Top: Monde illustré, Décembre 31– Villa Prangins
- Photosculpture: rotonde servant de salle de pose,
1864, engraving. Courtesy of Bibliothèque
Nacionale de France.
Left: François Willème (1830-1905), Unfinished
photosculpture – portrait head of a woman, ca.
1865, oak maquette on base. Courtesy of George
Eastman Museum.

P H OTO G R A P H A N D P H OTO G R A M

Rethinking the relationship between image and form
WRITING AND MEASURING

One of the topics of interest between the 1830s - 50s
was deciphering cuneiform (the ancient Mesopotamian
alphabet) and William Henry Fox Talbot, the English
inventor of photography, was a cuneiform scholar. He
required an objective method of transforming a written
language into a visual one.Using the action of light to induce
chemical change he found a method to fix silver nitrate
onto ‘salt paper’. He was not the first to observe that light
turns silver nitrate black but he was one of the first to find
a way to fix the image. John Herschel was the first to use
the word photography: ‘literally drawing with light’. Fox
Talbot played with this when he called his invention ‘the
pencil of nature’. But imagine what might have happened
if his interest had been in Assyrian sculpture? Instead of
converting light into tone he may have used his curiosity
to transform it into form.
A Voltaic Pile, made by Apps, London 1860’s.
The first battery was made by Alessandro Volta in 1800. By stacking alternating disks of
zinc and copper separated by pieces of felt soaked in salt water he was able to generate
a flow of electricity.

A feeling of excitement and curiosity surrounded
the displays of science and technology at the Royal
th
Institution in the C19 . The displays played an important
role in focusing and disseminating the potential of the
new technologies that started to proliferate following
Alessandro Volta’s discovery in 1800 that electricity
could be produced by chemical means. A similar frenzy
accompanied the opening of the first photographic studio
at the Royal Polytechnic Institute in Regent Street in
1841. Queues formed down the street to get a glimpse
of what was happening. George Cruikshank caught the
mood in his cartoons of Richard Beard’s studio with its
complex paraphernalia, timing devices, small prints that
took time to develop and required magnifying glasses
to examine. The technology, which often malfunctioned,
nevertheless provoked many to feel that this new art
would undermine traditional values.
Traditional assumptions about photography are still being
overturned and developed. Photography was once a
two dimensional medium. Soon after its invention it had
became photo-sculpture, then it started moving and
became film.

GREYSC ALE – TONE AND FORM

Many printing processes are dependent on the relationship between depth and tone but using the new technique
of electroforming, Alois Auer was able to develop
Naturselbstdruch (Nature’s self-printing) in 1852, the first
technique to really make this connection explicit. By
1864WalterWoodbury had invented the first continuous
tone process, which created a beautiful black and white
image through the depth of the electroformed plate:
effectively a shallow ‘jelly mould’ filled with pigmented
gelatine that is transferred onto paper.
PHOTOSCULPTURE

Both Auer and Woodbury’s processes are based on
using the relief of the surface to form the image, but
the first sculptural process was developed at the same
time (1859). It is attributed to François Willème, in Paris,
using his ‘ingenious devices’. He placed his sitter on a
circular platform surrounded by twenty-four equally
spaced cameras that were all triggered at the same time
creating twenty-four silhouettes that together described
the complete head.
Francois Willème’s set-up to make photo-sculptures
is similar to the digital photogrammetry rigs that are
now used in the film industry.

Claude Mellan (1598-1688) ,Veronica’s Veil, Formatur Unicus Una (1649), engraving.

Claude Mellan’s Veronica’s Veil, Formatur Unicus Una (1649)
is one of the great conceptual masterpieces in the history
of printmaking.The image is made from a single engraved
line of differing thickness spiraling from the tip of the
nose. The words Formatur Unicus Una (one made from
one), embedded in the engraved lines in the lower part of
the image refer to the skill of the artist, capable of making
a tonal image from a single line. The smaller words Non
Alter (no other) written at the bottom imply that Claude
Mellan believed he was the only person with the skill to
make an image of this complexity. Examples of this print
can be found without these words demonstrating that
other engravers took up the challenge and proved they
could copy his work exactly.

An image of the surface of the globe without water in the oceans.
Wilhelmus Goeree, Joodse Oudheden ofte Voor-Bereidselen Tot de
Bybelsche Wysheid, Amsterdam, 1690. Engraving.

CHOROGRAPHY:

In his great work Geographia, Claudius Ptolemy (100-170
AD) writes that Geography is the study of the world we
inhabit, but Chorography is “an impression of a part, as
when one makes an image of just an ear or an eye”. The
term Chorography refers to a singular point, a perceived
place rather than a conceptualisation of the whole
world. As a graphic representation, chorography has
similarities to photogrammetry. It is based on composite
views that are added together rather than cartographic
measurements (co-ordinates) that are plotted in relation
to each other.

V E RO N I C A C H O RO G R A P H I C S C A N N E R
VERONIC A:

A portmanteau of the Latin word Vera (truth) and the
Greek
(image), the name ‘Veronica’ is partly
inspired by the Christian legend of Veronica’s Veil. The
tale tells the story of a woman wiping the sweat and
blood off Jesus’ face as he bore the cross along the Via
Dolorosa. Through no human intervention, his likeness
was imprinted on the veil. In the history of printmaking
‘Veronica’s Veil’ has often been used as an image to stress
the transformational nature of the medium.
The desire to create a ‘true’ representation underpinned
classical art and is at the core of icon painting. Within
the early Judeo-Christian tradition, images that are
not made by human hand are called Acheiropoetoi; the
absence of subjective interpretation was thought to
give access to the divine.

Peter Apian, Cosmographia, Antwerp, 1550,
woodcut. Courtesy of the Syndics of Cambridge
University Library.

3D render of the surface data of the Hereford Mappa Mundi, c. 1300, vellum. Courtesy of
Hereford Cathedral.

James Nasmyth, the back of Nasmyth’s hand, The Moon: considered
as a Planet, a World, and a Satellite, 1874. The image was taken to
demonstrate that the surface of the moon was formed as its molten
body shrank on cooling, just as human skin wrinkles with age.

S U R FAC E M A P P I N G
The surface of things is critical in many ways and on many
different scales. The baize on a snooker table and the
turf of a football pitch condition the game. In anti-ageing
treatments using hyaluronic acid, the surface of the face
is literally sculpted by adding volume. This replaces the
fats that have been absorbed, causing the skin to sag and
wrinkle (the Veronica Chorographic Scanner was originally
designed to show the change in volume after treatment
and the effect this has in removing creases and folds in
the skin, both locally and in other parts of the face).
During restoration treatments to both faces and paintings
the surface is altered in a variety of subtle ways. The
desire to accurately record the surface of paintings began
in the Royal Academy at the Genius of Venice exhibition
(November 1983- March 1984). Many painters could
be found sitting in front of Titian’s Flaying of Marsyas, a
depiction of a faun being flayed by Apollo. It is undoubtedly
a great painting whose subject is skin, surface, the visceral
and the hauntingly beautiful. However, in this context
its importance lay in the fact that it was one of the few
paintings in this exhibition with no significant restoration
history. The artists admiring the surface were looking
at the way paint had aged without later interventions,
interpretations or alterations. It was a little dirtier than
some of the other paintings on exhibition, but the fluid
dynamics of the application of the paint were clear.
The surface showed that a mark made quickly, with a
full, loaded brush, is very different, both in intent and
appearance, from a mark made slowly with a dry brush
and light touch, or the application of paint with a finger.
The surface of a painting is integral to its meaning but
it also reveals a great deal about the biography of the
work; how it has been understood, valued and cared
for. If we can study the surface with forensic accuracy, a
great deal of information emerges.

Panoramic photograph of the Sala Bologna,Vatican City, taken using a Clauss Rodeon pan
and tilt head. The three dimensional form of the room is distorted on to a flat plane. The
process can be reversed to form a three dimensional model.

H I G H - R E S O L U T I O N P H OTO G R A P H Y
Composite photography is changing photographic
recording. Focus-stacking and macro-recording are
redefining the meaning of ‘high-resolution’ and changing
the ground rules that govern accepted photographic
skills. One of the cameras in use at the Victoria and
Albert Museum in 1858 was a vast construction with
a lens purchased in Paris, used by Charles Thurston
Thompson to produce a three foot square collodion
glass plate negative.The contact prints made from these
plates are remarkable. If you are using film, a 35 mm
negative is not capable of being enlarged to produce a
print of the same quality as a three foot square contact
print. Using digital photography many 35 mm images can
be recorded on a large-format high-resolution CCD
(charge-coupled device) and stitched together at subpixel accuracy to form a composite image. In 1996 a
3 mp camera was considered high-resolution. Twenty
years later 50 mp cameras are relatively normal. New
software is being designed to stitch large numbers of
photographs together at Gigapixel resolutions.

Veronica Scanner Mark 1 (left), and Veronica Scanner Mark II (right) in Factum Arte’s electronics workshop in Madrid.

P H OTO G R A M M E T RY
The theory behind the Veronica is based on multi-view
photogrammetry. Photogrammetry has existed since
the early days of photography and is the science of taking
measurements from photographs. It is the process of
capturing a subject from multiple angles and subsequently
collating and aligning these images based on similar points
of reference through a range of different computing
algorithms, in order to create a three-dimensional
representation of the subject. Photogrammetry has long
been used to record topography from aerial distances
and has developed alongside advancements in the fields
of photography, computing, electronics, computer vision
and cartography.
Developments in digital photography have unleashed the
potential for photogrammetry and its versatility means
it can be adapted for many situations. Composite images
can be recorded using a scanning electron microscope
to reveal every detail of very small objects in 3D, or
they can be used to produce a 3D model of a planet.
Photogrammetry can be scaled for any task.
The Veronica Chorographic Scanner has eight Canon
EOS5DIII cameras mounted onto a moving arm. The
arm revolves around a sphere divided in half so it can be
opened.The flash units are mounted onto the interior of
the two hemispheres in positions that ensure shadowfree images from all the cameras. While shadows give
shape and form within an image, they obscure information
that is essential for extracting a 3D model. As the arm
revolves around the sitter, the eight cameras each take
an image when they pass over one of the openings in
the sphere. From ninety-six photographs, with significant
overlap between the images, it is possible to build a
3D model that relates each point to every other point,
identifying exact features that are stable from different
view points and with the light coming from different
angles. This process results in the acquisition of vast
amounts of high-resolution colour information about
both shape and surface detail.

P RO C E S S I N G
Recording the data requires a chain of commands
that transform the object from one state to another.
Processing the data requires another set of instruction
as it moves from a digital image to a virtual form. The
algorithms (step-by-step instructions) that mediate the
data also condition its character. The more elegant the
algorithm the more the digital form corresponds to the
physical world.
Different specialised software packages are used to
produce a coherent and stable form. The treatment
differs if it is for screen-based imaging or physical rematerialisation. The resolution of this information is
dependent upon the number of cameras (or shots), the
image quality, the amount of overlap between images,
the type of lighting and the algorithms embedded in
the software. The data can be prepared as a render in
colour (or with various different filters), a dense point
cloud or as a triangulated mesh of millions of polygons.
Factum Foundation is processing the data with Capturing
Reality software and powerful computers. It can also
be processed using server farms on the Cloud with
Autodesk’s ReMake. At present the resolution of the
cloud processing cannot match more expensive ‘inhouse’ systems but the technology is developing rapidly
and it seems certain that in the near future exceptionally
high-resolution files will be recorded with equipment
as simple as a mobile phone camera and processed on
server farms in the Cloud.
The processing of the data is time-consuming and requires
both skill and sensitivity. As we enter into the age of ‘big
data’ it is essential that all recordings are archived in the
purest and most efficient way. One of the main advantages
of digital photogrammetry is that the data can be recorded
cheaply with a 35 mm camera and the correct lighting.
This data can be stored as images and only processed
into 3D files when required.

Stereo-lithographic printing using a Mammoth Printer made by Materialise, Leuven.

A black and white rendering of a Character Head made using the Veronica Chorographic
Scanner.

Factum Arte’s concrete printer at work in Anish Kapoor’s studio, printing one of his
sculptures that were shown at his exhibition in the Royal Academy in 2011.

A colour rendering of an unfired Gandhara head from northern Pakistan.

W H AT C A N YO U D O W I T H T H E D ATA ?
The Veronica Scanner has evolved over a period of two
years into a fully integrated package that can go from a
sitting to a processed 3D file in a matter of hours. The
resulting 3D file can then be made into a physical object
at any size and in many materials using both 3D printing
systems or CNC carving.
Some uses include:
•Documenting and recording artistic and cultural objects
in order to archive the data for further study or for rematerialisation if required. The idea of ‘open museums’
with free access to digital archives is emerging as the
most productive way of encouraging educational uses and
stimulating interest in the history of the objects and the
collections they belong to.
•Annual recordings of children as they grow.
•Portraiture – celebrity, royalty, Royal Academicians,
politicians and everyday characters are recorded in exactly
the same way – without judgement.
•Raw material for sculptors. Using the Veronica, a sculptor
can start with an exact likeness in wax or clay and change
the details and expressions as desired.
•Recording for statistical analysis and to monitor change.
This is an important use for conservation and heritage
preservation. Monitoring the rate of change of works of
art is essential to the long term survival of objects.
•Recording for medical purposes – Everyone could have
their head scanned every 5 years and keep a file with them
for when it is needed (ie. facial reconstruction following
an operation or an accident).
•Recording for anti-aging purposes to facilitate before
and after comparison.A 3D scan on the Veronica provides
an objective reference against which treatments can be
compared.
•Providing accurate portraits for virtual animation.

Printing using a Form2 Desktop 3D printer made by Formlabs, Massachusetts.

OUTPUT
Veronica’s data can be used by a whole host of output
devices that print in layers, harden liquids, carve or use
other methods to materialise volume from a 3D model.
The data can be printed using additive rapid prototyping
systems that can layer, fuse and harden synthetic materials.
The resulting objects can be molded and cast in wax
to be used in the lost wax casting process producing
objects in bronze, brass, stainless steel, corten, silver, gold,
silicate glass (Murano glass), lead crystal glass, and more
ephemeral materials like jelly, chocolate, sugar and salt.
Using subtractive systems (CNC milling) the physical
form of an object can be carved into a variety of solid
materials including polyurethane, wood, metal and stone.
Alabaster and soft sandstone or limestone are easier to
work than hard stones such as marble and jade, but this
is also possible. Using laser etching the 3D model can be
materialised as a form inside a block of glass. Each process
has its size limitations, strengths and weaknesses. We are
now at a point where there is an explosion of technology
– It will be interesting to watch the rapid developments
over the next few years as new ideas and applications
emerge and as curious minds discover new methods of
materializing digital information.
The Veronica Scanner references a desire for objective
accuracy but demonstrates that all representation is
mediated in a variety of ways, both physical and human,
as a human face is de-materialised (digitized), processed
and re-materialized using a variety of techniques.

Harold Edgerton, The implosion of a soap bubble after it was shot
with a bullet. Silver gelatin print, 1930s.

Harold Edgerton, The implosion of a soap bubble after it was shot
with a bullet. Silver gelatin print, 1930s.

RECORDING PEOPLE - RECORDING THINGS

Portraiture helps us think about who we are and what
we value. The process of digitizing, mediating and rematerialising a face without manual intervention raises
many questions about art and representation.The Veronica
Chorographic Scanner produces objectively accurate
sculptures and the technology is developing fast both in
the image capture and in the image output. But is it Art?
Greek sculptors and Icon painters aspired to objective
accuracy without the evidence of human intervention.
For most of art history since the renaissance it is the act
of physical intervention that is considered artful.
th
In the first half of the C20 high-speed photography allowed
people to see splashes as a metal sphere falls into water
or watch as a bullet passes through a soap bubble. Now
we can record images fast enough to watch a ray of light
enter a bottle of water. High-speed photography with one
camera gives an image or a film. High-speed photography
with an array of synchronized cameras can generate the
same information as a form. Factum Foundation has been
running experiments to use photogrammetry to record
iron filings under the influence of a magnet and to make
3D recordings of the surface of moving liquids that can
facilitate both artistic invention and scientific research.
The physical properties of things excite curiosity in both
artistic and scientific investigation. Photogrammetry
is changing the way we think about objects and it will
lead to the discovery of diverse applications for the new
technologies of 3D capture, software transformations and
physical output.
One of the emerging applications is in the field of digital
preservation where photogrammetry is starting to
play an important role in the preservation of cultural
heritage. Factum Foundation is devoted to recording the
surface of paintings, tombs, sculptures and buildings at the
highest resolution possible to help in the complex task
of preserving the past and monitoring its condition.

3D Rendering of the Stela to Esarhaddon 688 - 699 BC. Recorded by Alex Peck on May
15th, 2015 using only a 35 mm camera and a tripod.

In the application of 3D recording the focus used to be
on capturing shape. The Veronica Chorographic Scanner
is still evolving but it has already demonstrated that
when people work together to find solutions for specific
challenges a great deal can be achieved. In this specific
case the scanner demonstrates that it is possible to
capture both shape and surface of artifacts that are about
the size of a human head.
Large-scale high-resolution photogrammetry has much
wider applications and has recently been used to record
the Arch of Bacchus at Baalbec, the façade of a Nabatean
tomb in little Petra, The site of Kala Koreysh, Daghestan
and all the antique Stelae at Nahr el Kalb, Beirut. It is
currently being used to record the tomb of Seti 1,Valley of
the Kings and the Sarcophagus of Seti I in Sir John Soane’s
Museum, London. Before the end of the yeat it will have
recorded petroglyphs in Chad, Monoliths in Nigeria and
the Cochno Stone in Glasgow. Before the end of the year
it will have recorded petroglyphs in Chad, monoliths in
Nigeria and historical wooden structures in Jeddah.
It is now possible to record composite images using a
standard 35 mm camera (or even a phone camera if it
is used in the right way) of sites of cultural importance
that are under threat. Autodesk are working on the
development of cloud processing which will soon be
able to produce high-resolution 3D models with millions
of polygons. The Veronica Chorographic Scanner is part of
Factum Foundation’s initiative in response to this need.

Wenzel Jamnitzer (1508-1585), A Polyhedral Monument, folded brass, after a design published in Perspectiva
Corporum Regularum, Nuremberg, 1568.

WENZEL JAMNITZER
Soon after Dürer’s invention of a drawing system based on a gridded window through which
a projection of a complex form was plotted onto a plane,Wenzel Jamnitzer was developing a
way of conceiving complex three dimensional forms from a plan and an elevation. Both were
working in Nuremberg. Jamnitzer’s Perspectiva Corporum Regularum, Nuremberg, 1568 is a
demonstration of the potential of his discovery. In this work, illustrated by the printmaker
Joost Amman, he presents 120 variations of the five Platonic solids followed by a group
of polyhedral monuments of extraordinary complexity. It is probable that these forms
never existed as 3D objects, physically they are almost possible to construct. There is a
well known image by Amman of Jamnitzer using his system but it is not until Paul Pfinzing
published Optica (Augsburg 1616), a pamphlet written in German (and therefore aimed at
the artisans working in Nuremberg) that Jamnitzer’s system was explained.Working from
a plan and an elevation to create a complex shape is conceptually similar to many of the
3D modelling software packages used by architects today.

A black and white rendering of a
Character Portrait made using the
Veronica Chorographic Scanner.

F R A N Z X AV I E R M E S S E R S C H M I D T ( 1 7 3 6 - 1 7 8 3 )
Once a successful academic sculptor, Franz Xavier Messerschmidt visited Rome where
he was influenced by the realism of the busts of republican politicians, but it was mental
and physical illness that caused him to focus his creative attention on the Character Heads
he produced from early 1770s until his death. These busts sought to capture with great
accuracy momentary expressions of an extreme type.
Working on the outskirts of Bratislava he concentrated on the production of busts carved
in alabaster, a soft material that can be worked fast and polished relatively easily. These
extreme facial expressions, essentially self-portraits, reflect what the artist called the 64
“canonical grimaces”. He was visited by the German writer Friedrich Nicolai, in 1781 and
most of what we now know about the intention behind theses sculptures comes from the
published account of this meeting. Both Friedrich Nicholai’s visit and the fact that many of
the works exist as casts in lead, bronze and other metal alloys suggests they appealed to
the spirit of curiosity and scientific research of the time.
Capturing the subtle transience of an expression has long been the territory of great
sculpture but detailed observations of facial expression carved with forensic accuracy
are rare. As a typology the Character Faces prefigure the photographic experiments of
th
late C19 . Francis Galton and others used composite and multi-layered photographs to
generate images to assist in the study of both criminology and mental illness.
Capturing Reality, the specialist photogrammetry software used to process the highresolution files from the Veronica Chorographic Scanner, was written in Bratislava by Michal
Jancosek and Martin Bujnak. Photogrammetry lends itself to the recording of extreme
expression and facial change but the Veronica scanner takes four seconds to record 86
images and any movement in the sitter is captured. This results in different types of
artefact when processing the data. In photography movement appears as a blurred image,
in photogrammetry it generates noise and mis-registration that give these works the
character they have.

Alois Auer (1869-1869), Der Polygraphische
Apparat...,Vienna, 1853. Nature Print.

ALOIS AUER (1813-1869)
Alois Auer was the director of the Staatsdruckerei (Austrian National Printing Office)
in Vienna between 1841 and 1868. Under his direction he turned the Staatdruckerei
into a modern printing house employing over 900 people. Printing is the skill of
mediating information from one state to another. It can use mechanical and chemical
change to create the print.The availability of electricity significantly extended the range
of what was possible. Many of the processes being developed at the Staatdruckerei
used Galvanoplasty (electro-forming), electro-plating and light. Auer’s process of
Naturselbstdruck (nature’s self-printing) used physical pressure, casting and electroforming to produce a metal printing plate that could be inked to create an image with
both colour and relief.The favoured subjects were flowers, wood grain, leaves, seaweed,
minerals, fabrics and fossils but sometimes bats and snakes were also printed.
Auer oversaw the development of more than 50 new printing processes, some of which
he considered too important to be limited by patent law.We now refer to this explosion
in technology as photo-mechanical printing. Light certainly plays a very important part
but electro-mechanical is a more useful description of the work carried out in the
Staatsdruckerei and of the age of digital printing that is altering our understanding the
image from form.

Claudius and Xavier Givaudan, Early 3D photography system. Courtesy of Musée Nicéphore Niépce,Ville de Chalon-sur-Saône.

W I L L È M E A N D G I VA U D A N
The first process that could output photographs as forms is known as photo-sculpture.
It was developed by François Willème in Paris and the first photo-sculptures were being
commercially produced by 1859. He placed his sitter on a circular platform surrounded
by twenty-four equally spaced cameras. The cameras were all triggered at the same time
creating twenty-four silhouettes that together described the complete head. X and Y coordinates can be mediated to produce an image. X,Y and Z co-ordinates can be mediated
to produce a form. The 24 profiles were then cut into thin sheets of wood or card and
aligned to generate a three dimensional shape. The modelling and details were added by
hand using the photographs as a reference.
By the 1920s Claudius Givaudan and his son Xavier, whose archives are housed in the
Musée Nicéphore Niépce in Chalon-sur-Saône, produced an automated photographic
system for controlling the direction and position of the light to record a clearly defined
edge that works like a contour line on a map. If you know the distance between each
contour you can produce a bas-relief surface of great detail by stacking one contour on
top of another.

THIS EVENT HAS HAPPENED WITH THE
G E N E RO U S S U P P O RT O F M A N Y P E O P L E
EXPLORING THE POSSIBILITIES OF
M E R G I N G I M AG E A N D F O R M

CAPTURING REALITY
Reality
Capture: the
cutting-edge, all-in-one
photogrammetry software that is setting the world
standard in quality and speed of creating digital 3D
models from ordinary 2D images. It features automatic
calibration, image registration (alignment), meshing,
simplification, colouring, texturing, filtration, smoothing,
scaling, measurement, inspection, geo-referencing,
coordinate system conversion, DSM, parallel projections
and others. The choice for your own virtual realities –
from cultural heritage (art and architecture), through to
full-body scanning, gaming, visual effects to surveying and
mapping etc. The only product which works in linear
time and can mix unordered photographs with terrestrial
laser scans automatically.

IMAKR
Founded 2013, iMakr is the world’s leading retailer for
desktop 3D printers and 3D scanners, both online and
offline with iconic flagship store and showroom in London,
UK and New York, USA. iMakr’s engineers select and
approve the best desktop printers and scanners. iMakr
offers these best-in-class products alongside with support
and training services, accessories and supplies, softwares
and more.
iMakr participate regularly in prominent events and
exhibitions where they demonstrate 3D Printing in an
effort to help people understand what this technology
can do for them. iMakr have been invited by world leading
companies and brands to showcase 3D Printing technology
in a range of environments and spaces.

A U TO D E S K
Autodesk: a leader in cloud-based 3D design and
engineering software, makes software for people who
make things. If you’ve ever driven a high-performance
car, admired a towering skyscraper, used a smartphone,
or watched a great film, chances are you’ve experienced
what millions of Autodesk customers are doing with its
software. Autodesk’s latest portfolio of photogrammetry
and laser scanning solutions is also enabling museums,
archaeologists, artists, scientists, designers and engineers
to digitise reality in a scalable way.

TO M A S S O B ROT H E R S
Based at Bardon Hall, Leeds, Tomasso Brothers Fine Art
was established in 1993 and opened their London gallery
in St James’s in 2013. Dino and Raffaello Tomasso are
recognised internationally for specialising in important
European sculpture from the early Renaissance to the NeoClassical periods, with a particular knowledge of European
Renaissance bronzes.

T H E B A RT L E T T S C H O O L
OF ARCHITECTURE
The Bartlett Manufacturing and Design (BMADE),
within the Bartlett School of Architecture (UCL) is a
multidisciplinary centre that strives to foster the next
generation of thinkers, designers and makers. BMADE
invites academia, industry and the public to engage with
new and traditional tools, processes and materials. Our
aim is to stimulate work generated at the interface of craft,
science and technology. BMADE underlines the Bartlett’s
role as a national and international resource for innovation
in design and Manufacturing.
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