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 Through Shattered Glass: 
an international workshop focused 
on ancient glass fragments, their 

analysis, reconstruction and 
conservation 

 

Background 

The American University of Beirut (AUB) Archaeological Museum is situated 3.2 km from the 
Beirut port and was not spared from the colossal August 4, 2020 explosion, sustaining heavy 
damage to its windows and doors. One central showcase containing 74 well-preserved 
archaeological glass objects was toppled by the force of the blast, shattering its priceless 
artifacts. The glass vessels date back to the Early Roman, Byzantine and Islamic periods and 
constitute an unreplaceable loss. 
 
The first collaboration with the French Institut National du Patrimoine, in September 2020, 
oversaw the painstaking sifting through of thousands of glass fragments from the mixed 
debris, which included glass from the showcase and its shelves, the surrounding windows, 
and the archaeological artifacts themselves, which were collected, identified and packed with 
proper material flown to Lebanon by the mission. That first phase of the project was a learning 
case study, approached forensically by picking up the fragments stratigraphically as if they 
were on a field archaeological excavation. This strategy facilitated the identification of the 
fragments with their original inventory number. Most glass vessels were catalogued as 
shattered beyond repair, with only eighteen items being salvageable.  
 
The second mission was organized in June-July 2021 and saw hundreds of the glass fragments 
pieced back together, and ten glass vessels restored by the INP experts and the AUB Museum 
team with the support of archaeology students. This led to the design of a new field course in 
partnership with the Department of History and Archaeology at the AUB Faculty of Arts and 
Sciences (FAS).    
 
The third mission, in partnership with the DIgiTal Cultural Heritage (DITCH) center at AUB’s 
Maroun Semaan Faculty of Engineering and Architecture (MSFEA), is focused on overseeing 
student projects to develop virtual 3D reconstructions of selected broken glass vessels.  
 
The fourth mission, in partnership with the AUB Department of Physics at FAS and the Science 
and Technology in Archaeology and Culture Research Center (STARC) at the Cyprus Institute, 
will be to conduct an analysis of the chemical composition of the fragments and shards 
originating from the shattered glass objects. Emphasis will be put on non-invasive analysis, 
with invasive sampling restricted to those fragments that cannot be restored.     
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The fifth mission will build upon the “puzzle-work” (identifying and matching broken shards 
from each vessel) and, having identified those subjects suitable for shipment, will see them 
sent to London for restoration by the conservation laboratories of the British Museum. Once 
the glass vessels are fully restored, they will go on temporary display at the British Museum 
before traveling back to Beirut.  
 
The sixth mission, an experiential one, will see renowned scholar Stephen Koob, recently 
retired as Chief Conservator from the Corning Museum of Glass in New York, graciously 
volunteer his time and expertise for a period of two weeks to restore some of the broken 
glass artifacts, teach an intensive hands-on course on glass restoration to specialist and non-
specialists, and participate in person at the current workshop. 
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“If time is part of healing, sorting through matter is part of mourning” 

New York Magazine, January 12, 2020 

Experimental Significance 
The various initiatives described above stem from the catastrophic August 4, 2020 event and 
its dire consequences on tangible and movable heritage, developing organically around the 
shattered glass collection at the AUB Archaeological Museum. They are building blocks for a 
long-term strategy to reconstruct the past by connecting it to the present. The documentation 
of the destruction of this material culture, and its restoration and new valorization through 
different scientific approaches, grants archaeological materials a healing mission beyond their 
scientific and academic values. https://youtu.be/PmSLJ0qez5Q 

 

 
 

Description of the workshop 
The AUB Archaeological Museum aims at collaborating with multiple working groups across 
AUB and beyond, offering material culture for assessment, analysis and publication with the 
clear objective of preserving, conserving, restoring and disseminating the value and relevance 
of Cultural Heritage.  
 
Therefore, the Archaeological Museum in collaboration with the Science and Technology in 
Archaeology and Culture Research Center (STARC) of the Cyprus Institute, the Institute of 
Archaeology at the University of Trier, The Institut Français du Proche-Orient, the Center For 
Advanced Mathematical Sciences (CAMS), the DIgiTal Cultural Heritage (DITCH) center at the 
Maroun Semaan Faculty of Engineering and Architecture (MSFEA), the Department of Physics, 
the Department of History and Archeology at the Faculty of Arts and Sciences (FAS), at AUB, 
is organizing a multidisciplinary workshop, inviting specialists to guide and support the field 
of experiential and multilayered glass study.  
 
This workshop is a first step of a series of future initiatives to implement interdisciplinary 
investigations across faculties. 
 

 
  

https://www.youtube.com/watch?v=PmSLJ0qez5Q
https://youtu.be/PmSLJ0qez5Q
https://www.aub.edu.lb/cams/Pages/on_broken_glass.aspx
https://www.aub.edu.lb/cams/Pages/on_broken_glass.aspx
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Program 
Monday, January 17, 2022 

AUB campus Bliss Street, Beirut, Lebanon – College Hall (Auditorium B1) 
and online 

10:00 am – 2:00 pm (Beirut Time) 

 

OPENING SESSION
 

10:00 am – 10:10 am Nadine Panayot, Curator of the AUB Archaeological Museum  
Welcoming speech 

 
10:10 am – 10:20 am Hartwig Fischer, Director of the British Museum (UK) 

Opening speech 
 
10:20 am – 10:30 am Charles Personnaz, Director of the Institut National du Patrimoine 

(France) 
Opening speech 

 
10:30 am – 11:00 am Thilo Rehren, The Science and Technology in Archaeology and Culture 

Research Center (STARC), The Cyprus Institute 
Keynote speech: Shattered … and fused 

 
 
11:00 am – 11:30 am  Coffee Break 

 
 

SESSION 1 – ARCHAEOLOGY PANEL
 

Archaeology/typology of glass 
The shattered glass vessels from the AUB Museum, as well as the thousands of glass 
sherds found during the excavations of the BCC (Beirut City Center) Archaeology 
Project, which both suffered heavily in the August 4 explosion, are most significant in 
telling the story of the development of glass-working and glass-blowing technology 
in the Eastern Mediterranean from Phoenician times until the Byzantine and Islamic 
period. The ancient region of Lebanon was always known for the mass production of 
raw glass and its craftmanship in glass-blowing. This technique, starting in the 1st 
century BC, enabled the mass production of glass vessels and miscellaneous objects 
in different forms, making an elite material available for common, domestic use. A 
series of lectures focusing on the significance of ancient glasses for material cultures, 
their extensive and versatile usage in ancient times, as well as recent research from 
the field of experimental archaeology, will provide insight into the possibilities of 
interdisciplinary collaboration. 
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Chair: Herman Genz, Department of History and Archeology, Faculty of Arts and Sciences 

(FAS), American University of Beirut 
 
11:30 am – 12:00 pm Nada Kallas, Professor – Lebanese University 

Glass: Old but Young. A History of the American University of Beirut's 
Glass Collection 

 
12:00 pm – 12:30 pm Marianne Stern, Independent scholar, Netherlands 

Some Thoughts on the Significance of Fragments for Understanding 
Ancient Glassworking Techniques 

 
12:30 pm – 1:00 pm Bettina Birkenhagen, Archaeologist and director of the Archaeological 

Park Roman Villa Borg, Germany 
Experimental Archaeology: Glass furnaces and production of ancient 
glass forms 

 
1:00 pm – 1:30 pm Sylvia Fünfschilling, Independent researcher of ancient glass, affiliated 

to University of Basel, Switzerland 
Glass as an important small find 

 
1:30 pm – 2:00 pm Jasmina Davidović, Museum curator and Zvezdana Štimac, Curator in 

training, The Museum of Srem, Sremska Mitrovica, Serbia 
   Collection of Roman glass from the Museum of Srem 
 
 
2:00 pm – 2:30 pm     Lunch for the organizers and participants at the AUB Cafeteria 
2:30 pm – 3:00 pm     Coffee and chocolate at the Archaeological Museum  
 

Afternoon visit of the AUB Archaeological Museum and the glass 

restoration unit starting 3:00 pm. 
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Program 
 

Tuesday, January 18, 2022 
AUB campus Bliss Street, Beirut, Lebanon – College Hall (Auditorium B1) 

and online 
9:00 am – 1:30 pm (Beirut Time) 

 

SESSION 1 – GLASS RESTORATION PANEL
 

Glass restoration 
The axis of restoration is an experiential and observational one that will be growing 
organically in parallel to the workshop. Experts of the Institut National du Patrimoine 
(INP) were faced with a massive and challenging experience at the AUB Archaeological 
Museum when dealing with the broken glass vessels during the first and second 
missions. Picking up the fragments systematically and forensically, the same way 
archaeologists proceed on an excavation site, the experts collected shards according 
to preventive conservation best practices within each zone and sorted them, while 
fragments were matched with objects from the museum’s database and identified 
with their inventory number and stored separately. The methodology applied while 
sifting through and collecting the thousands of shards will become a case study for 
material culture conservators worldwide. Sharing those experiences and comparing 
the ongoing restoration techniques between the Institut National du Patrimoine, the 
British Museum Conservation Unit and the chief conservator of the Corning Museum 
of Glass will add to the know-how of experts and students alike. 

 
Chair: James Fraser, Curator: Ancient Levant and Anatolia, supported by HENI; Middle East 

Department; The British Museum 
 
 
9:00 am – 9:30 am Stephen Koob, Chief conservator Emeritus, Corning Museum of Glass 

Paraloid B-72 for archaeological glass: its use as an adhesive, 
consolidant and resin for loss compensation 

 
9:30 am – 10:00 am Claire Cuyaubère and Cécile Rodier, Objects conservators, Institut 

National du Patrimoine, Paris  
After August 4: Recovery and glass conservation at American University 
of Beirut Archaeological Museum  

 
 
10:00 am – 10:30 am  Coffee Break  
 
10:30 am – 11:00 am James Fraser; Duygu Camurcuoglu; Joanne Dyer; Loretta Hogan; Zeina 

Klink Hoppe; Andrew Meek and Nadine Panayot, British Museum/AUB 
Museum 
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Joining shards, joining hands: new collaboration between AUB and the 
British Museum as the Beirut Glass Project 

 
11:00 am – 11:30 am Duygu Camurcuoglu, Senior inorganic objects conservator, British 

Museum 
Engaging Public through the Glass: The Conservation and Filming of a 
unique Romano-British Glass Urn from the British Museum 

 
 

SESSION 2 – MATERIAL SCIENCE AND COMPUTER VISION 
PANEL

 

Material science and glass 
The determination of the chemical composition of the fragments and shards of glass 
objects that cannot be restored will be performed at AUB using the Scanning Electron 
Microscope (SEM) that is housed in the Department of Physics. Additional chemical 
analyses can be done using the portable X-Ray Fluorescence (XRF) analyzer available 
through AUB’s collaboration with the Lebanese Conseil National de la Recherche 
Scientifique (CNRS). Such analyses will permit the determination of the provenance 
and date of the glass from which the original objects were made, information that is 
currently not known or confirmed. This in turn would have important implications on 
the understanding of ancient glass production in the region. In addition, it is 
envisioned that this research axis will lead to capacity building in Lebanon for the 
investigation of archaeological glass artifacts and to set up a long-term research 
collaboration in the field between AUB and STARC at the Cyprus Institute, within the 
framework of an existing MOU between the two institutions. Such a collaboration 
would serve as an exchange platform for students and researchers in addition to 
grants and externally funded projects.     

 
 
Chair: Thilo Rehren, The Science and Technology in Archaeology and Culture Research 

Center (STARC), The Cyprus Institute     
 
11:30 am – 12:00 pm Malek Tabbal, Department of Physics, AUB; Mohamad Roumié, 

Lebanese Atomic Energy Commission, CNRSL and Thilo Rehren, STARC, 
The Cyprus Institute 
Investigating antique glass artefacts of the AUB Archeological Museum 
using materials science techniques 

 
Computer vision and glass reconstruction 
The renovation of broken glass relics is a challenging problem due, on one hand, to 
the difficulty in locating broken shards at their correct location in 3D (i.e., solving a 3D 
puzzle using geometry alone) and, on the other hand, to the delicate nature of the 
glass, which limits the number of pick-and-try attempts to fit it together (for fear of 
causing further damage).  First, we are proposing to 3D scan the glass shards using 
photogrammetry and reconstruct the broken glass relics virtually inside a computer 
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model. Next, once the location of all 3D shards is estimated, we are proposing to 
develop an Augmented Reality (AR) application that we can deploy on an AR device 
(Microsoft Hololens) that the conservator can wear while performing the renovation. 
The idea would be to overlay an identifying number on each shard in AR and then 
show the restorer the correct position for that shard on the 3D structure under 
restoration. The problem is challenging on multiple levels, including scanning 
transparent glass (which might require the addition of dust), solving the 3D glass 
puzzle, recognizing shards using computer vision and projecting shard computer 
models in AR at the correct location in space.  

 
12:00 pm – 12:30 pm Daniel Asmar, Associate Professor, The DIgiTal Cultural Heritage 

(DITCH) center at the Maroun Semaan Faculty of Engineering and 
Architecture (MSFEA), AUB 
Leveraging Augmented Reality (AR) and Computer Vision in the 
Reconstruction of Damaged Glass Relics 
 

 
 

CLOSING SESSION
 

12:30 pm – 1:30 pm  Chairs: Thilo Rehren, STARC, The Cyprus Institute and  
Jihad Touma, CAMS, AUB     

 
 
 
 
Closing Lunch for organizers and participants at the Bayview 
Hotel.  
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THE WORKSHOP IS ORGANIZED BY 
 

 

The AUB Archaeological Museum 

In collaboration with 
The Cyprus Institute, 

The Classical Archeology Department (Trier University) 
The Institut Français du Proche-Orient 

The Center for Advanced Mathematical Sciences (AUB) 
The DIgiTal Cultural Heritage (DITCH) Center (MSFEA, AUB) 

The Department of History and Archeology (FAS, AUB) 
The Department of Physics (FAS, AUB) 
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SCIENTIFIC AND ORGANIZING COMMITTEE 
 

• Nadine Panayot, Archaeological Museum, American University of Beirut 

• Thilo Rehren, Science and Technology in Archaeology and Culture Research Center 

(STARC), The Cyprus Institute 

• Helen Reinhardt, Institute of Archaeology, Trier University 

• Jihad Touma, Center For Advanced Mathematical Sciences (CAMS), American 

University of Beirut 

• Herman Genz, Department of History and Archeology, Faculty of Arts and Sciences 

(FAS), American University of Beirut 

• Daniel Asmar, DIgiTal Cultural Heritage (DITCH) Center, Maroun Semaan Faculty of 

Engineering and Architecture (MSFEA), American University of Beirut 

• Malek Tabbal, Department of Physics, Faculty of Arts and Sciences (FAS), AUB 

American University of Beirut 

 



Nadine Panayot
Curator of the AUB Archaeological Museum 

	 Nadine Panayot is the Archaeological Museum Curator at the American University of Beirut 
(AUB), and an Associate Professor of Practice at the Department of History and Archeology. 
She holds a Doctorate in Archaeology, Classical Mediterranean and Near Eastern Civilizations, from Paris 
1 La Sorbonne.  
Prior to her appointment at AUB, she was a faculty member at the University of Balamand (UOB) (1999-
2020), and was appointed Director of the Research Department of Archaeology and Museology (2010-
2020). She was also the founder and Chairperson of the Department of Museum Studies and Cultural 
Heritage Management (2013-2020), and curator of the Ethnographic museum at UOB since its incep-
tion, where she played a key role in its launching back in 2009.  
She is a member of The International Council of Museums (ICOM) since 1992 and is a former Member 
of the Executive Committee of ICOM – ARAB (2013-2019). 
She joined The International Council of Monuments and Sites (ICOMOS) since its inception in Lebanon 
in 2016 and as a cofounder of the Coastal Heritage Conservation working group.  
	 She participated in several archaeological excavations in the Near East since 1992 with the Mis-
sion teams of the American University of Beirut Archaeological Museum, Paris 1 La Sorbonne and the 
Lebanese University, and has been the Principal Investigator for all the archaeological excavations of the 
University of Balamand. 
	 For the past 10 years, her research’s mission focused on implementing the concept of Hima in 
the coastal town of Anfeh, with the support of the SPNL, the Municipality of Anfeh and the local com-
munity.  The idea of Hima embraces the union of natural and cultural heritage conservation with the 
preservation of human dignity, identity and wellbeing.  

Through Shattered Glass Workshop 

Bios and Abstracts
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Hartwig Fischer
Director of the British Museum (UK)

	 Hartwig Fischer took up the post of Director of the British Museum in Spring 2016. He gained his 
PhD in Art History at the University of Bonn in 1993 after studying in Berlin, Rome and Paris. He began his 
career in museums as a Research Assistant and then Curator of 19th Century and Modern Art at the Kun-
stmuseum Basel, Switzerland before becoming Director of the Folkwang Museum, Essen in 2006. During 
his time as Director of the Folkwang Museum, he oversaw a major building project with the acclaimed 
architect David Chipperfield, as well as several blockbuster exhibitions and many key acquisitions.
	 In 2012 Hartwig Fischer was appointed Director General of the Staatliche Kunstsammlungen, 
Dresden (State Art Collections, Dresden), with responsibility for 14 museums and associated libraries, 
archives and research centres. As Director General of one of the foremost museums of the world, he 
led on the development of significant international exhibitions and research projects across the world 
as well as in Germany; he has also overseen several major building projects and renovations to the State 
Art Collection’s estate in Dresden.

© Benedict Johnson

Charles Personnaz
Director of the Institut National du Patrimoine 
(France)

	 Charles Personnaz graduated from Sciences Po in 1999, and then completed a Master’s degree 
in History at Paris IV – La Sorbonne, after which he joined ENA (the National School of Administration, 
Senghor promotion) graduating in 2004. 
In 2005, he completed a Diplôme d’Etudes Avancées in History from Paris IV – La Sorbonne, with a thesis 
entitled: Greece and France, 1918-1928.
He had a dual professional experience, alternating between the Ministry of Defense, and the Ministry of 
Culture assuming several advisory, analytical and administrative positions:
- 2004-2009	 Ministry of Defense, Memory, Heritage and Archives department, Head of the cultural 
and museographic actions office.
- 2009-2012: Ministry of Culture Secretary General of the Museum’s Directorate in France,then Deputy 
Director of Museum’s Policy at the Ministry of Culture, leading on: Heritage Management, supervision 
of National Museums; animation and control of the Territorial Network.
- 2012-2014 	 Project Director, Delegation of Strategic Affairs. 
- 2014-2019: Cour des Comptes (French national audit office), Rapporteur outside the third chamber, 
responsible for the communication sector. 
- 2018: President of the Republic Special Envoy to the Middle East. Reporting on France’s action in the 
protection of Middle Eastern heritage and supporting the educational network.
- Since April 2019, he has been appointed Director of the Institut National du Patrimoine.
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Thilo Rehren
Professor, The Science and Technology in Archaeology and 
Culture Research Center (STARC), The Cyprus Institute

	 Thilo Rehren is A.G. Leventis Professor for Archaeological Sciences, and Director of the Science 
and Technology in Archaeology and Culture Research Center at The Cyprus Institute in Nicosia, Cyprus. 
His main research interests include the study of how pre-industrial craftspeople transformed geological 
raw materials into artificial materials such as metals, alloys, and glass. He is particularly interested to 
understand the interplay between the constraints imposed on these processes by geological conditions 
and the laws of nature, and the degrees of freedom skilled craftspeople explored to optimise these pro-
cesses within their particular socio-economic conditions. Over the past 30 years he has published sever-
al hundred peer-reviewed papers and supervised more than 35 PhD students, many of whom now hold 
academic positions within the field of archaeological and heritage science, from the Americas through 
Africa, Europe, and Asia, including China. Before working at the CyI, he held the Chair for Archaeologi-
cal Materials and Technologies at the UCL Institute of Archaeology in London (1999-2017), including a 
secondment to establish UCL Qatar in Doha as a Centre of Excellence in Archaeology, Museology and 
Conservation (2011-2016). Before that, he worked as a research scientist at the German Mining Muse-
um in Bochum, Germany (1990-1999). He studied Mineralogy, holds a PhD in Volcanology, and a Higher 
Doctorate (Dr.-Ing. habil.) in Archaeometallurgy.

	 Glass is widely perceived as brittle, prone to breakage and loss, adding a distinctly negative con-
notation to this otherwise so beautiful and admired material. This talk will argue that rather than being 
a weakness of glass, it is an inherent feature of it from even before its creation, and should be seen as a 
unique property, even strength. Looking at the various aspects of breaking and fusing in the life cycle of 
glass, from the raw materials right through to the focus of our workshop today, emphasis will be placed 
on the positive sides of this characteristic, both for the ancient craftsmen, and for the modern research-
ers.

Shattered … and fused
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Helen Reinhardt
PhD student, Department of Classical Archaeology – Trier 
University, Germany

	 PhD student of the department of Classical Archaeology at Trier University (Germany). In my 
Master thesis I focused on ancient glass fragments found at a Roman bath in the Beirut City Center. In 
addition I have been involved in numerous archaeological projects in Germany, Portugal, Kosovo, Greece 
and Turkey as a technical draughtsman and site manager.

Herman Genz
Professor, Department of History and Archeology – American 
University of Beirut (AUB)

	 Hermann Genz received his PhD in from the University of Tübingen in 1998. Since 2004 he is Pro-
fessor of Archaeology at the American University of Beirut. He directed excavation projects in Lebanon 
at Tell Fadous-Kfarabida (2004-2016, since 2014 in collaboration with A. Damick, Columbia University), 
Baalbek (2012 – ongoing, in collaboration with M. van Ess, German Archaeological Institute) and Tell 
Mirhan (2016 – ongoing, in collaboration with K. Kopetzky, Austrian Academy of Sciences). 
His research focuses on the Bronze and Iron Ages of the Eastern Mediterranean, especially the Levant 
and Anatolia. 
	 His research interests include the transition from village communities to more complex forms 
of socio-political organization, often called ‘city-states’ in the late 4th/early 3rd millennium, and the 
ultimate incorporation of the Levant into large empires in the 2nd millennium BC and the accompany-
ing socio-economic changes. Further fields are the chronological and functional aspects of Bronze Age 
pottery, the storage and trade of agricultural goods, mining and metallurgy, and trade relations between 
the Levant and the neighbouring regions as well as interrelations between human societies and their 
environment.



Nada Kallas
Professor, Department of History of Art – Leba-
nese University

	 PHD in “Arts and Archaeology”- Theses: “Contribution to the study of trade of Syria - Palestinian 
coast in the Mediterranean region, through the Roman period. The mold-blown glass”. Sorbonne Uni-
versity - Paris IV, 2003.
	 Professor in the Department of History of Art and Archaeology- Lebanese University. Archaeol-
ogist, Roman glass specialist, researcher attached to the UL Research center “CRECH”. Member of the 
AIHV (International Association for Glass History) since 2007.
I have participated in several excavation sites in France, Italy, Syria, and Lebanon. I have published stud-
ies on glass from different periods, and glassmaking activity from Antiquity to the Islamic time, especially 
the discoveries of Beirut.
	 My teaching at UL focuses on the roman civilization and on preventive conservation and Muse-
ology. Two years ago, I set up a project with my students aimed to safeguard the collections of Palaces 
and old houses damaged by the explosion of Beirut harbor.

	 The glass collection of the American University of Beirut was partially shattered by the 2020 ex-
plosion of the city’s harbour. Letting the shards tell their story is an act of hope at the beginning of 2022, 
designated as the International Year of Glass by the United Nations.
The glass collection of the American University’s Archaeological Museum has grown over many years 
since 1905. When the Museum celebrated its centenary in 1966, it already owned 350 “Phoenician” 
glass vessels. Saved and hidden by Mrs. Bliss during World War II, the fine, varied collection survived 
the civil war of 1975 and has been presented in a new lay-out since 2006. The glass gallery is organized 
according to four themes: manufacturing techniques, daily use as tableware and lighting, medicinal pur-
poses, and personal apparel including jewellery, cosmetics and fine scents. Glass appeared in Phoenicia 
in 8th century B.C. and thereafter this part of the world became renowned, especially at the beginning 
of the roman period for its production of blown glass vessels. This Phoenician glass is widely represented 
in AUB museum.
	 When we start a collection, many might ask why, to whom, and what benefice can it give to a 
university? Among the researchers who were interested in the AUB collection in 1975, a young PHD 
student, small notebook in hand, began drawing some of the glass objects, described them and took 
eye-bolled guesses measurements through showcases 36 and 37, without touching any, using only her 
eyes and her pencil. That student is Marianne Stern, a scholar we admire, and looking in that notebook 
can give us a precious look on the collection during that period.

Glass: Old but Young. A History of the American University 
of Beirut’s Glass Collection
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	 Glass fragments can provide important clues to the technique employed for the production of an 
object. Breaks, in particular modern breaks that are free of contamination, often reveal the movement 
of the glass during manufacture and lead to better understanding an ancient glass-working procedure. 
The more often one looks, both at the fragment itself and at close-up details on screen, the more one 
discovers. 	
	 The fragments of blown mosaic glass excavated at Augst (CH), are a prime example of the val-
ue of fragments for reconstructing a lost technique. In addition to the mosaic patterns decorating the 
surfaces, some fragments show mosaic patterns hidden in the thickness of the wall, while others show 
deformed patterns squeezed into the width of a broken edge. Since it would have been very difficult to 
create the mosaic patterns while the vessel was being blown, I suspected that they were already in the 
glass before the glassblower picked it up, - a scenario that would have been feasible if the artisan began 
with preformed, solid pieces of mosaic glass instead of gathering molten hot glass. 
	 The Furnace Projects at Villa Borg provided opportunities to play with this idea. Successful exper-
iments showed that an ancient glassblower could have used the glowing hot tip of a blowpipe to pick up 
and blow preheated mosaic glass florets or fragments of broken mosaic glass vessels. The blown mosaic 
glass from Augst and elsewhere  dates from the late first to second half of the second century CE. If the 
artisans began their pieces with solid glass, this may explain why no provisions for gathering hot molten 
glass were found at mid first-century Avenches (CH), one of the earliest glassblowing sites fully excavat-
ed in Europe. The glassblowers at Avenches could have picked up and blown bits of solid glass.

Some Thoughts on the Significance of Fragments for Un-
derstanding Ancient Glassworking Techniques
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Marianne Stern
Independent scholar, Netherlands

	 Teaching Latin, Greek and ancient history at a Dutch gymnasium, I soon discovered that I missed 
doing research. A grant from the Alexander von Humboldt Foundation enabled me to study in Germany 
and travel in Italy and the Near East in preparation of a PhD on the ancient glass at the Fondation Custo-
dia, Paris. In Beirut I sketched the vessels on exhibit in the museum of the American University of Beirut 
and the National Museum (January 1975).
	 I taught archaeology at the universities of Leiden, NL and Ann Arbor, USA and was curator of Ro-
man glass at The Toledo Museum of Art. After discovering that the Museum owned a workshop where 
one could learn to blow glass, I immediately signed up and became hooked. It is much more fun to blow 
glass than to write about it, not to mention the bonus of having immediate gratification: the next day 
already one can see the result of one’s efforts! I became a professional glassblower in my own right. 
Research of ancient glass-working techniques and tools led to various experiments and the organization 
of several workshops, including “Blowing with ceramic pipes.” In 2002 I moved back to the Netherlands 
and am currently an independent scholar. 



Bettina Birkenhagen
Archaeologist and director of the Archaeological Park Roman 
Villa Borg, Germany

	 Archaeologist and director of the Archaeological Park Roman Villa Borg. I studied prehistory and 
early history, classical archaeology and geography at Saarland University in Saarbrücken, where I also 
completed my doctorate. Since 2003, I have been in charge of the Archaeological Park Roman Villa Borg 
and am responsible for the excavations, the reconstruction and the museum. I have been conducting in-
tensive research on glass production in Roman antiquity for years. In 2013, together with Frank Wiesen-
berg, I founded the “Borg Furnace Project”, which uses glass furnace experiments to test the production 
of ancient glass in an experimental-archaeological way. In recent years, I have published several papers 
on the subject of antique glassmaking techniques and antique glass furnaces.

	 In 2013, glass furnaces were reconstructed in the Archaeological Park Roman Villa Borg (Germa-
ny) according to roman designs. The furnaces have been in operation at least once a year since then. In 
recent years, roman glass processing and ancient manufacturing techniques have been researched with 
the support of recognised specialists from various countries and in cooperation with various universities. 
The lecture will explain the reconstruction of the glass workshop and deliver an insight into the latest re-
sults of the project, in particular into the production of mould-blown and free-blown glass, mosaic glass, 
gold ribbon glass and roman window panes. In addition, experiments were carried out on the melting of 
raw glass from the known raw materials sand, lime and natron. Other projects were realised for various 
research institutions and universities and are also briefly discussed.

Experimental Archaeology: Glass furnaces and production 
of ancient glass forms
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Sylvia Fünfschilling
Independent researcher of ancient glass, affiliat-
ed to University of Basel, Switzerland

	 After school in Germany and Switzerland, I studied at the university in Basel, beginning with 
russian language, art history and archaeology of the roman provinces, than changing from art history 
to sanskrit. My master was on roman glass from a site in Switzerland named Baden. Immediately after 
university I started to work at the roman site of Augusta Raurica near Basel, firstly drawing archaeologi-
cal finds, then doing the inventory of the excavations for 35 years. The finds cover a time range from 1st 
century to 7th/8th century including middle ages and modern times. During my time in Augusta Raurica 
I studied glass from several swiss sites, from a french site near Paris, from german sites, from Carthage, 
from Italy, from Turkey and worked with Prof. Stefanie Martin-Kilcher in Syene, Egypt. My thesis was on 
an insula in Augusta Raurica. From 2021 until 2018 I have been president of the International Association 
of the History of Glass, I’m member of l’association française pour l’archéologie du verre and represen-
tative of AIHV for the glass associations meetings in Italy and during the International Year of the Glass 
2022. I’m actually retired but keep on working on glass. 
A list of publications can be seen on www.archeophile.com

	 Glass vessels can be very helpful to date contexts, they can tell us about trade, fashion and daily 
life. The communication will focus on the many possibilities glass vessel give for datation. Contexts from 
western provinces will be discussed more prominent than Near Eastern ones. 

Glass as an important small find

Together with Marianne Stern (left side)
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Jasmina Davidović
Museum curator, Museum of Srem

Zvezdana Štimac
Curator in training, Museum of Srem

	 Roman glass kept in the Museum of Srem, in Sremska Mitrovica (at Roman times seat of the 
province Pannonia Secunda – Sirmium) is numerous, not only by inventored numbers of artifacts but 
also but vast study collection from all 85 archaeological sites excavated in the town. This glass was 
partially published in two mayor works, one on glass in Yugoslav part of province Lower Pannonia and 
the other one on glass in Serbia. There are 400 items inventored in our glass collection but study ma-
terial can be conted in thousends of sherds of glass. Although from this number only 160 is identified 
as vessels, there is a huge number not inventored material that can also be restored. Some of the glass 
material went under conservation procedure, latety we did 20 vessels in order to prepare them for the 
permanent exhibition in our Museum. The rest of inventored material are glass bracelets (174 in count), 
beads, rings, some figures of glass, stamps, mixing sticks, plates and some objects of unknown purpose. 
All this glass was done in glass blowing tehnique, manly for the reason that Sirmium became Roman 
town at the end of old era and lasted unti 582, conquered by Avars.
Sirmium was place where glass was coming from Italy, Syria, Cologne, and also some Pannonian centers. 
There was also local, town production of glass with finds of the glass kiln and raw glass mass which was 
obviosly imported to Sirmium and here transfered into vessels. 
We would also like to present our experimental archeology workshop of glass blowing done in cooper-
ation with one of inhabitants of Sremska Mitrovica. 

	 Archaeologist working in the Museum of Srem, Sremska Mitrovica, 
Serbia, since 2001 as a museum curator in charge of Roman collections of 
pottery, stone and glass. Degree in archaeology obtained in 1987. at the Bel-
grade University, Philosophical faculty, department of archaeology. Partici-
pated in many archaeological excavations in Sremska Mitrovica, which lies 
on remains of  Roman town of Sirmium and also in Slovenia. Participated in 
many projects in regards to Roman stone, pottery and other material found 

in Sirmium. Also presented material in Belgrade, Zagreb (at the Archaeological Museum and lectures on 
pottery at the faculty), Ljubljana (at  the faculty), Bordeaux (participant of project with Balcanological 
institute from Belgrade and University of Bordoeaux)  Viminacium and Ptuj. All published work can be 
seen at Academia.edu.  Speaks English, reads French and Russian. Currently working as a project man-
ager in Danube Transnational Project under acronim Archeodanube.  

	 Currently a curator apprentice at the Museum of Srem with B.A. in 
Archaeology from the University of Belgrade, Serbia and is working on her 
Master thesis in Roman pottery – the imitation of terra sigillata (Pannonian 
Slipped Ware-PSW). She has experience in archaeological excavations in 
Sirmium and also in Spain. She was a scholarship receiver for a month last-
ing programme on Roman pottery in Pompeii and Pollena Trocchia. During 
her practice in the Museum of Srem she had the possibility to work with 

different types of artefacts and among them with glass ones. She was working on it with her tutor Jas-
mina Davidović (museum counselor and an archaeologist) and she had the chance to be introduced to 
Roman glass through arrangement of the depot where the glass is. She is skilled in taking photographs 
and doing drawings of artefacts. She passed basic course of pottery conservation at the Central Insitute 
of conservation in Belgrade, Serbia. She speaks Serbian, English and Spanish and has good knowledge of 
Italian. She is a member of the European Association of Archaeologists.

Collection of Roman glass from the Museum of Srem
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Stephen Koob
Chief conservator Emeritus, Corning Museum of Glass	

	 Stephen P. Koob received an MA (1976) in Classical Archaeology from Indiana University, and a 
BSc (1980) in Archaeological Conservation and Materials Science from the Institute of Archaeology, Uni-
versity of London.  From 1986-1998 he worked as conservator, specializing in ceramics and glass, at the 
Freer Gallery of Art and Arthur M. Sackler Gallery, Smithsonian Institution, Washington, D.C. 
	 In 1998 he came to The Corning Museum of Glass, from where he has recently retired, as Chief 
Conservator Emeritus. He has recently published a book, “Conservation and Care of Glass Objects”. He 
is a Fellow of IIC (International Institute for Conservation) and a Fellow of AIC (American Institute for 
Conservation).  He has received the Sheldon and Caroline Keck Award from AIC (2014) and Honorary 
Membership from AIC (2017).

	 Paraloid B-72 is, without question, the best adhesive for archaeological glass. It is also recom-
mended as a consolidant and resin for loss compensation. This acrylic copolymer was designed to be 
extremely stable and both research and practice have proven that to be true. It is easily prepared and 
has wide popularity, owing to its long-term stability, easy application, adjustability, and reversibility. It is 
used simply in acetone, or acetone-ethanol mixtures, and has minimal toxicity. It has moderate strength, 
which is exactly what archaeological glass requires, and works well with extremely thin to even thick 
glass.
	 Other advantages of B-72 adhesive include fast tack, fast setting time, dependability, and low 
cost. It can be prepared to suit various requirement, including very thin or thick glass, and varying work-
ing environments. Recent evaluations of its Glass Transition Temperature (Tg) indicate that can also be 
used on-site, in temperatures up to 50 degrees Centigrade. 
	 Although numerous solvent resins are available for consolidation, Paraloid B-72 stands out. Its 
well-known stability and reversibility, along with its non-yellowing and solubility have been well docu-
mented. It has a very low viscosity, particularly at low concentrations. It is an excellent strengthening 
agent for loose and flaking weathering layers and yet is permeable to water, if the consolidation is used 
as a pre-treatment to desalination. The consolidant can be introduced carefully by brush, or by pipette. 
More recent research and practical applications confirm its use as a casting resin for loss compensation. 
It can be clear, colored, textured, and shaped to fill any losses, for both structural or aesthetic needs.

Paraloid B-72 for archaeological glass: its use as an adhe-
sive, consolidant and resin for loss compensation
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Claire Cuyaubère 
Objects conservator, INP, Paris

Cécile Rodier
5th-year student in conservation, INP, Paris

On August 4, 2020, amid the damage caused by the blast at the port of Beirut, a showcase at the Amer-
ican University of Beirut (AUB) Archaeological Museum was toppled over and fell face down onto the 
floor. The glass case displayed 74 glass objects dating from Roman and medieval periods.
A joint operation by the Institut National du Patrimoine and the International Alliance for the protec-
tion of heritage in conflict areas (ALIPH) sent objects conservator Claire Cuyaubère to the AUB Archae-
ological Museum, to help with recovering the broken objects and numerous shards from the gallery 
floor. The pile of shards was organized according to a grid, to gather them while preventing any loss of 
connections between shards, and of information about their location on the gallery floor. Emergency 
treatments such as structural and surface consolidation were also carried out.
A second project, also funded by ALIPH and organized with the Institut National du Patrimoine, took 
placed in June and July 2021 and focused on sorting out the fragments, advanced puzzle work, and 
conservation treatment of a dozen glass vessels. Claire Cuyaubère and INP conservation student Cécile 
Rodier worked with the AUBAM team and AUB archaeology students to identify glass fragments, sort 
them and rehouse them, and select objects for reconstruction and conservation. They stabilized the 
most fragile and degraded glass fragments, and were able to join the most complete vessels back to-
gether. Fourteen glass objects were installed back in their case on August 4, 2021. Another aspect of 
the project consisted in selecting and sorting fragments of eight objects which condition allows them to 
travel to the British Museum. Claire Cuyaubère and Cécile Rodier stabilized and packed the fragments 
so they can be treated at the British Museum’s conservation department in 2022.

	 Claire Cuyaubère is an objects conservator who trained at the In-
stitut National du Patrimoine in Paris and specializes in glass, ceramic and 
enameled objects. She worked on Islamic ceramics, Ancient Near East 
archaeological artifacts, and East-Asian inorganic objects for five years 
at the Freer/Sackler Galleries in Washington, DC. As a conservator in pri-
vate practice now based in Paris, she works for various museums such as 
the Musée du Louvre, Bibliothèque Nationale de France, Musée des Arts 

Décoratifs-Paris, Louvre-Lens, Musée d’Art Moderne de la ville de Paris, Centre Pompidou, Musée des 
Arts Décoratifs de Strasbourg, etc. In 2020 she led an emergency recovery project at the American Uni-
versity of Beirut Archaeological Museum, and a glass conservation project in 2021.

	 Cécile Rodier is a 5th-year student in conservation at the Insti-
tut National du Patrimoine, specializing in glass, ceramic and enameled 
objects. She took part in the glass conservation project at the American 
University of Beirut Archaeological Museum in 2021 as an objects con-
servation intern for two months. She also interned at the Byblos archeo-
logical site with Nathalie Hanna, as well as in several private conservation 
workshops in Paris, and at the Centre de Recherche et de Restauration des 

Musées de France (C2RMF)’s archaeological department in 2019. She is currently working on her mas-
ter’s thesis, which deals with the study and conservation treatment of a Chinese dragon-shaped roof tile 
from the Ming dynasty (1368-1644), belonging to the Musée Cernuschi in Paris.

After August 4: Recovery and glass conservation at Ameri-
can University of Beirut Archaeological Museum 
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James Fraser
Curator, Ancient Levant and Anatolia, supported by HENI; 
Middle East Department; The British Museum

	 Dr Jamie Fraser is Curator for the Ancient Levant and Anatolia, supported by HENI, at the Brit-
ish Museum. He has worked on archaeological projects in Jordan, Syria, Iraq, Afghanistan, Uzbekistan, 
Kashmir, Greece, Cambodia, Australia and the Solomon Islands. He received his PhD at the University 
of Sydney in 2016. In 2018, he published the monograph Dolmens in the Levant about megalithic tomb 
monuments from the Bronze Age, and the book was awarded the G. Ernest Wright Award for Best Ar-
chaeological Publication. Jamie currently directs a British Museum dig investigating a 4,500 year-old 
olive oil factory at Khirbet Ghozlan in Jordan.

	 The Beirut Glass Project is one of several projects developed in response to the destruction of 72 
glass vessels at the Archaeological Museum by the Beirut port explosion in August 2020. It celebrates a 
new collaboration between the Archaeological Museum at AUB and the British Museum in London. This 
presentation overviews the context in which the project developed, the aims that it hopes to achieve, 
and the methodologies that it will use.
	 The project’s primary aim is to reconstruct and conserve eight glass vessels in the conservation 
laboratories at the British Museum, funded by The European Fine Arts Foundation. This work builds on 
the extraordinary puzzle-work undertaken by AUB staff and volunteers with experts from the INP, who 
identified eight vessels whose fragments were suitable for travel. The conservation work has recently 
commenced, following the arrival of the vessels in London in December 2021. The BM will also host a 
museum professional from AUB for three months to undertake technical training in glass conservation 
and other museum-wide activities.
	 The project will also use compositional analytical techniques (eg. SEM-EDX, XRF) on glass frag-
ments to help characterise the glass and build a better picture of the life of the eight objects, including 
their manufacture and trade. In collaboration with Prof Ian Freestone at UCL Institute of Archaeology, 
we hope also to analyse the glass shards using LA-ICP-MS equipment. LA-ICP-MS can deliver precise and 
accurate data on major, minor and trace (down to ppm or sub-ppm levels) elements with minimal or no 
sample preparation.

Joining shards, joining hands: new collaboration between 
AUB and the British Museum as the Beirut Glass Project
James Fraser; Duygu Camurcuoglu; Joanne Dyer; Loretta Hogan; Zeina Klink Hoppe; Andrew Meek and 
Nadine Panayot
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Duygu Camurcuoglu
Senior inorganic objects conservator, British Museum

	 Dr Duygu Camurcuoglu ACR, FIIC has completed her BA in Classical Archaeology in Istanbul Uni-
versity, Turkey. She has pursued her education at the Institute of Archaeology, UCL, London where she 
completed her MA and MSc in the Conservation for Archaeology and Museums programme in 2004, 
followed by gaining a post at the British Museum (BM) as a ceramics, glass and metals conservator. She 
also worked as the head conservator for the renowned Neolithic site of Catalhoyuk (Turkey) for 8 sea-
sons, supporting the site to gain ‘World Heritage Site’ status, as well as several students and colleagues 
through their career development. Currently Duygu works as a Senior Inorganic Objects Conservator at 
the BM. Most recently she became the Lead Conservator for the Beirut Glass Project which is an interna-
tional collaborative project between the BM and the Archaeological Museum of the American University 
of Beirut. Duygu was also a part of the team who won Icon’s Nigel Williams Prize in 2019. She is an Icon 
Trustee , Professional Accreditation assessor and mentor for Icon. She is well-connected both nationally 
and internationally and actively collaborates with international conservation institutions, such as IIC and 
ICOM-CC organising large scale conferences. She gives lectures for conservation students at various uni-
versities in the UK and abroad. Her main interest areas: research into investigation of archaeological ma-
terials, interpretation and display of objects in museums, conservation research, building international 
relationships, training and career development in Conservation, leadership in Conservation.

	 The conservation and reconstruction of a Romano-British glass funerary urn was carried out at 
the British Museum for enabling the safety and display of the object for an international travelling exhi-
bition. Unlike some Roman glass, this mould blown urn was made of thick glass, and it was one of the 
biggest Romano-British funerary urns found so far in the continent. Upon discussions with the curator, 
the conservator was given the opportunity to study the object in detail both from the curatorial and 
conservation points of view in order to understand its conservation history, whilst building a contextual 
story around the object.  The urn was possibly conserved in the 1970s and its conservation treatment 
needed to be renewed by using the most recent and suitable materials in glass conservation. Inevita-
bly, there were a few challenges during the treatment, such as accessing detailed conservation records 
and dismantling old adhesives. These were overcome by further investigation and communication with 
colleagues. Nevertheless, one of the most exciting and inspiring aspects of the project was the filming 
and broadcasting of the actual conservation work on the glass urn. The conservator was filmed at each 
stage of conservation, including the scientific analysis of the glass. Even though recording the whole 
conservation process via filming brought its own challenges, it has created something quite unique and 
valuable both for public and conservation professionals. Watching the story of the urn, how to handle 
and conserve archaeological glass, techniques and materials used by the British Museum conservators 
kept the public excited for weeks and helped them to connect the past with present. As a result, 10-part 
British Museum You tube series on the conservation of this important glass urn was produced and still 
being used by various conservation training programmes across the world as a teaching tool for glass 
conservation.

Engaging Public through the Glass: The Conservation and 
Filming of a unique Romano-British Glass Urn from the 
British Museum
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Malek Tabbal
Professor of Physics, Department of Physics – American Uni-
versity of Beirut (AUB)

	 Professor of Physics at the American University of Beirut (AUB). He is also the director of two 
large scholarship programs at AUB: the USAID University Scholarship Program and the Abdulla al Ghurair 
Foundation for Education STEM program. He received his BS and MS in Physics from AUB and complet-
ed a PhD in Applied Physics at the Ecole Polytechnique de Montréal, Canada. Following a post-doctoral 
fellowship at INRS-Energie et Matériaux (Québec), he joined AUB in 1997. He has won several awards 
that include the Arab Fund for Social and Economic Development Distinguished Scholar, the Lebanese 
National Council for Scientific Research (LCNRS) Excellence Award as well as AUB’s Teaching Excellence 
award. He held several key positions at AUB such as Associate Dean of the Faculty of Arts and Sciences 
and Director of AUB’s Leadership, Equity And Diversity Initiative. Dr. Tabbal’s research expertise lies in 
thin films and nanomaterials physics, growth and characterization. He leads AUB’s applied physics re-
search group in laser and plasma assisted synthesis of functional materials. Prof. Tabbal is also involved 
in a research collaboration with the Lebanese Commission of Atomic Energy to study pottery excavated 
from Tyre using ion beam analysis techniques. He is also part of a recently initiated project on the inves-
tigation of antique glass artefacts of the AUB Archeological Museum using materials science techniques.

Mohamad Roumié
Research Director, Lebanese Atomic Energy Commission, 
CNRSL

	 Mohamad Roumié is currently Research Director at the Lebanese Atomic Energy Commission 
of the Lebanese National Council for Scientific Research (LNCSR), in addition to acting as head of the 
unique accelerator facility in Lebanon. He received his PhD in Nuclear Physics from Strasbourg University 
in 1994 and joined the Lebanese CNRS in 1996. He is a recipient of the LNCSR Research Excellence Award 
and is active in a large number of research projects with local and international partners including AUB, 
the International Atomic Energy Agency and the Centre de Recherche et de Restauration des Musées 
de France. His research interests focus on promoting and using IBA (Ion Beam Analysis) techniques for 
applied research in materials science, environment and cultural heritage.
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	 The last couple of decades have witnessed tremendous progress in the development of modern 
tools and sophisticated techniques for the characterization and analysis of materials. Although these 
advances have predominantly been driven by applications in the pharmaceutical, environmental, and 
high-tech industries, the advent of these techniques has proven crucial for addressing long-standing 
challenges and questions in the field of Cultural Heritage (CH) and Archaeology. Indeed, the use of such 
advanced materials characterization instruments has significantly impacted the physico-chemical inves-
tigation of CH materials and archaeological artefacts, paving the way to a better understanding of their 
origin and authenticity, their making, as well as the historical trade routes and the context in which they 
were produced. 
	 In this project, we study the chemical composition of glass objects from the AUB Archaeological 
Museum that were shattered by the Beirut explosion, aiding in their restoration and investigation. Such 
analyses will contribute to the discussion of provenance and date of the glass from which the original 
objects were made, information that is currently not known or confirmed. This in turn will significantly 
improve our understanding of ancient glass production in the region. The first part of the presentation 
will give an overview of the basic principles of the two main materials characterization techniques that 
will be used in the project, namely portable X-Ray Fluorescence (XRF) and Scanning Electron Micros-
copy (SEM-EDS) which are locally available, at the Lebanese National Council for Scientific Research 
(CNRSL) and AUB, respectively. Furthermore, the measurements can be controlled or complemented, 
when needed, by ion beam analysis techniques, such as PIXE (proton induced X-ray emission) and PIGE 
(proton induced gamma ray emission), which are performed at the accelerator facility of the Lebanese 
Atomic Energy Commission (LAEC-CNRSL). In the second part of the presentation, we will report prelim-
inary results on XRF measurements on the glass from the AUB museum. We will conclude by assessing 
the potential of this project for capacity building in Lebanon for the investigation of archaeological glass 
artefacts and for setting up a long-term research collaboration between the Science and Technology in 
Archaeology and Culture Research Center (STARC) of the Cyprus Institute and the Lebanese partners at 
AUB and LAEC-CNRSL. 

Investigating antique glass artefacts of the AUB Archeo-
logical Museum using materials science techniques
Malek Tabbal; Mohamad Roumié and Thilo Rehren
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Daniel Asmar
Associate Professor, The DIgiTal Cultural Heritage (DITCH) 
center at the Maroun Semaan Faculty of Engineering and 
Architecture (MSFEA), AUB

	 Daniel Asmar is an Associate Professor in Mechanical Engineering at the American University of 
Beirut.  Daniel received his Bachelors degree in Mechanical Engineering from the University of Waterloo 
in 1993. He later earned his Master’s degree in Mechanical Engineering from the American University 
of Beirut in 2002, and his Ph.D. in Systems Design Engineering from the University of Waterloo in 2006.  
Daniel’s research interests are in Robotics and Computer Vision. Specifically, he has interests in visual 
perception, autonomous robot navigation and mapping, environment representation and recognition, 
augmentation techniques in archeology, and segmentation methods in Computer Vision.  He has several 
publications in these areas in refereed journals and conference proceedings. Daniel is an ASME member, 
a senior member in IEEE, and was the founder of the joint IEEE Lebanese chapter in Robotics and Auto-
mation, Instrumentations and Measurements, and Control Systems.  Daniel is a member of the World 
Economic Forum (WEF) council on Artificial Intelligence, Robotics, and Virtual and Augmented Reality. 

	 The reconstruction of broken glass relics from their constituent shards is a challenging task be-
cause of the delicate nature of the shards, as well as the difficulty in determining their correct position-
ing during reconstruction. The problem can be viewed as that of solving a 3D game puzzle but is much 
more difficult because on one hand pieces (i.e., shards) are often missing, their edges are unstructured, 
and their color and texture vary little between pieces.  On the other hand, the shards are usually quite 
fragile, allowing very little trials to position them correctly during reconstruction. The above reasons jus-
tify the need for a tool that can automatically identify shards from each other and direct the renovator 
to their correct placement in the reconstructed relic. In this talk, we propose to use Computer Vision to 
generate 3D digital reconstructions of the shards, and then solving the 3D puzzle digitally in a comptuer 
to obtain the correct position of each constituent shard. Then, an Augmented Reality application will be 
built to indicate to the renovator via wearable goggles (Microsoft HoloLens) the correct placement of 
each shard during reconstruction. 

Leveraging Augmented Reality (AR) and Computer Vision 
in the Reconstruction of Damaged Glass Relics
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