI (3D acquisition, pro-
cessing and presentation of prehis-
toric European rock-art) project
focuses on Valcamonica in the
Lombardy region of Italy — a UNESCO
World Heritage site home to at least
100 000 rock art images known as
‘Pitoti’ and perhaps twice as many
more hidden across the region. Most
scientific and technical experts with
extensive knowledge of Valcamonica
joined forces to develop the technol-
ogy to capture, process and visualise
in 3D what is reputed as some of the
best rock art in the world. Together
they hope to enable a wider audience
to experience the Pitoti in an interac-
tive and engaging manner.

‘Most prior recording was 2D — pho-
tos or tracings of 3D forms carved into
the rock surfaces,” says project coor-
dinator Dr Sue Cobb from the
University of Nottingham. ‘The third
dimension adds valuable information,
for instance with the superimposition
of carvings that can allow us to
develop relative chronologies.’ Team
member Craig Alexander noted that
while this is not the first time a 3D
recording technique has been used in
this field, this is the first time it results
in digital recordings: ‘Over 40 years
ago a series of plaster casts was
taken in Valcamonica that could be
reproduced and exhibited away from
the park. However, digital data is
weightless and rapidly transferred
from place to place — making our 3D

http://www.presious.eu/

models accessible to anyone with a
decent internet connection. A tangible
representation of the rock art in a con-
text away from the real valley can
also be produced through modern 3D
printing technologies.’

The team’s developments resulted in
an entirely new pipeline for multi-scale
acquisition, processing and visualisa-
tion of rock art. A new rock-art scan-
ning system capturing rock art with
sub-millimetre accuracy was devel-
oped, and new techniques for flight
path planning of ‘Unmanned aerial
vehicles’ (UAVs) allow an efficient and
effortless capturing of the terrain sur-
rounding individual Pitoti figures on a
centimetre to kilometre scale.

For the processing stage, the project
developed techniques to accurately
register and combine a large number
of these 3D scans into a coherent
multi-scale 3D model. Advanced seg-
mentation and classification tools sup-
port the semi-automatic identification
of different types of Pitoti such as peo-
ple, buildings and animals and, finally,
the visualisation and interaction tools
allow the exploration of the Pitoti in
their natural surrounding on a wide
variety of platforms, from tablets and
notebooks to head-mounted displays
and the Pitoti Scientists’ Lab, a unique
high-end 3D visualisation facility at
Bauhaus-Universitat Weimar.

‘The software developed in the project
is extremely useful, as it allows for
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integrating the possibilities of a normal
database, organising and storing the
data, and also having the Pitoti located
in their natural 3D environment and
not only on a two-dimensional map,’
says Paolo Medici, archaeologist at the
Camunian Centre of Prehistoric Studies.
‘The database has been created on the
basis of the archaeologists’ request, so
it meets the need for advanced digital
rock-art research.’

The benefits of 3D-PITOTI's system are
manifold. Whilst state-of-the-art
recording of rock art (by tracing on
plastic sheets) takes a lot of time and
skills and is an analogue technique, the
new technology allows archaeologists

to scan in high resolution, at multiple
scales and in less time — regardless of
the number of engravings. The combi-
nation of these reconstructions within
a single database also enables
researchers to concentrate on the big
picture. ‘Working with an integrated
digital pipeline, large numbers of Pitoti
can be compared between each other
and to rock art at other locations. . This
ability to handle large amounts of data
also helps us find patterns in the art
that might suggest its meaning,” Dr
Cobb says. Such a comprehensive digi-
tal rock-art library used in combination
with Weimar’s collaborative 3D visuali-
sation facilities defines the new stand-
ard for rock-art research.

The consortium hopes to keep develop-
ing and testing the project’s technolo-
gies over the months to come. Graz
University of Technology and ArcTron
3D will be working towards the next
prototype of the scanner, and several
of the archaeologists at the University
of Cambridge have already voiced their
interest in using the technologies
beyond the framework of the project.

Craig Alexander would like to use tech-
nologies like image segmentation and
classification in the analysis of aerial
imagery in order to find new sites such
as Neolithic villages in Puglia, while
Liliana Janik is hoping to use it as part
of her equipment while recording rock
art. Frederick Baker, a Pitoti researcher,
is interested in filming opportunities:
‘I hope the scanner will become the
new standard piece of fieldwork equip-
ment. As a film director | will continue
to use the scanning technique to create
new film in images and a new filmic
language,’ he concludes.
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challenges facing European museums and other cul-

tural institutions. Libraries, museums and heritage
sites are increasingly experimenting and embracing new
technologies able to turn formerly passive audiences into
active practitioners of culture.

The digitalisation of cultural heritage is one of the main

This process is key not only to protecting art and architecture
from the ravages of time, but also to drawing in a new gen-
eration of enthusiasts who have been brought up surrounded
by tactile devices and the Web 2.0. There is one thing, how-
ever, that hinders the development of this new culture con-
sumption pattern: the lack of cross-fertilisation.

Completed in November 2015, SMARTCULTURE was a
three-year project involving cooperation between 13 part-
ners and bringing together eight regional research centres

from across Europe. What these partners have in common is
their interest in culture, heritage and ICT: Most of the regions
involved have a very high population, a very rich cultural her-
itage with the likes of the Louvre-Lens, Museo Guggenheim
and Museo del Prado, as well as dynamic production of con-
tents. Some are European leaders in information & commu-
nication and creative & cultural industries, and all have a
strong relationship with ‘European capitals of culture’ (ECoC)
whether previous winners or candidates.

‘The Digital Cultural Heritage sector necessitates a wide
range of competences, says Anca Draghici, coordinator of
the project for French technological hub Euratechnologies.
‘Consequently, the cross-fertilisation between ICT enter-
prises, creative and cultural industries (especially SMEs),
research stakeholders, cultural institutions and public
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