
THE BOSSES  
from the DIVINITY SCHOOL CEILING in Oxford 

Three 1:1 facsimile bosses and one pendant from the Bodleian Library, Oxford — 
recorded using photogrammetry and 3D printed in a composite stone material — are 
displayed at Future Labs 2026 so that they can be inspected and touched. These bosses 
are part of the Divinity School ceiling, positioned eight meters above your head, where 
it is impossible to see the complexity and detail of the carving. 

ARCHiOx and Factum recorded the whole ceiling at high resolution. It is the first time 
that the remarkable perpendicular gothic ceiling designed by William Orchard has been 
recorded in three dimensions. The sculptural details that are now accessible will help 
scholars re-access the importance of 15th century English carving. The ceiling was last 
photographed in 1914 and a comparison between these black and white images and the 
recent colour sculptural recordings provides the comparative data needed for detailed 
study and condition monitoring. The famous ceiling, with 450 bosses that each tell a 
story has now come back into the public domain and is revealing details that provide 
access to the imagination and skill of carvers working in the second half of the 1400s.

Images: coloured ortho projection of the Divinity School ceiling with close-up at 1:1 scale of the boss representing 
Saint Veronica, from data captured by Factum Foundation in 2024-2026 using photogrammetry and LiDAR, as part of 
ARCHiOx's collaboration with the Bodleian Libraries, led by John Barrett. 

About FACTUM FOUNDATION
The Factum Foundation for Digital Technology in Preservation is a not-for-profit 
organisation, founded by Adam Lowe in 2009. It works alongside its sister company, 
Factum Arte: a multi-disciplinary workshop dedicated to digital mediation in contemporary 
art and the production of facsimiles. Factum Foundation was established to actively 
demonstrate the importance of documenting, monitoring, studying, recreating and 
disseminating the world’s cultural heritage through the rigorous development of high-
resolution recording and re-materialisation techniques.

New technologies for capturing and reproducing reality are radically changing the way 
we perceive and engage with our cultural environment. This is attracting the attention 
of a growing number of disciplines and is opening unprecedented directions for research 
and stewardship in the fields of historic preservation and heritage management. 
Factum Foundation is a global reference in the development and application of specific 
technologies for non-contact, high-resolution documentation of cultural artifacts.

In 2026, Factum Foundation was given the Europa Nostra Heritage Champions award 
for its work to provide the tools and workflow to record and preserve cultural heritage. 
In 2025 Adam Lowe was awarded an OBE for services to the arts.

Factum Foundation for Digital Technology in Preservation  
is a not for profit organisation based in Madrid. 

Factum Foundation London has a charitable status in the UK.

Factum Foundation Americas is an active not for profit organisation with a 501c3 status.

Factum Foundation Helas will open in Greece before the end of the year.
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RECORDING TECHNOLOGIES 
DEVELOPED BY FACTUM FOUNDATION exhibited at Future Lab 2026 

THE LUCIDA 3D LASER SCANNER

Conceived and developed at the start of  Factum Arte by the artist Manuel Franquelo, 
the Lucida is a close-range, non-contact laser system that captures high-resolution 
surface data as a depth-map. This technology records 3D data in 48 cm x 48 cm ‘tiles’ 
by projecting a moving strip of  red light onto the surface of  an artwork. The distortions 
in the light caused by the surface relief  are captured by two video cameras positioned 
at 45° to the laser. Scanning is controlled from a laptop through a simple, intuitive user 
interface that allows an operator to control the intensity of  the laser light. The Lucida 
can capture both dark and light colours within one object, as well as glossy and reflective 
materials like gold. 

The Lucida is the result of  more than 30 years of  experience in the field of  surface mapping. 
The first versions were created in the late 1990s by adapting existing technologies to the 
specific requirements of  cultural heritage documentation. The demanding conditions 
for capturing, for example, wall reliefs in the Tomb of  Seti I (Luxor, Egypt) made it 
necessary to think differently. The management of  surface data as grey scale depth maps 
was one of  the novel solutions that made it possible to process, align, and reproduce 

large painted areas with a spatial resolution of  100 microns (10,000 points per cm2). 
A definitive version of  Lucida was created in 2011 (with new hardware and software 
conceived from scratch), and it was first used at the Museo del Prado (Madrid) to record 
a canvas painting by Titian and a panel by Rubens. Since then, Lucida has been employed 
to record hundreds of  artworks in the world. Lucida helps access the complex histories 
embedded in the skin of  an object, turning it into subject for study. 

THE SELENE PHOTOMETRIC STEREO SYSTEM

Selene Photometric Stereo System (PSS), developed by Factum, is designed to 
extract detailed information from flat or semi-flat surfaces. The system, designed by Jorge 
Cano and the team at Factum, integrates various inputs from non-contact recording 
technologies. It is easy to operate and captures both surface information and colour 
simultaneously. The four flashes used in the system are synchronised via a custom-built 
electronic board. The principle is well known, but the software Factum has produced is 
elegant and based on cartographic principles.

Factum and the Bodleian Library launched the Selene Circle to function alongside 
the recording system. The aim is to grow a community of  practice united around the 
application, development and results of  the Selene PSS for heritage preservation and 
dissemination. The Selene circle was launched to demonstrate the importance of  surface 
recording to research institutions and collections. Alongside training and technical 
assistance, the Selene Circle provides ongoing support for project development, fostering 
productive exchanges and meaningful discussions between members. Institutions that 
have already joined the Selene Circle include the British Museum in London, Princeton 
University Library, the National Gallery in Washington, John Rylands Research Institute 
and Library and recently the Qatar National Library. The goal of  the Selene Circle is to 
create a global network of  institutions that own and use the system, sharing research, 
supporting one another, and continually advancing the application of  the technology. 
Together, we are working towards a worldwide community focused on the digital 
preservation of  cultural heritage by treating everything as a three-dimensional object 
rather than a two-dimensional image. 

From DIGITAL to PHYSICAL
Digital used to mean virtual; now it can equally be physical, not only online, but through 
re-materialised objects. Bringing objects back to the physical world closes the circle. 
Digital data can now be ‘printed’ at high resolution and without human touch to make 
exact replicas. 

Through a combination of  digital technologies and craft skills, Factum Foundation has 
been pioneering a rigorous approach to replication, developing new techniques to  
re-materialise the shape, surface texture, colour, and character of  the original. Facsimiles 
can act as tools of  preservation, restoration, repatriation (enabling objects to return 
physically to the contexts and communities for which they were made) and as vehicles 
of  dissemination (allowing works to exist in more than one place at once and to be 
appreciated by a wider audience). Time and place were the critical aspects of  Walter 
Benjamin’s understanding of  originality. Factum’s goal is to celebrate material evidence 
and readdress the relationship between originality and authenticity. 

IPOGEO DEI CRISTALLINI
Revealing the underground treasures of Naples 

The Greek tombs of  the Ipogeo dei Cristallini, in Naples, home to some of  the finest 
examples of  ancient Greek polychrome sculpture, only admit twenty visitors a day in 
order to protect the fragile environment. Access is further restricted by a steep staircase. 
Located in the city’s Rione Sanità, the Ipogeo dates back more than 2300 years.  It was 
originally part of  a necropolis of  open-air rock-cut tombs — now more than 10 metres 
below current ground level — it reveals the changing levels of  the city.

Using high-resolution data from Factum's 2024 recording campaign, Chamber C has 
been rematerialised in two complementary forms. A 1:1 reconstruction features 
parts of  the kline (couches used in ancient Greece to recline on while partaking in a 
symposium), inscribed walls, and, the incredibly well-preserved Head of  Medusa located 
in the lunette on the back wall. Chamber C is in remarkable condition and contains 
important information about the burial practices of  the ancient Greek community in 
Naples. To locate this section in its full context, a maquette of  the complete tomb — its 
wall surfaces produced using Canon elevated printing technology from 3D and colour 
data — allows the visitor to understand Chamber C within the architecture of  the whole 
Ipogeo: the scale, the sequence of  spaces, the relationship between the chambers as 
they were experienced in antiquity, bringing the visitor as close as possible to the unique 
experience of  these remarkable tombs.

To complement the facsimile and the maquette, Factum Foundation has developed a 
web experience combining photogrammetry and LiDAR point cloud data, navigable at 
the stand via keyboard, gamepad or hand gestures, with user-controlled virtual lighting 
that restores something of  the original candlelit experience. This application allows the 
visitor to be immersed in the environment of  the tombs and move through them freely, 
inspecting every part in great detail. A web version offers 360º views of  each chamber — 
lightweight enough to run on any device, with mobile gyroscope navigation and selected 
objects viewable in augmented reality. 

IGBO UKWU BRONZES
A group of  bronzes was excavated in Igbo Ukwu, Nigeria, in the mid-20th century by 
the archaeologist Thurstan Shaw. They are currently housed in the Nigerian National 
Museum, Lagos, the British Museum, and the University of  Ibadan. Over subsequent 
decades, the Igbo Ukwu community lobbied the museums for access to the original 
artefacts, however, the security infrastructure was not considered adequate for them 
to return. Factum collaborated with Dr Pamela Jane Smith (the widow of  Prof. Shaw), 
Kingsley Daraojimba and the Igbo Ukwu community on a project to digitise and produce 
facsimiles of  key artefacts for the Shaw Institute of  Cultural Art. The project is an 
example of  'domestic repatriation', highlighting that as well as international repatriation, 
access to repatriated artefacts within large countries such as Nigeria is a sensitive issue. 

One Igbo Ukwu Bronze facsimile is displayed at FutureLab 2026. Others can be viewed 
online as both 3D models and images bringing 9th-10th-century metalwork into direct 
dialogue with the questions of  access and location that define the project.

UNSEENthe
SEEING

RECORDING 
REVEALING 

RE-MATERIALISING
Access to Cultural Heritage in diverse forms  

Future Lab 2026

The experimental physicist must be a jack-of-all-trades, a versatile but amateur 
craftsman. They must blow glass and turn metal, though they could never earn their 
living as a glass-blower nor even be classed as a skilled mechanic; they must carpenter, 
photograph, wire electric circuits, and be a master of gadgets of all kinds; they may 
find invaluable a training as an engineer and can profit always by using their gifts as a 
mathematician. In such activities they will be engaged for three quarters of a working 
day. During the rest they must be a physicist , that is, they must cultivate an intimacy 
with the behaviour of the physical world.

Patrick Maynard Stuart Blackett,
from The Craft of  Experimental Physics (1933).

Digital technology now plays a central role in the preservation, study, and dissemination 
of  cultural heritage. Over the past twenty-five years, Factum Foundation for 
Digital Technology in Preservation, along with its founding company Factum 
Arte, have been developing ‘input’ and ‘output’ technologies to foster a creative 
approach to preservation. Since the start, Factum has pioneered high-resolution 
recording technologies and re-materialisation techniques that have played a vital role 
in documenting, researching, and disseminating some of  the world’s cultural treasures, 
transforming them into digital and material evidence that can be safeguarded for future 
generations. In the process, they have brought a diverse range of  things to light that 
were previously invisible or simply unnoticed. 

The systematic non-contact recording of  the surface of  cultural artefacts is still an 
emerging science. The data recorded in 2001 by Factum in the Tomb of  Seti I in the 
Valley of  the Kings remains some of  the best 3D and colour data that exists. We recently 
reprocessed objects from the throne-room of  Ashurnasirpal II that we recorded in 2004 
in the British Museum — they remain a record of  the surface accurate to 100 microns 
— one tenth of  a millimeter. The data we record now in ARCHiOx at the Bodleian is 
accurate to 12 microns. With special lenses even higher resolutions are possible. It’s 
not just great data — it’s also recorded in a way that can be stored economically and 
accessed by most people without specialised software and expensive computers.

Information is all around us, but we only perceive the things we are encouraged to pay 
attention to - Gravity existed before Newton’s apple fell to the ground. The rainbow 
existed before we understood light as a wave. Relativity existed before Einstein (in his 
imagination) travelled on a beam of  light. Factum invites you to share something more 
physical, more intimate — we invite you to touch and feel the surface of  the objects we 
present — both digitally and physically. Touch is the most overlooked sense, forbidden 
in museums and galleries for obvious reasons. The story we want to reveal has parallels 
to the catchphrase ‘beam me up, Scotty’ from Star Trek. At Future Labs we will de-
materialize a work of  art in front of  your eyes. Using carefully programmed algorithms 
we will mediate it and transform it so that you can see it in new ways… and then we will 
show how a variety of  new technologies can return it to the physical world. 

Stories and evidence are embedded in the surface of  artefacts. It may sound like 
a contradiction, but the more virtual the world becomes, the more its physicality 
asserts itself.

From PHYSICAL to DIGITAL
Experiencing objects in today's museum environment has become increasingly difficult. 
Queues, crowds, protective glass and low levels of  artificial light, restrict the kind of  
intimate encounter that genuine study demands; there is rarely the time nor conditions 
required to engage, reflect and discuss. 

The biography of  an object is embedded in its surface. The technologies developed 
by Factum, including the Lucida Laser scanner and the Selene Photometric Stereo 
System presented at Future Lab 2026, make a tactile encounter possible. By translating 
the surface of  objects into accurate three-dimensional records of  surface relief  and 
combining it with dimensionally corrected high-resolution colour, X-ray and multi-
spectral recordings, intimate engagement is again possible. The recordings reveal things 
that remain invisible in a museum context. Recently they helped the scholar Mark Crosby 
prove that a series of  lines on the reverse of  a copper plate are in fact the earliest known 
marks engraved by William Blake. In Future Lab 2026 we will reveal that beneath the 
surface of  a Madonna and Child that has been linked to a painting by Luini in the Wallace 
collection, there is a hidden portrait of  the 'wild' Antonietta Gonzales.

Handling works of art in a DIGITAL SPACE
Digital recording offers diverse possibilities for handling objects in virtual environments 
that are not physically possible due to the fragile nature of  the original. With some 
new developments, the lighting and the movement of  the object can be controlled 
through the movement of  your hands and zooming in and out can be controlled 
using a keyboard. With Factum’s new software, handling is intuitive. The privileges of  
collectors and connoisseurs can now be shared by everyone. Colour can be removed 
with a single click. Surface and image now coexist and can be available online, to any 
user. The multi-layered viewers, digital interactive web interfaces and Unreal Engine 
applications developed by Factum Foundation make these kinds of  interactions easy 
and readily available anywhere in the world. Everyone can now explore the incredible 
polychrome painting in the Ipogeo dei Cristallini in Naples, and they can compare it 
with the paintings of  the same time in Vergina and Amphipolis. In the real world only 
twenty visitors a day are permitted to enter the Ipogeo — online millions could share 
the same data at the same time.

MEDIATION and TRANSFORMATION
Objects, like people, change with time. What we see in museums has almost always 
been shaped by restorations that can dramatically alter how a work was originally 
intended to be seen. Cultural heritage also faces growing threats that transform 
it profoundly: iconoclastic destruction, mass tourism, war, natural disasters and 
commercial exploitation. High-resolution digital recording opens a new path: mediation 
and transformation without physical contact.

Once recorded, data becomes the material for interventions impossible in the physical 
world. Altarpieces can be regrouped, tombs remade, fragments reconstructed through 
3D sculpting guided by AI and machine learning, and displaced paintings re-imagined in 
their intended settings. 

At Future Lab 2026, San Juanito — the only sculpture by Michelangelo in Spain, vandalised 
and broken into fragments during the Civil War — is presented reconstructed. Factum 
recorded the surviving pieces in high resolution, studying every crack, chisel mark and 
trace of  erosion, and reconstructed the missing parts through 3D sculpting guided 
by photographic references and other Michelangelo sculptures. The fragments were 
reassembled in a way that reflects Michelangelo’s sculptural approach, without a single 
intervention on the original.

MADONNA AND CHILD
The Madonna and Child with Antonietta is a painting that contains two paintings. Beneath 
the outer surface of  a 16th-century Madonna and Child derived from a work attributed to 
Bernardino Luini in the Wallace Collection, lies a hidden portrait of  the 'wild' Antonietta 
Gonzales, a young girl who suffered from hypertrichosis. Her image circulated across 
the courts of  Europe as a natural curiosity. This painting was possibly owned by the 
naturalist Ulisse Aldrovandi, who kept it in his collection as one of  his trophies. At some 
point the portrait of  the little hairy girl was covered by the Madonna and Child, forcing 
Antonietta to remain hidden beneath the surface. In 2020, X-ray analysis carried out by 
the current owner, Daniel Dawson-Gordon, revealed the concealed portrait beneath: 
a girl of  seven or eight, wearing a brocade dress, her hair-covered, her face framed by 
flowers, holding an open letter towards the viewer.

At FutureLab 2026, the original painting is scanned live at the stand with Lucida. The 
resulting facsimile is displayed alongside an elevated print with the surface texture 
exaggerated five times to reveal a materiality invisible to the naked eye. X-ray and 
multispectral recordings reveal the hidden portrait of  Antonietta. A tablet with a multi-
layered browser enables visitors to move between the visible surface, the X-ray and the 
multispectral layers. The portrait of  Antoinetta can now be seen through the thin paint 
layer that has turned her into a Virgin and Child. Technology has enabled both works to 
exist at the same time. 

Colour information and shaded render from data captured using the Lucida 3D scanner of  Alois Auer's Rhinolophus 
Hippocrepis (bat), a nature print published in 1855 in Faust Poligraphisch Illustrirte Zeitschrift, Vienna. 

Right: reproduction of  Michelangelo's Young St John the Baptist (San Juanito), made with permission of  Fundación Casa 
Ducal de Medinaceli. Photo: Oak Taylor-Smith for Factum Foundation.

Left and top: 16th-century painting of  Madonna and Child, together with X-ray and multispectral images revealing the 
hidden portrait of  Antonietta Gonzales. Property of  Daniel Dawson-Gordon. 

Right: facsimile of  the Bronze Shell, one of  the Igbo Ukwu bronzes recorded by Factum Foundation in 2024 from the 
National Museum, Lagos. Photo: Oak Taylor-Smith for Factum Foundation. Top: maquette of  the complete Ipogeo dei Cristallini with the walls of  Chamber C produced using Canon elevated 

printing technology from colour and surface data. Right: 1:1 facsimile of  the Head of  Medusa, located in the lunette of  
Chamber C. Photos: Oak Taylor-Smith for Factum Foundation.

Top and right: colour information of  the front and shaded render of  the back  at 1:1 scale of  a portrait of  Christ, an oil-
on-wood panel from the series known as the Emerald Icons, dated 1506-1516 by dendrochronology and recorded using 
the Selene PSS.

Lucida 3D Laser Scanner. Selene Photometric Stereo System.


