BE-ARCHAEO: Pr. V. LOMBARDO from Turin University is bringing
new advanced expertise to Okayama University in the field of AI,
Data Base and Virtual Reality for Archaeology

Modern Archaeology concepts require access to computer-based systems,
such as semantic Data Base schemata, to properly sort out the knowledge about
the excavation activities and the collected artefacts. And ultimately to get improved access to full
understanding of the archaeo-process. The job by Pr. Lombardo and his colleagues is a world-first for semantic representation
and linked data applied to both archaeology and archaeometry.

Bio -- Vincenzo LOMBARDO, born in 1964, Ph-D graduated in Computer Science in the Turin-Milan

University Consortium in 1993. He was Assistant professor at the University of Eastern Piedmont
(Italy) from 1993 to 2001; then he joined the University of Turin, Italy (Department of Informatics) as
Associate Professor.
His expertise focuses on methodologies, models and applications of informatics and AI for
interdisciplinary challenges applied to cultural heritage, natural language processing, and cognitive
modeling.
He teaches AI, digital technologies for sound and image, and interactive storytelling. He is the current
President of CIRMA (Interdepartmental Centre for Research on Multimedia and Audiovideo https://www.cirma.unito.it) and a member of the Scientific Board of international PhD programme Technology for Culture.
In 2004 he co-founded the School of Media and Arts of University of Turin: (https://cdsdams.campusnet.unito.it/do/home.pl/
View?doc=Iscriversi/International_students.html).
He is also committed in multimedia design and production. From 2004 to 2012 he ran the Art-Science Alliance Laboratory (ASA
Lab) at the company Virtual Reality & Multi Media Park. Of importance for technologies for Cultural Heritage, he has been the
principal investigator of the EU-funded project VEP (Virtual Electronic Poem - https://www.cirma.unito.it/vep/, now part of
the permanent collection of the US Library of Congress) and national project DramaTour - Virtual museum Guide
(https://www.cirma.unito.it/dramatour/, precursor of digital museum guides around the world).
His papers are published in international journals, books, conference proceedings.
From early April to end of July - 2022, Pr.
Lombardo is a visiting professor at
Okayama University, supported by BEARCHAEO funding. He is hosted by
Professor N. Matsumoto and her team,
the leaders of the BE-ARCHAEO project at
Okayama University. The team working
with Vincenzo is coordinated by Dr. Joseph Ryan, assistant professor at the Research Institute for the Dynamics of Civilizations
of the university. In addition to research on the production and circulation of metal objects in ancient Japan, Dr. Ryan is involved
in several collaborative projects with other Okayama University faculties, including drone-based airborne LiDAR mapping of
mounded tombs in the Okayama area.
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The core of BE-ARCHAEO is the archaeological excavation of the Tobiotsuka Kofun (Soja city in Okayama Prefecture) and
challenging studies of other Kofun burial mounds in ancient Kibi and Izumo area (present
Okayama and Shimane Prefectures). The project focuses on the rituals, the regional
relationships and the formation of ancient state in Japan.
The Kofun period (古墳時代, Kofun jidai) is an era in Japanese history from the third to
the early seventh century AD, following the Yayoi period. The subsequent Kofun and
Asuka periods are sometimes referred to collectively as the Yamato period.
Archaeologists (from both Europe and Japan) collaborate with a large team of
interlinked archaeometry experts (i.e.: chemists, physicists, biologists, geologists,
petrographers, veterinary surgeons and soil scientists) to carry on advanced research on a
major period of the old history of Japan. Journalists, video makers, web masters and IT
experts participate in all steps of activities from the archaeological excavation to the
artefacts processing in laboratory. All experts contribute their disciplinary skills to
implement a new trans-disciplinary vision of archaeology combined with archaeometry.
BE-ARCHAEO activities will be accessible to the general public through media
communication and two final exhibitions in Museums in Shimane prefecture (Izumo) and
in Italy (Turin). They will display the new storytelling - from the archaeological site to the
museum through archaeology and science – generated by the project.

The BE-ARCHAEO concepts are developed and implemented by a prestigious consortium of European academic (University of
Turin, University of Lisbon, IRIAE) and private parties (TecnArt, Terra-Marine and Visual Dimension) and Okayama University
who is playing a central role for all the excavations works.
The commitment of all parties in Europe and in Japan is quite significant in terms of faculty and staff members, who will be
globally seconded for 175 months and mostly to Japan, where the main activities will take place.

Data Base science background and implementation

Recent archaeological investigations rely on digital archives (some
scientists have come to say that, nowadays, ‘‘excavation is digitization’’). The
interpretation methods and the reached conclusions are required to be as
transparent as possible. Data bases for archaeology store the immediate
informal notes and video recordings of the excavations. Then, all subsequent
activities and results are reported into the suitably designed structures of the
data base, up to the documented conclusions that rely on laboratorial
analyses of the artifacts. Archaeologists and archaeometrists can review and
update data base entries, and trace back much of the background to make
sense of interpretations and discover new knowledge.
Pr. Lombardo (upper) and Ryan (Lower right) teach
at Okayama University in June 2022

The BE-ARCHAEO data base has been designed and implemented at the
University of Turin (colleagues Rossana Damiano, Tugce Karatas, and Claudio
Mattutino).
The significant amount of data collected from the archaeological excavations
of various sites in the general Okayama area, including Tobiotsuka kofun, is
being carefully input in the Data Base by students of the Okayama University
Department of Archaeology (Yuuri Hirano, Saaya Iwamoto, and Daijiro
Yoshioka) under the guidance of Pr. Lombardo.

A number of findings, from Tobiotsuka kofun and from other sites have been
3D scanned by Vittorio Lauro, University of Torino, to produce their digital
twins, archived in a repository. The scanning process has also concerned the
excavation trenches. All these digital items will be part of the virtual reality environment BeA-ViR, where scientists
(archaeologists and archaeometrists) can validate their assumptions, by tracing back their research progresses. General public
can then get a privileged viewpoint of the research achievements. The virtual reality environment will be used at the BEARCHAEO exhibition that will take place at the Izumo Museum (Shimane prefecture) on October 2022.
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(enlargement of the right detail of left Figure) -- Virtual reality setting of Jizo
Bosazo from Mt. Daisen.

