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POLITTICO GRIFFONI

Digital technology applied to 
the re-unification of a scattered altarpiece



BASILICA OF SAN PETRONIO, BOLOGNA

The work of Factum Arte and the Factum Foundation with the Basilica of San Petronio in Bologna 
began as a part of the ongoing restoration of the church, carried out within the overall project entitled 
‘Felsinae Thesaurus’. In three different schedules of work related to the Basilica, Factum Arte has 
demonstrated the ways in which digital technology can be used both for conservation purposes and to 
creatively engage with the dissemination and preservation of cultural heritage. 

The Basilica of San Petronio during restoration works

The largest undertaking was a commission to 3D scan in high resolution the statuary on the three por-
ticos of the unfinished façade. The main sculpture group on the central door is the work of Jacopo de-
lla Quercia but over 20 sculptors and artisans were involved on the two side doors including the only 
sculptural works of the Bolognese artist Amico Aspertini. The recording process began in April 2013, 
with three different white-light scanning systems and high-resolution photography. The work was 
carried out in tandem with the stone restoration and cleaning that was undertaken by Opificio delle 
Pietre Dure and the Bolognese restoration company Leonardo. Factum Arte’s digital record will pro-
vide an invaluable resource for future restorers to monitor the changes to the statues and architectural 
elements on the façade over time and their reaction to the materials used in the conservation process. 

3D scanning one of the carvings on the façade
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The other projects took Factum Arte inside the Basilica and related to some of the most famous pain-
tings in the Church. All of the Giovanni da Modena paintings in the church were recorded at high-
resolution using compositie imaging techniques. Part of this work was requested by the Basilica and 
the rest was commissioned by the Museo Civico Medievale in Bologna to be used in the exhibition 
‘Giovanni da Modena: Un Pittore all’ombra di San Petronio’, curated by Daniele Benati and Massi-
mo Medica. The video installations in the exhibition allowed the viewer to experience the paintings 
in-depth and providedthe opportunity to inspect details located high up the wall that are otherwise 
impossible to see.

Living Cross (Croce Brachiale), Giovanni da Módena (Giovanni di Pietro Falloppi, 1379-1455), fresco, c. 1420, detail 

The project record and re-create the Politicco Griffoni was initiated by the Basilica as part of the res-
toration of the Chapel of St Vincent - also known as the Griffoni chapel. The Altarpiece was painted 
in late XV century by Francesco del Cossa and Ercole de’Roberti but was broken up in 1725 when 
the Chapel was rededicated to the Aldrovandi family. The aim is to symbolically ‘return’ a facsimile 
to the restored chapel. This will provide an experience of this great masterpiece of Bolognese art in 
the context for which it was originally intended.
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The restoration of the chapel of Saint Vincent has provided a chance to re-consider an altarpiece ori-
ginally painted for the chapel, the Polittico Griffoni, painted between 1471 and 1472 by Francesco 
del Cossa and Ercole de’Roberti. The work was comissioned by the original patrons of the chapel, 
the Griffoni family, but it was removed, dismembered and sold when the chapel was transmitted to 
the Aldrovandi family in 1725. 16 panels of the altarpiece have survived and are are conserved in 9 
different museums around the world. 

 

 

One of the suggested reconstructions of the polyptych indicating the relative positions of the different panels

POLITTICO GRIFFONI
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The 16 panels of the Polittico Griffoni are located in the following museums and collections:

Main panels by Francesco del Cossa:
01. Saint Vincent Ferrer. National Gallery, London. Recorded in August 2013
02. Saint Peter. Pinacoteca di Brera, Milan. Recorded in November 2014
03. Saint John the Baptist. Pinacoteca di Brera, Milan. Recorded in November 2014
04. Saint Florian. National Gallery of Art, Washington DC
05. Saint Lucia. National Gallery of Art, Washington DC
06. Crucifixion. National Gallery of Art, Washington DC
07. Annunciation Angel. Museo di Villa Cagnola, Gazzada. Recorded in September 2012
08. Annunciation Virgin. Museo di Villa Cagnola, Gazzada. Recorded in September 2012

Predella and side panels by Ercole de’ Roberti:
09. Stories of Saint Vincent Ferrer (predella). Pinacoteca Vaticana. Recorded in October 2013
10. Saint Michael Archangel. Musèe du Louvre, Paris
11. Saint Anthony the Abbot. Museum Boijmans van Beuningen, Rotterdam. Recorded in 2015
12. Saint Appolonia. Musèe du Louvre, Paris
13. Saint Petronius. Pinacoteca Nazionale, Ferrara. Recorded in October 2013
14. Saint Catherine. Collezione Vittorio Cini, Venice. Recorded in June 2012
15. Saint Jerome. Collezione Vittorio Cini, Venice. Recorded in June 2012
16. Saint George. Collezione Vittorio Cini, Venice. Recorded in June 2012
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Over the past three years the surface of the panels of the Polittico Griffoni have been recorded in 
three dimensions using the Lucida 3D scanner, a system designed by artist Manuel Franquelo and 
built under his supervision in Factum Arte. It is the result of more than ten years of investigation 
into the field of high-resolution recording of the surface of paintings and relief objects. In addition to 
the 3D scanning the paintings have also been photographically recorded at high-resolution. For this 
high-resolution colour recording Factum Arte uses a planar system to record the small panels and 
a composite photographic system record the larger panels (large numbers of photographs are taken 
using a computer controlled pan and tilt head and stitched together at sub pixel accuracy using PT 
Gui software). Recent developments in both hardware and software are opening up new possibilities 
for macro-photography that enables the paintings to be studied with forensic accuracy. The resulting 
archives are evidence that the application of technology can ensure that cultural artifacts are docu-
mented, studied and transmitted in a faithful way. 

The high-resolution recording of the Polittico Griffoni is a collaboration between the Factum Founda-
tion and the Basilica of San Petronio.The project has no external funding and has developed organi-
cally - the order of the recording has been dependent on the places where Factum Arte is working and 
a host of reasons related to access and permissions. The first three panels that were recorded belong 
to the Fondazione Giorgio Cini and are part of the collection in San Vio, Venice. Ercole De’Roberti’s 
panels of Saint George, Saint Catherine and Saint Jerome were scanned in 2012 both in 3D and color. 
In the same year, the two panels of the Annunciation held at the Museo di Villa Cagnola in Gazzada 
were recorded. This was followed by San Petronio in Ferrara. 

Ercole de’Roberti’s Saint George: color photograph (front and back) and 3D data (front and back) recorded in 2012
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3D (relief) data of both the front and back routed into high-density board

3D data of the back of Ercole de’Roberti’s Saint George (detail) recorded at the Fondazione Giorgio Cini, Venice

The main panel of the altarpiece, the image of San Vincente Ferrer by Francesco Cossa in the Natio-
nal Gallery London was recorded in August 2013 and the Predella by Ercole de’ Roberti in the Vatican 
Museums was recorded in October 2013. The two panels of Saint Peter and Saint John the Baptist 
in the Pinacoteca di Brera in Milan were recorded in November 2014. The agreement with Brera is 
especially important as the paintings are undergoing restoration to consolidate the paint surface and 
address the curved nature of the poplar panels. Once this restoration process has been completed 
the two panels will be recorded again, making possible to monitor the changes and establish a com-
parison that will be of great value for historians, researchers and conservators in the future. Ercole 
de’Roberti’s Saint Anthony the Abbot panel was recorded in April 2015 at the Museum Boijmans van 
Beuningen in Rotterdam. 
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APPENDIX I - FACTUM FOUNDATION FOR DIGITAL TECHNOLOGY IN CONSERVATION

The Factum Foundation is dedicated to demonstrating that the way we understand the original object 
is part of a dynamic process and not a fixed state. When the dynamic nature of originality is successfu-
lly presented, works of art come alive - their complex biographies inform the present and influence 
the future. When viewed in this way they cease to be discrete objects of aesthetic interest and become 
complex subjects that reveal their past and also reveal how they have been valued and cared for by 
previous generations in diverse locations.

Mass tourism poses new challenges for the preservation of many great works of art. The conservation 
and preservation communities have realised the importance of high-resolution digital recording and 
the resulting data is finding new applications. It is starting to be integrated into professional protocols 
and into the discourse that surrounds preservation.

This concentration on documentation has resulted in a major shift of attitude (in reality, a fundamental 
re-appraisal) of the role of exact facsimiles both installed in their original location and used in touring 
exhibitions. In reality these facsimiles are evidence of the quality of the data that has been recorded. 
This data is essential to monitor the changes that are happening to the original and to raise awareness 
amongst the growing number of visitors that the preservation of the past is a delicate and difficult 
act. If developed in the right spirit, this change in attitude can be used to turn cultural tourism into a 
pro-active force assisting in the preservation of important monuments and works of art. The aim of 
the Foundation is to ensure that future generations can inherit the past in a condition where it can be 
studied in depth and engaged with emotionally.

The Foundation works with many institutions and develops events, exhibitions and diverse technolo-
gical presentations for a variety of applications. This work is not limited to parts of the world where 
the application of technology may be taken for granted - the Foundation is focussed on places where 
the preservation of cultural heritage is most needed - this may be in the Tombs in the Valley of the 
Kings, in Europe’s churches and cathedrals or in some of the world’s great museums and collections.

The facsimile of the Tomb of Tutankhamun opened in 2014 to help the preservation of the original

09



APPENDIX II - LUCIDA 3D SCANNER

Lucida is a 3D laser scanner custom built by Factum Arte with financial and logistical support from 
Factum Foundation for Digital Technology in Conservation. Conceived and developed by artist and 
engineer Manuel Franquelo, this system is the result of fourteen years of research  into the high-
resolution recording of the surface of paintings and relief objects. 

The digitization of the relief surface of a work of art is a relatively new field of study: it can be used 
to both analyse  and monitor the surface of an object; or to re-materialise it in diverse forms, ranging 
from projections to the construction of exact facsimiles. The validity of this type of recording is de-
pendent on the quality of the data gathered and its correspondence to the original surface. From the 
first photographic 3D scanner in the 1920’s recording has focused on capturing the shape of an object, 
and it is only very recently that the technology has been available to record surface data accurately. 
Texture is essential for research and documentation purposes. Accurate recording of the relief and 
texture of a work of art (usually in combination with colour and multi-spectral recording) is leading 
to new insights and an intimate knowledge about the history of the objects and why they look the way 
they do.

Factum Arte has extensive experience in employing digital technology to record cultural heritage 
sites and objects in diverse locations around the world - from the Valley of the Kings in Egypt to the 
Musée du Louvre in Paris. Due to the specific requirements for each project, Factum Arte has adapted 
and improved the systems available on the market to achieve higher standards. After years of stru-
ggling with hardware and software not designed to be applied to works of art, Manuel Franquelo and 
Adam Lowe decided to design and build a bespoke 3D laser scanning system: Lucida, the brainchild 
of Franquelo, has been assembled using specifically designed and manufactured components as well 
as readily available off-the-shelf parts. Lucida’s specially written software contains features for ob-
ject editing, merging and blending all of which have been programmed in-house. 

Lucida has been developed and tested in many locations to obtain contact-free high-resolution 3D 
data from the surface of paintings and objects with low relief. It is a system fitted with two cameras 
and one laser that records depth information that can be handled as both an image and a 3D file. The 
laser scanner records an object by projecting a thin strip of red light onto the surface of the artwork. 
As the strip moves over the surface it is recorded by two cameras positioned at an angle of 45 degrees 
either side of the laser. The distortions of the line produced by the relief are recorded and stored as raw 
black and white video which can be rendered to produce an image or converted into 3D information. 
The scanner moves parallel to the surface plane of the object, controlled by linear guides (see images) 
and is always at a distance from the surface.

Other 3D recording systems have severe difficulties when it comes to recording objects with signi-
ficant contrast and/or reflective surfaces like gloss varnish or gold. Most commercially available 3D 
scanners produce noisy data from reflective and dark surfaces which renders their use meaningless for 
recording and monitoring the surface of paintings. The relationship between noise and information is 
especially critical when the information that is being recorded is subtle. For the recording technology 
to be meaningful for cultural applications, it is essential that the correspondence between the surfa-
ce and the data is as close as possible. Lucida has overcome the problem of contrast and reflection 
through innovative hardware and algorithms designed to reduce noise without altering the surface 

10



characteristics. Practical testing in leading museums such as the National Gallery (London) or the 
Museo del Prado (Madrid) has demonstrated that Lucida can record accurate high-resolution data 
from the most challenging surfaces.

One of the features that makes Lucida unique is that it stores the 3D information in the form of raw 
tonal video. Storing data in raw video means that it will be possible for it to be re-processed at a hig-
her resolution or with further developed technologies in the future. This is a radical innovation that 
reflects a deep understanding of the needs of the conservation community. Other scanning systems 
process the recorded data into a three-dimensional point cloud and mesh as it is being recorded. This 
is an irreversible abstraction that results in a permanent loss of information. Lucida stores raw video 
while at the same time generating a series of files: AVI (Video), RIS (3D), TIFF 32 bit and 16 bit 
(greyscale depth-map) and TIFF 8 bit(shaded rendering).

Lucida 3D scanner
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A second innovation is the use of increasingly powerful image-stitching software as an integral part 
of the process (Adobe Photoshop and/or PTGui). After the RIS file has been edited (to fill holes and 
remove noise) the shaded rendering is corrected using homography (projective geometry), stitched 
and then ‘switched’ for the 32 bit greyscale data that contains the depth information. This ‘edited’, 
‘merged’ and ‘aligned’ file can be exported into software like Artcam (.stl or .obj) and used to re-
materialise the 3D data as a physical form with the surface character of the original. It is by virtue of 
these steps that the recorded data can be processed and accessed without specialised 3D software that 
tend to be costly and require regular, often expensive, updates. 

As the file is an image file it can be integrated with other image files to produce accurately aligned 
multi-layered browsers that can integrate infra-red, X-ray, colour and other types of information in 
conservators’ reports, historical images and various forms of forensically accurate analysis. Multi-la-
yered files are proving to be very helpful to researchers and conservators as they provide an accurate, 
objective and meaningful method for monitoring the condition of the artwork.

After many years of development the Factum Foundation, Manuel Franquelo and Factum Arte have 
been able to develop a 3D scanning system that is easy to understand, easy to use and easily trans-
portable. The Lucida can be operated by anyone with a good understanding on image processing and 
only a basic training in 3D software.

The development phase is coming to an end and the Factum Foundation is now ready to initiate a 
transfer of technologies and skills to the museums and institutions around the world. The Lucida has 
already been used to record artworks in the Museo del Prado in Madrid, The National Gallery in Lon-
don, the Pinacoteca di Brera in Milan, the Vatican Museums and many others locations. The quality 
of this system’s capabilities has been clearly demonstrated and new scanners are now being milled 
and assembled in Factum Arte’s workshops.

Lucida 3D scanner, detail of the scanning head

12



APPENDIX III - PANELS ALREADY RECORDED

01. Saint Vincent Ferrer. National Gallery, London. Recorded in August 2013
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02. Saint Peter. Pinacoteca di Brera, Milan. Recorded in November 2014
03. Saint John the Baptist. Pinacoteca di Brera, Milan. Recorded in November 2014
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13. Saint Petronius. Pinacoteca Nazionale, Ferrara. Recorded in October 2013
07. Annunciation Angel. Museo di Villa Cagnola, Gazzada. Recorded in September 2012
08. Annunciation Virgin. Museo di Villa Cagnola, Gazzada. Recorded in September 2012

09. Stories of Saint Vincent Ferrer (predella). Pinacoteca Vaticana. Recorded in October 2013

15. Saint Jerome. Collezione Vittorio Cini, Venice. Recorded in June 2012
14. Saint Catherine. Collezione Vittorio Cini, Venice. Recorded in June 2012
16. Saint George. Collezione Vittorio Cini, Venice. Recorded in June 2012 (front and back)
11. Saint Anthony the Abbot. Museum Boijmans Van Beuningen, Rotterdam. Recorded in 2015 (front and back)
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APPENDIX IV - PANELS TO BE RECORDED

04. Saint Florian. National Gallery of Art, Washington DC
05. Saint Lucia. National Gallery of Art, Washington DC
06. Crucifixion. National Gallery of Art, Washington DC
10. Saint Michael Archangel. Musèe du Louvre, Paris
12. Saint Appolonia. Musèe du Louvre, Paris

16


