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Welcome Message from the General Chairs

On behalf of the Organizing Committee, we wish to welcome you to 20623 IMEKO
International Conference on Metrology for Archaeology and Cultudgritage -
MetroArchaeo2023.

Following the positive experience of the past editions held in Benevento (2015), Turin (2016),
Lecce (2017), Cassino (2018), Florence (2019), Teewittual way (2020), Milan (2021) and
Cosenza (2022) this year MetroArchdes been organized in Rome.

The city, with its vast artistic and archeological heritage spanning thirty centuries of history, is
home to research centers whose researchers have learned to approach the study of cultural
heritage with a multidisciplinary goach.

Knowledge of tangible cultural heritage is deepened through the study of execution techniques,
materials used and their state of conservation. The use of highly accurate measuring methods
based on chemical, physical, biological and mechanicalnigal, performed ead to the
characterization of materials and to the suggest of conservation and valorization activities which
are in turn safe for the work under investigation. Nowadays, the advent of new digital
technologies and information technology @ps new frontiers for science with very interesting
new implications in the metrology applications for heritage science.

MetroArchaeo 2023organized by the Roma Tre University and the Institute of Heritage Science
of the National Research Council of Itady conceived as a meeting place aimed both at
promoting interdisciplinary works between researchers belonging to different scientific sectors
and at showing and sharing the latest innovations in the field of measurements applied to
cultural heritage MetroArchaeo2023 also an opportunity for intersectoral exchange between
researchers and professionals coming both from public structures such museums, galleries,
libraries, archives and small and medkisimed enterprises.

The Roma Tre University with itaree Departments active in the cultural heritage sector
(Science, Mathematics and Physics, Industrial Engineering, Electronics and Mechanics) is the
headquarter of MetroArchaeo 2023 The Congress then has the fundamental support of
important Roman and Latin cultural institutions such as theéolosseum Archaeological Park,

the National Etruscan Museum of Villa Giulia, the Vulci Foundation, the National Roman
Museum, Palazzo Altemps and the Ecole Frangaise de. Rome

The success dfletroArchaeo2023s testified by its numbers: 31 requests of special sessions, 26
oral subdivided in 6 scientific tracks, 255 original submissions, poster and demo sessions aiming
to give a complete and multidisciplinary picture of the applications of metrology to the
characterizatio, safeguard and restoration of archaeological, artistic and historic heritage.
Awards will be assigned to a number of outstanding papers and posters.
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The program includes three keynote lectures, which will be deliveretoimgijae ChungKorea
National Unversity of Cultural Heritage, Korgdaida LiangNottingham Trent University, YK
Andrea Babhilnstitute of Heritage Science of the National Research Council of Italy

hy S ¢dzi 2 NR I f Kodtir 8BRadar &itofalSIét' Rplag with stefrequeny GPR array

by Maurizio Gabriele Porcu

We are very grateful to all the members of tiMetroArchaeo 2023Committee for their
outstanding work, as well as to the reviewers who have contributed to guarantee the quality of

the scientific program. We also wis$o thank the public and private organizations, which have
kindly accepted to support the meeting in different ways.

On behalf of the Organizing Committee
Pasquale Daponte
Fabio Leccese
Costanza Miliani
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Anna Gue| University of Catania, Italy

Vittoria Guglielmi, University dflilano, Italy

Zohreh HosseinUniversity of Roma Tre, Italy
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Lara Mariain, University of Padova, Italy

Marco Martini, Uniersity of Milano Bicocca, Italy

Francesca Maggno, University of Pisa, Italy
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Giacomo PardinUniversity of Salerno, Italy

Alessandra Pecdilniversity of Barcelona, Spain
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Dario Peti, University of Trento, Italy

Enrico Petritoli University of Roma Tre, Italy

Salvatore Piro, &tional Research Council, Italy

Concetta Pirorif University of Salerno, Italy

Emanuele Piuzzi, Sepza Universita di Roma, Italy

Eugenio Polito, University of €ano and Southern Lazio, Italy
Gianluca Quad, University of Salento, Italy

Luciana RandaazUniversity of Palermo, Italy

Michela RiccaJniversity of Calabria, Italy

Marco Ricci, University of Calabria, Italy

Maria Ricciarg University of Salerno, Italy

Concetta Rispoli, Univetgiof Naples Federico I, Italy

Carmen Maria Rossff University of Molise, Italy

Silvestro Antonio Ruffolo,nilversity of Calabridtaly

Constantini Samara, Aristotle Wersity of Thessaloniki, Greece
Laura Santagosti, University of Milan, Italy

Alessandro Sardel] Universita di Ferrara, Italy

Nick SchiavanUniversity of Evora, Portugal

Lucia Tonid, Politecnico di Milano, Italy

José Antonio Barrera Vera, University of Seville, Spain
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MetroArchaeo 2023 Keynote Speakers
Plenary SessioiThursdayOctober 19 H 15:00

Challenges in Moving toward
Green Conservation: Efforts to
Protect the Cultural Helage
from Biological Degradation

Yongjae Chung

Korea National University of Cultural Heritage, Korea

ABSTRACT

Cultural heritage has been affected by a variety of external environmental factors. Among them,
biodegradation is one of the main causeghoeat the cultural heritage in Korea, which has the
environmental characteristics with hot and humid summer from June to the end of August. In
particular, wooden architecture buildings and organic cultural heritage such as papers and
textiles have a highisk of biological damage because they have been exposed to the outer
environment and acts as a source of nutrition. It also recently reported that stone has been
suffered damage on the biofilm by lichen and biodegradation caused by microorganisms was
observed on the surface of mural paintings in ancient tombs. | investigated the distribution of
microorganism and reported the risk according to environmental conditions on Tripitaka Korean
in Haeinsa Temple in the 13th century and both Ancient Mural Painting {2y 3al
Tomb(Gongju) and NeungsaéinTombe(Buyeo) in the 5th to 6th centuries. In this process,
culture methods were used to isolate microorganisms and sequencing of DNA for their
identification. Biochemical screening tests were also performed sess the detrimental
potential of isolates. Moreover, | developed the green -bamtrol technique from the
biodegradation using natural essential oil(EO) to replace traditional chemical control method.
The composition of EO were analyzed bycKdS and staltities were also evaluated when
applied it to mural painting through emulsifiers.

How should we regulate and control microorganisms with anféendly way in near future?
Climate change is the biggest issue in the world so various researches and po#ciesng
carried out to reduce carbon. In order to predict and respond to the biological damage of
cultural heritage due to climate change, we are required to find new ways to reduce energy
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consumption, reduce chemical use, and avoid environmental oitst In order to protect the
earth beyond preserving cultural heritage, we all must move toward the green conservation and
I would like to give some answers from traditional techniques.

SPEAKER BIOGRAPHY

Yongjae Chung received a PhD majoring in biolagyhe ChungAng University in Korea. He

had worked as a researcher and project leader in a field of researching conservation of organic
materials at the National Research Institute of Cultural Heritage (NRICH) of Korea from 2000 to
2008. For now, He ismofessor in the Department of Conservation Science and the Graduate
School of Conservation and Restoration and a head of Institute of Preventive Conservation for
Cultural Property (IPCC). Also, he has worked on various activities and policy establisinment
the conservation and restoration of traditional cultural heritage as a ICCROM council member
from Korea.

He is a dedicated researcher with a focus on the control of biological damage in cultural heritage,
the conservation of mural paintings in tombsndathe investigation of traditional organic
materials. With a strong interdisciplinary background in cultural history, organic chemistry, and
microbiology, In recent years, his major research subjects are about the control techniques of
biological damageconservation environment of mural paintings within tomb and also
characteristics investigation of the traditional organic materials. In this context, He is now
conducting researches on the evaluation of alternative fumigant, application of gamma ray, low
oxygen and heat treatment to prevent biological damage-enwironmentally from the organic
material. he is wellequipped to tackle the challenges facing the conservation of cultural heritage.
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Groundbased remote imaging
and sensing for cultural heritage

HaidalLiang

Nottingham Trent UniversityyK

ABSTRACT

Borrowing ideas from Astronomy, ISAAC Lab first designed the PRISMS remotaffstpedtral
imaging system in 2007 to image wall aaling paintings at lofty heights from a fixed position

on the ground at distances of tens of metres achieving the same spatial resolution as one would
from a one metre distance. Recently, in addition to PRISMS, we have developed a full suite of
stand-off remote imaging and sensing instruments that operates at distances of order 10m
including remote stanabff Raman spectroscopy, LIBS, LIF hyperspectral imaging system and
expanded the spectral range and spectral resolution of the remote spectral imagitegnsys
Automated spectral imaging of large wall paintings and entire architectural interiors has
increased the data capture rate and necessitates new data science methods based on machine
learning and new MOLAB workflows. New applications in heritage sciancéistory and
conservation will be demonstrated including examples from some of the recent IPERION HS
MOLAB campaigns.

SPEAKER BIOGRAPHY

Haida Liang is Distinguished Professor of Physics at Nottingham Trent University, Head of
Imaging and Sensing fArchaeology, Art history and Conservation (ISAAC) Lab, and Director of
Imaging, Materials and Engineering Centre (IMEC). She studied Physics at University of Sydne)
followed by a PhD in Astrophysics at Australian National University. She continued laechese

in astrophysics at CEA and IAS in France and at the University of Bristol before changing her
research career to heritage science after a brief period at the National Gallery in London. ISAAC
Lab specialises in the development and application of ack@mptical imaging, spectroscopy,
remote sensing and data science methods to art conservation, art history and archaeology,
GKAOK SR (2 GKS NBOSYyl vdzsSSyQa ! yyAOBSNAI NE
has a keen interest on historicabghl connections through interdisciplinary research.
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Plenary SessioiThursday October 1:9H 17:00
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antiquity thanks to transdisciplinary
scientific networks

AndreaBabbi

National Research Coundihaly

ABSTRACT

Over the past few years, the archaeological sciences have undergone an awareness strongly
advocated by what used to be the new generatiorsdiiolars. This has happened, on the one
hand, due to the natural evolution of a discipline eager to keep up with the state of the art of
research, and, on the other hand, because of stimuli driven at the same time -bgafehing
sociocultural phenomena d important theoretical advancements in the field of outlining
interpretative paradigms of complex realities. The reference is respectively to the point of
synthesis of the globallocal polarisation represented by the focus on the glocalisation
processesand to overcoming the centreemiperipheryperiphery tripartition of the World
SystemTheory through the network theory. Archaeological sciences have therefore realised the
importance of a multscalar approach, i.e., both diachronic/generalising and
syrchronic/particularising, and have internalised the necessity and usefulness of overcoming
outdated academic hierarchies. Today, it is only through forms of interdisciplinarity and
transdiOA LI Ayl NRA (& ovéakuindeS tiat welandgpé to GikeG brdad and as
complete a view of ancient reality as possible.

SPEAKER BIOGRAPHY

5NJ ! YRNBIF . F0oA wnnp 320 GKS t K5 090GNwWwWO2¢t 2
he kept researching thanks to prises, grants and contracts in Italy (CNRyditgiof Molise,

DAl Rom), Greece (SAIA, INSTAP), and Germany (DAAD, SPK, Humboldt, Henkel, DFG, JGU Mz
Thyssen, LEIZA Mainz). Since 2019 Babbi holds a permanent post as a Researcher at the Institut
of Heritage Science of the National Research Gbahttaly (ISPLCNR) and is a visiting scholar

at the LeibnizZentrum fur Arch&ologie in Mainz (LEIZ&).Babbi is a member of the Istituto
Nazionale di Studi Etruschi ed Italici, Istituto Italiano di Preistoria e Protostoria, Deutscher

10
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Archdologerverband e.V., Archaeological Institute of America, Associazione Internazionale di
Archeologia Classic8ince 2014 Dr Babbi has been lecturing and/or tutoring at Italian, German,

and Austrian Universities. Since 2018 he is the director of the internatiorednes project on
Bisenzio (Viterbo).

11
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Tutorial SessionThursday October 1:9H 18:00

Kontur 3DRadar tutorial: let's play
with stepfrequency GPR array

Maurizio Gabrield’orcu
CODEVINTERaly

ABSTRACT

GPR is a nodestructive method can image the subsoil using electromagnetic waves. According
to the theory he higher the frequency, the higher the resolution, but the lower the depth and
vice versa. What changes with the stepquency technique? This tutorial willuditrate the

Kontur 3DRadar technology and some case studies about archeological application. Kontur 3D
Radar is step frequency gpr array with wide frequency range (from 200 MHz up to 3 GHz). Gpr
surveys will be carried out with 20 channels ground coupledy. The tutorial will show the
entire workflow and you can be take part of it: from setup to survey, fromtie@ processing

to interpretation.

SPEAKER BIOGRAPHY

Maurizio Gabriele Porcu, Codevintec ltaliana bthster of degrees in Telecomunication
engineer at Polytechnic University of Milan. Researcher fellow at Polytechnic University of
Milan, member of technical committee of IATT (ltalian Association Trenchless Technology),
Product specialist for land geophysical equipment at Codevintec Italiinéis research are
carried out in GPR technology, especially in polarization and stacking effect on gpr data.

12
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MetroArchaeo 2023 Venue

MetroArchaeo 2023will be held atRoma Tre Universitin the following buildings.
Please refer to the map below.

Thursday, October 19

Rectorate- Via Ostiense 133

Registrations Torre A

Plenary Sessions / Tutorigdhula Magna (2 Floor)

Friday, October20

Department of Engineering DIIEMSala ConferenzeVia Volterra 62
Registrations

Technical Sessions S1321-S3.1-S4.1

Poster Session #1

Lunch- Coffee Breaks

Department of Mathematics and Physied/ia della Vasca Navale 84
Aula B- Technical Sessions S132.2- S3.2-S4.2
Aula G Technical Sessions S132.3- S3.3- S4.3

Department of Science Viae Guglielmo Marconi 446
Aula 1- Technical Sessions S334.4
Aula 2- Technical Sessions S3%4.5

Saturday October21

Department of Science Viale Guglielmo Marconi 446
Regisrations

Technical Sessiong\ula 1, Aula 3, Aula 4, Aula 6, Aula7
Poster Session #2

Lunch- Coffee Break

13
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Venue- Map 1- How to reach Rectorate Building from Metro Stop Garbatella and Metro
StopBasilica diSan Paolo.
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MetroArchaeo 2023 Social Events

WELCOME PARTY
ThursdayOctoberl9- H 19:30

TheWelcome Partyvill be heldat the Basilica of Saint Paul Outside the WallSan Paolo

Fuori le Muraon Thursday October19-19.30.

ADDRESS
Entrance from Viale di San Paolo (see map below)
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GALA DINNER
FridayOctober20- H19:00

The Gala Dinner will be held &tadium of Domitian Stadio Domizian@n Friday, October
20.

ADDRESSVia di Tor Sanguigna, Bpma

The Gala Dinner witle awonderfulevening experienci the basement of Piazza Navona, with
a guided tour and aperitif within the walls of ancient Rome, a cultural loungmeet in the
heart of the city.

Theremains of the Stadium of DomitiallIESC@eritage) are located under Piazza Navona
about 4.50 meters from the road level; the archaeological area is what remains of the first and
only example of a masonry stadium known to date in Rome.

The Stadium of Doitian can be reached by a pleasant walk through the rhitorical buildings
of Rome. Starting from Colosseo Metro StogPQaminute walk will take you to impeal Rome,
from the Colosseunthe Roman Forum, passing along Viakt@i Imperiali.

From Barbeini Metro Stop, in a @minute walkyou willsee the worldrenowned Trevi Fountain
and admire the millenni@ld Pantheon.

See the map in the next page for further details.

EVENING PROGRAM

19:00- Arrival / Aperifit

19:45- Guided Tour of the Stadium
21:00- Dinner

18
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Program Schedule - Thursday, October 19
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Program Schedule - Friday, October 20
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