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Folio 127, verso (detail), reflected and transmitted light.

When the page was recorded with transmitted light a figure, that had been over-painted with

white body colour, is clearly visible. A direct comparison between the reflected and

transmitted light images suggests the alteration was made by the scribe.

Introduction

INTRODUCTION

Following a public competition, Factum Arte were selected by
Red.ES to record El Beato Primero (Vit 14.1) one of the
treasures of the Biblioteca Nacional, Madrid. The digitising of
this manuscript was part of a centralised attempt to digitally
document Spain’s National Heritage.

Most of the work Factum Arte had undertaken before this
project was dedicated to the recording, in colour and 3
dimensions, of large scale sculptural objects including the tomb
of Tuthmosis 111, a section of the tomb of Seti | and the Dama
de Elche. The opportunity to work with a manuscript on
vellum and to increase the resolution of data capture and
facsimile production was in line with our interests.

The trief was loose but the aim was to document the manuscript
and prepare the information, complete with metadata tags, so
that it could be disseminated via the internet. We were not
allowed to touch the manuscript, which could not be opened
more than 90°. The use of a vacuum or the application of
pressure to flatten the vellum sheets was also forbidden.

The first part of the process was to inspect the manuscript,
access its condition and meet the relevent people working at
the Biblioteca Nacional (these included the conservation staff,
the photographer, the administrative staff co-ordinating the
digital services and the security personel).

Once the working method had been selected, tested and
justified official approval was obtained from the Biblioteca
Nacional. The actual task of recording the manuscript and

producing facsimiles on vellum began in November 2003 and
was completed by March 2004.

The success of the work undertaken was dependent on various
specialists and enthusiasts. As with all projects, the practical
development and application of techniques has generated
many lines of thought that need to be followed.

The process of digital recording and facsimile production are
documented in this book.
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BACKGROUND ASSESSMENT



The Apocalypse of St John & Beato de Liébana’s Commentary
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Folio 75, verso.
This is considered to be one of the earliest copies of Beato’s Commentary on the
Apocalypse of St John with the drawing style lacking the later influence of the

Roman church
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The Apocalypse of St John & Beato de Liébana’s Commentary

THE APOCALYPSE OF ST JOHN &
BEATO DE LIEBANA'S COMMENTARY

eato de Liébana’s Commentary on the Apocalypse of Saint John

was written in 776AD, and updated in 784AD, while he
was a monk in the Monastery of San Milan de Cogolla. His
intention was to muse upon the impenetrable text of Saint John
in the Book of Revelations. His commentary not only contains
Beato’s own thoughts but is a meticulous work of scholarship
in which many of his sources and references are noted. These
sources demonstrate the scale of the library at San Milan at this
time and reveal that Beato had access to important texts from
both the Eastern and Holy Roman churches as well as other
theological, scientific and philosophical works that filtered
from Alexandria and the other centers of arabic scholarship
during the time the moors controlled Spain.

The Book of Revelations, also known as the Apocalypse,
describes war, famine, plagues, meteorites, earthquakes and
other signs from the heavens. These visions were received by
Saint John the Evangelist one Sunday in the year 9%6AD while
he was exiled on the island of Patmos. The first three chapters
are prophetic instructions given to the seven churches of Asia
Minor. The last three chapters celebrate the triumph of Christ,
the judgement and the rewards to be given to his saints. In the
central chapters John describes a number of complex and
obscure symbolic visions. Gog and Magog take their place
alongside the whore of Babylon (almost certainly Babylon and
Rome were interchangeable and both refer to non-Christian
worldly powers). Fantastic creatures line up alongside more
familiar iconography. The devil, identified by the numbers 666
appears in the form of a dragon threatening Christ in the form
of a lamb. The Antichrist holds the reigns of worldly power
(dragon-like in body with the voice of a lamb) and represents
evil and material corruption. This force is opposed by the
righteous people of God and two prophets or witnesses who
appear in Jerusalem and speak against worldly power,

15



The Apocalypse of St John & Beato de Liébana’s Commentary

gradually eroding its authority and ultimately overthrowing
the system. Jesus returns at the end on a white horse to claim
the kingdom for God, a warrior with a sword who will rule
with a rod of iron.

The imagery is ornate and lush, peopled by a host of characters
whose forms, barely fixed, have the properties of dreamlike
spectral presences. In essence Beato’s text, as transcribed by

the monks during the renaissance that flourished in Spain
under Arab rule, is a mix of mozdrabe Christianity and

Muslim poetry.

The tenth century was a time of enlightenment and learning in
Spain during which the Muslims, Jews and Christians
peacefully co-existed under Arab law. However, as the new
millenium approached many were predicting the coming of the
apocalypse and the end of the world. Beato’s text became the
equivalent of a best-seller in the age before printing and eight
copies still remain from the 10th Century as monks copied,
annotated and illustrated the colourful text.
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The Manuscript

THE MaNuscrirT, VIT14.1

nown as El Beato Primero, it is not the earliest known copy
Kof Beato’s commentary. This honour belongs to the Fl
Beato Magio from the monastery of San Miguel de Escalada
which was produced in 926AD and now resides in the Morgan
Library, New York. There are no known copies from Beato’s
time but eight Mozdrabe copies exist from the 10th century.
The exact date of El Beato Primerois unknown but judging
by the character of the illuminations, with their strong Muslim
influence, it from the first half on the century

VIT14.1 is one of three copies of Beato’s commentary made at
the Monastery of San Milldn de la Cogolla, Rioja. The other two
are later and are in the library at El Escorial and the library of
the Royal Academy of History, Madrid.

VIT14.1 was removed from the monastery and taken to Burgos
in 1821 along with other codices from the monastic library It
then appears in the collection of the romantic poet, author and
bull-fighting correspondent Serafin Esteban Calderén. On his
death in 1867 his library became part of the collection of the
Ministerio de Fomento. In 1886 it was given to the Biblioteca
Nacional.

DESCRIPTION OF THE MANUSCRIPT

eato de Liébana, Commentary on the Apocalypse of St

John, VIT14.1, 10th century, Vellum, 350x250 mm, 144ff,
2 colour with 27 miniatures, poor condition, 18 pages missing
at the beginning, 18 pages missing at the end, more than 30
independent pages missing, 16 pages badly damaged, 4 pages
remain as a fragment. The end-paper contains a list of all the
missing pages written in pencil by Sanders and added to by
Bordona.

19



Condition Assessment

Folio 8, verso - transmitted light.

The manuscript has been restored in places with crude paper patches.

20

Condition Assessment

CONDITION ASSESSMENT

'he binding is from the 19th century and consists of leather
Tcovered wooden boards. It is in good condition with one
loose page. The binding is slightly tight and some of the
images are partially lost in the gutter.

The vellum used for this manuscript is made from goat skin. It
varies in thickness significantly from sheet to sheet. There is a
clear difference in colour between the yellow orange of the skin
side and the whiter cream appearance of the flesh side.

The vellum has been punched and scored to give a guide for
the scribe. The condition of each page varies significantly with
more water damage to the first sheets than to other parts of
the manuscript.

The text is in brown black iron gall ink with sections written in
red ink. Ther e are numerous additions to the text block,
marginal notes and graffiti.

The manuscript contains 27 illuminations of various sizes made
in colour over a white ground. A range of colours have been
used but the most common are a deep crimson red, a bright
orange, a strong semi-transparent yellow, a grey turquoise, a
blackberry crimson and a paler grey version of the same colour,
an olive green, a brighter yellow green, an ultramarine blue, a
cerulean-type blue, pink, black and white. The painted areas
are fragile with some paint loss and a cracked surface. This is
particularly visible in the faces, most notably around the eyes
where the white is painted over the pink and the black pupils
painted over the white. This build-up of paint is clearly visible
in the 3D scan. There is evidence that paint loss could occur if
the pages are flattened under glass or recorded using a vacuum
bed to remove the natural undulation of the vellum.

21



Condition Assessment

Some paint loss and discolouration has occurred. In many cases
the scored lines are now visible as the paint has rubbed off

the elevated areas. There is little or no sign of offset onto the
facing pages. Several of the illuminated pages show a localised
black discolouration of unknown cause.

The pages are significantly cockled with an undulating surface
characteristic of vellum of this age and show clear signs of
water damage, staining, creasing and some tearing particularly
along the edges. The most significant damage has been caused
when the illuminations were removed. At least sixty complete
pages or illustrations have been cut out at some point in the
book’s history but it has been impossible to establish when

they were removed or their current location.

Folio 1, recto.

Folio 75, verso. The first pages of the manuscript show signs of water damage. In places the

In addition to the iconoclastic damage there is also significant wear and tear. vellum has rotted and the script is unreadable.

22



Vellum

VELLUM

A mixture of word and flesh,
the union of humanity and divinity.

ellum is a visceral medium that defies intellectual

definition. It sets off the lustre of the ink and holds a
sharpness of line which is especially important for calligraphy.
The translucence of the surface is seductive, both to the eye and
the touch. The double sided nature of the sheet is responsible
for much of its character; smooth and velvety on one side,
slightly textured on the other.

Rarity and expense have led to the growth of a number of
myths about vellum and its numinous qualities. Many of the
craft skills, which would have been second nature to medieval
craftsmen, have been revived by individual enthusiasts but
there is no replacement for experience and years of perfecting
the skills necessary to completely understand the material.

Most developments in the history of printing are devoted to
reducing cost — the use of vellum resists this tendency and has,
since the 3rd century, been seen as the preferred material for
special editions and documents that need to last centuries.
Legend has it that the development of vellum happened in
200BC in Pergamon as a result of the export ban placed on
Papyrus by Ptolemy Epiphanes, King of Egypt. In the 2nd
century AD the physician Galen propounded the opinion that
vellum, with its combination of stains and the shine of the
whiter portions, did serious damage to the eyes. In 220AD the
lawyer Ulpian raised legal issues as to whether a vellum codex
could be considered a book as opposed to a scroll but by the
3rd Century vellum had secured its place as the finest material
on which to make records, mainly for conservation reasons.

You can tear paper — not vellum. It can be punched and cut

with a knife but is very long lasting and, if kept under good

25



Vellum

conditions will remain supple allowing the pages to be
repeatedly turned without breaking. However, atmospheric
conditions are critical to the conservation and handling of
vellum: It responds negatively to low humidity (shrinkage)
and to high humidity (the surface is easily marked and
spoiled). Water stains the surface and the vellum has a
tendency to curl, cockle, stiffen, shrink and warp.

Folio 131, verso,

A detail of the 3D scan of the surface showing traces of the angels delineated by
the thickness of the paint. Traces of the writing are also visible as are the deeply

indented score lines showing that it was ruled from this side.
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PREPARATION OF VELLUM

There is extensive and often contradictory information on
the preparation of vellum. This report concentrates on
accounts from the 10th —12th centuries.

Vellum is made from skins of calves, sheep or goats no more
than six weeks old and freshly killed. After that age the skins
must be tanned and become useless for vellum. There is

evidence that rabbits, deer, cats, and birds were also used.

The most highly prized vellum is uterine vellum, supposedly
made from stillborn calves. Often it comes from very young
animals. The difference between still-born and new-born is
imperceptible. Christopher Clarkson has observed that thicker
skins were also split into two thin sheets, a skill which is now
lost. Skins vary greatly in thickness depending on the
preparation and even within a single skin there is significant

variation. The thinner more regular skins are best for
manuscript use.

In the ninth century at the Swiss monastery of Saint Gall, a

monk named Waldramm described his activities:

I scrape down the skins; I prepar e them for books by stretching;
I gnaw them with pumice; I take the superfluous away;

And while they are stretched I press down

While I'm leading my knife across the tight skin.

The lines are then marked, they're held to straight rules.

Then, often, I read the small letters

The writers put down, some with haste and some not.

I scrape or 1 add. May the spelling find grace with my lord.

Poetae Latini Avei Caroini 4, Monumenta Germaniae Historica

Ed. Paulus de Winterfeld, 1899
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Preparation of Vellum

Possibly Waldramm did everything with the exception of the
actual writing on vellum: he removed the hair from the animal
skins, then stretched them while wet - a crucial step because it
forces the collagen fibers of the skin into a tight pattern. While
the skin was still stretched and wet, he roughly scraped its
surface with pumice to remove uneven patches. The pumice
has the effect of raising the fibers on the surface to make it
more absorbent. Then he scraped the skin smooth with a knife.
Once the skins were dry he performed the more common
functions of a maker of books: drawing lines, supervising and
correcting the scribes. The vellum found in insular manuscripts
(manuscripts written in the British Isles under strong Irish
influence) is different: it has a peculiar suede-like finish, and
the flesh and hair sides have similar colours. It is frequently
lined according to a particular system, which suggests that the

Folio 121, verso, detail.
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Preparation of Vellum

person who lined it was the same person who produced the
patticulartexture. This type of vellum also turns up m many
manuscripts produced on the European mainland before 850,
no doubt because of the numerous Irish monks who emigrated
to the Continent. The difference between Insular and
Continental vellum probably lies in the sequence of rough and
smooth scraping. Waldramm, for instance, began with a rough
scraping with pumice, and ended with a smoother shaving
with a knife, but an Irish scribe might have reversed the
sequence. Perhaps the Irish initially developed their own
particular ways of scraping wet vellum and once outside
Ireland they learned to carry out the technique on dried skins.

A sharp blade or knife was used to scrape the hair, flesh, fat,
sinew and veins from the surface of the stretched skin. Pumice
and finer scraping tools were then used to further clean and
smooth the surface. Further burnishing of the surface was
carried out using teeth or bone. Teeth from a boar or a dragon
were recommended. The main reason for additional burnishing
was to prepare the skin to take the iron gall ink. If the skin is
not properly prepared the ink will spread. There are many
references to bleeding, spreading, running and runoff. Latin
words like fluens, defluens, fluxus and defluxus were used to
describe the action of the ink on the skin.

The margins and lines were ruled using a sharpened bone or
lead tool. From the evidence revealed by the laser scan of folio
131, recto and verso, the lines were ruled from the skin side

and the margins were ruled from both sides.

As the techniques, and the problems, relating to vellum
production were better understood various attempts were
made to coat the surface of the sheet to limit the difficulties of
preparation and therefore simplify the production. All of these
processes affect the life expectancy of the sheet. In the 10th
century it is unlikely that any coatings were used but by the
13th century the most common solution was a coating of slaked
lime into the wet, stretched skins, which bonded with the
collagen and contributed to their brilliant white colour. Once

29



Surface Characteristics of Uncoated Vellum

the lime dried it would turn back from calcium hydrate to
calcium carbonate and would have properties and ingredients
similar to the mixture of chalk and gelatin which was popular
in panel painting from the ninth century. Sometimes they
soaked the skins in lime to turn them white then worked
calcium carbonate into the skin before drying. This technique
was said to be among the most difficult to master and leads to
surface cracking in humid conditions. Other coatings include
lead, gum, egg, gelatine, resins and flour.

All coatings affect the character of the sheet. In a good
uncoated sheet the translucence is integral and the result of the
thickness. It has a slight gloss surface but the sheen is not
completely uniform and adds character. While the aim is to
produce a perfect sheet imperfections are an important part of
its appeal. The shape suggests animal more than right angles.
The surface varies, sometimes it is almost completely
transparent, sometimes featured with the character of the skin.
Patchy discolouration occurs where hairs grew and where the
thickness varies.

SURFACE CHARACTERISTICS OF UNCOATED VELLUM
The list of surface characteristics and defects of vellum is

extensive and all affect the appearance of the sheet to a
greater or lesser degree.

Marks resulting from the growth of the skin while the animal
is alive and during killing include; follicle patterns, tightly
packed hair roots, stretch marks in the skin (especially ar ound
the spine and pelvis and neck), blood staining in the skin
caused by imperfect bleeding (this can appear as trapped blood
or visible arteries and vessels), indents in the surface caused by
veins and arteries and flesh wounds that appear as scars.

Marks resulting from the preparation of the skin are charact-
erised by a marked difference in colour between the skin side
and flesh side of the vellum, scraper marks, cuts and slashes

on flesh side, remains of hair, flay holes and stitched tears.
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Surface Characteristics of Uncoated Vellum

Changes resulting from the work on the vellum after the sheet
has been prepared include; creasing resulting in breaks in the
material, contraction on the reverse side of the illustrations,
evidence of bleeding and show through in the ink and
painting, distortion due to irregular movement in the skin,
evidence of candle wax and sneeze marks.

Organic change and decay is common and includes: mould,
fungus, rodent damage, burns, water damage, staining, liquid
stain contractions, flaking paint and squashed animals or
insects.

Iconophilic and iconoclastic alterations are also common.
These include: modifications and alterations to the text,
marginal notes, over painting, changes during and after
completion of the work, removal of faces or eyes, graffiti,

cut out images, removed pages and erasures.

Additional problems are caused by conservation and
rebinding. The most dramatic of these are caused by washing
and cleaning but this does not apply to VIT14.1. There has been
some conservation work to fix tears and to reinforce the creases
as they have been damaged by repeated turning. Some of this
is clumsy but most has an honesty and does not detract from
the book as an object. There is clear evidence of the rebinding,
notably a misalignment of punched holes and a loss of
information in the gutter. One page is loose.

Parts of this text have been extracted from: Paul T Wernetr, Vellum

Preparation (Orange Press).

For further information see:

Christopher Clarkson; Rediscovering Parchment: The Nature of the Beast;
Vellum and Parchment; Journal of the Institute of Paper Conservators
Volume 16 1992 Editor: Helen Shenton.
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Painting & Calligraphy

PAINTING & CALLIGRAPHY

No chemical or microscopic analysis was carried out and all
the comments below are based on a close observation of
the surface during the recording,.

The most likely composition of the ink is an iron gall ink made
from galls on oak trees. When exposed to acetic acid and water
the iron content in the oak galls oxidises to produce a
permanent warm black ink.

Colours in medieval art were applied either as dyes or as
pigments. A dye is a transparent coloured liquid whereas a
pigment is a dry, inert, coloured material bound with a liquid
binding agent. Dyes tend to be easier to use on vellum but the
colours are less permanent. While pigments have a longer life
expectancy the binding agent in the pigmented colours tends
to crack and fall off the flexible vellum surface. This can
happen when the sheet is exposed to changes in humidity or
when it is turned or pressed flat. The binders used in 10th
century pigment include egg white, gum from various trees,
honey, earwax and gelatin. Medieval painters developed
sophisticated balances of these materials, each suitable for a
particular colour. The binders were usually mixed with

pigment but were also painted onto the surface to seal the
vellum.

The paint was used as dry as possible as the presence of water
causes the surface to expand and cockle. As in tempera
painting, a technique of short, overlapping strokes is the most
sympathetic to the medium. This allows each mark to partially
dry before the next one is applied. The paint is usually kept
thin as any impasto will result in cracking and flaking. In this
manuscript there is a build up of paint on the faces. Alayer of
pink is over-painted with white to define the eyes. Black pupils
are then added. This layering results in a physical thickness
and there is significant cracking and paint loss in these areas.
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I'HE DIGITAL RECORDING



The Digital Recording

Arsenio Sanchez Hernan-Perez, conservator at the Biblioteca Nacional,

positioning the manuscript under the APIS system using the Solar M3.

The manuscript was never opened more than 90° during the recording,
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The Digital Recording

THE DIGITAL RECORDING

'he manuscript, VIT14.1 was recorded under the most
Tri gorous conservation standar ds while open at an angle of
less than 90°. The well-being of the book was of paramount
importance at all times. During the recording the manuscript
was treated as an object and not as a repository for textual
information.

The manuscript was recorded using an Ad vanced P aper
Imaging System and at all times the manuscript was sup ported
in a 9° book cradle with foam supports for the spine. It was
only handled by the conservation staff at the museum.

No vacuum was used to flatten the pages during photography
and only minimal contact with the glass of the APIS was
acceptable. 2 cameras were used in the recording, the Phase
One H25 mounted onto a Hasselblad body with a 50 mm
Hasselblad lens and the Solar M3 with a 47mm Schneider
digital lens. Each page was recorded with both reflected and
transmitted light. Cold fluorescent light was used to record the
reflected light images and a Howard Eaton light-sheet was
used to record the transmitted light images. The file size for
each image was about 127 megabytes.

The binding and one page from the manuscript were laser
scanned using Factum Arte’s Seti Scanner. All laser scanning
was carried out at a resolution of 100 microns and the data has
been used in its unmeshed form. All the data was routed by
Delcam UK at a resolution of 100 microns and the results were
cast and used to emboss both sides of a sheet of vellum.

The metadata was specified by Red.es and all files were
prepared to these specifications. A total of 4 masters
(transmitted, reflected, recto and verso), 24 derivative files and
58 metadata files were prepared for each of the 144 sheets. In
total there are 12,410 files. There are also image files for the
cover and spine and six 3D files for the cover, spine, edges and
both sides of one sheet. The data was supplied to Red.ES on
hard disk and in triplicate on DVD.
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The Digital Recording
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APIS (Advanced Paper Imaging System,

The printing onto vellum was carried out at Factum Arte using
a specially designed piezo printer made by Factum Arte.
Extensive testing was carried out into the use of vellum,
synthetic vellum and paper. Different coatings were tested and
the results are included in this report.

Additional research included: a questionnaire to conservators
posted on Standford University Conservation Distlist, historical
resear ch and attempts to locate the missing pages. Some
experiments with three dimensional thermal printing were

also undertaken.

APIS (ADVANCED PAPER IMAGING S YSTEM)

e Advanced Paper Imaging System was designed by lan
Christie Miller and made by Solar Imaging in the UK. It is
at an advanced prototype stage.

It consists of a wedge shaped box with a non-reflective glass
opening and a front-coated mirror positioned at 45° to the
plane of the glass. The system has two internal daylight
temperature cold fluorescent tubes and a fan system to keep
the inside of the box at a positive pressure minimising the
problem of dust on the glass or mirror. The APIS is fitted to a
rostrum mount with a touch-sensitive motor to change the
positioning of the system and ensure there is no danger of
applying pressure on the spine of the book. The book is held in
a foam-lined 90° book cradle. This cradle is mounted onto

tracks so it can be moved easily to exactly position the page.

The system was fully tested before the recording and test
photographs were taken both with and without the APIS to
facilitate direct comparison.

The APIS works very well and offers an important safeguard to
the manuscript and its binding. However several modifications
could be made to improve its performance and ease of use.

It was observed that the glass and mirror of the APIS filter
some of the colour, particularly the blue. The refraction of
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APIS (Advanced Paper Imaging System,

glass is known to have this effect. More research needs to be
carried out to establish if the non-reflective coating adds

to this problem. Once the parameters of the problem have
been investigated software could be written to correct the
colour balance.

The book cradle requires further modifications to ensure that
the spine is fully supported at all times. This could ke achieved
Ly fitting a curved foam wedge into the Lottom of the cradle and
re-designing the shape of the cradle. Contact was made with
Alan Buchanan, (Conservation by Design, UK) who designed
the Preservation Book Cradle. This is a complex book cradle,
considered to be the best book cradle for handling rare and
fragile manuscripts. It offers complete support to the spine at
every angle.

The size of the glass and mirror should be increased to give a
bigger capture area and the lights need to be positioned further
from the mirror. Optimum results are achieved if the white
light balance test has a uniform measurement of 220222 (RGB
optimum white light balance as specified by Phase One). We
recommend flexible fittings for the lights so their position can
be adjusted. An additional problem was that the lights caused a
green flare on the image as they were reflected by the mirror.
The solution to this problem was to tie the lights back to the
side of the APIS.

The system needs to be designed so that the lens fits inside the
hole at the top of the system as the system works better if there
is no ambient light. The strength of the Rostrum mount needs
to be increased to ensure the system stays in the desired
position with no vibration.
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Photography

PHOTOGRAPHY

nitial tests with the Phase One H20, Phase One H25 and

Solar M3 were carried out in Factum Arte’s workshop using
a Moroccan manuscript from the 18th century. The results of
these tests were presented to Red.es and the Biblioteca
Nacional in mid November 2003.

One week was spent in a designated room in the Biblioteca
National setting up and running further tests which resulted in
approval of the quality of the work between Red.es, the
Biblioteca Nacional and Factum Arte. The manuscript was
recorded between the 12th and the 21st December 2003.

Observational notes were made about each page as it was
recorded. The reflected light was captured first, followed by the
transmitted light. All settings were checked for each page and
the focus was checked every five pages. The recto of each sheet
was recorded. The book was then turned and the verso
recorded. Everything was kept constant during the recording,.

The camera was mounted to the rostrum above the APIS. The
lights were then adjusted to achieve an overall even balance of
light. The balance was tested using a feature in the Phase One
software which allows the user to select and measure a specific
point in the image area. An even balance was determined by
taking readings in each corner and the middle.

Focus

The camera was focused on the image using a loop through the
view finder as well as the built-in focus checker in the Phase
One software The focus was checked during the recording after
every five pages and adjusted if necessary Negligible
sharpening was applied during the recording,.
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Photography

CoNtrasy AND Exrosury Times

Tests were carried out to determine the best settings for the
camera and the software to ensure that the information
recorded was correct in terms of detail and colour accuracy.
These settings are controlled through the settings on the
camera and the settings in the software and once established
were kept constant.

In addition to fixing these parameters a Kodak colour bar and a
grey scale were used to calibrate the camera and were present
on every photograph for use in post processing. The use of
colour bars (industry standard colour reference) in the
photographs provides a fixed reference which can be referred
to on screen or during printing and allows the file to be
accurately matched to the colour reference swatch when direct
comparison is not possible. The colour bar and grey scale were
fitted to both the inside and the outside of the glass in order to
allow us to calculate the filtering effect of the mirror and glass
on the colour. A linear measure was also included in each
photograph.

|

Factum Arte’s equipment installed in the room in the Biblioteca Nacional whemr

the manuscript was recorded.
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Photography

SEI'TINGS USHED IN 'THE SOFI'WARE

The settings used in the software effectively replace the control
that is applied to conventional photography during the process
of developing the film. With digital photography this is done in
the software and the quality and style of the image is controlled
at this stage. Once finalized, the same settings were used for
the transmitted and reflected light. The settings are applied at

two stages in the process; firstly during capture and secondly
during developing or output.

Phase One H25 Outdoor daylight (colour) - SO — 100 ASA

Output workspace. Adobe RGB (1998)

White balance set at 220 R 220 B 220 G

Colour Temp 5000K

No Lens Cast Correction

Focus — Soft Look —amount 34 with a thr eshold of 3
Each image was developed through the Phase One software to
a specific format. Whilst it is possible to process the files with a
number of additional features it was decided to keep the
master files uncorrected and adjust later as required. The
settings used for output are as follows:-

Scale: 100%

Pixel size: 5440 X 4080
Resolution: 300dpi

File type: TIFF

Bit depth: 16Bit

Final file size: 127MB

Camera settings using the APIS
Camera: Hasselblad 502W
Lens: Hasselblad 50mm

Digital back: Phase One H25
Camera setting: Reflected light
Lens aperture: F16

Speed : 1/2 second

Camera setting Transmitted light
Lens aperture: F5.6

Speed: 1 second
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Photography

The only difference between the recording of the transmitted
light and the reflected light are the aperture and speed settings
on the camera.

A number of tests were carried out using the Solar M3, a
camera made by Solar Imaging in the UK with Schneider
digital lens and Silverfast software. It uses a large format 30
megapixel scanning back and records a page at high resolution
in 20 seconds.

The colour range and resolution of the data captur ed with the
M3 were significantly better than the data captured with the
Phase One. High speed scanning backs like the M3 are well
suited to certain types of work and are used by the Public
Records Office (UK) and many other institutions. Solar also
make a high resolution version of this camera, the Solar M5
which can capture 100 megapixels of information. However the
time taken to capture the image is increased and the resulting
files are about 1 gigabyte for a 25x35cm capture area.

An image of the manuscript seen from the inside of the APIS.
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Post Processing

PosT PROCESSING

his is a simplified account of the complicated task of

Tpreparing each page for both screen based uses and
printing. All the work was carried out at Factum Arte unless
otherwise stated. The following equipment and software were
used to post process the data:

Macintosh G5

Mitsubishi 21inch monitor, Diamond Pro 2060L1

Adobe Photoshop 7.0

Pentium 4 PC ( this was only used for the metadata)
The files were processed as per requirements (all process
information is detailed in the Metadata). Each file was run
through Photoshop and various corrections made. Once a
process was determined a batch file was made containing all
the actions required for the specific changes. This was then
saved as a master. The batch process is run on all files in a
group ensuring that all files are treated in exactly the same
way. A different colour correction was applied to the reflected
light and transmitted light files.
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Post Processing

On completion of the batch process each section was
catalogued and named using a proprietary programme called I-
View.

All files were opened in the application allowing them to be
sorted and named easily. Low resolution output files can be
created and printed as required. Once the files were completed
the metadata was created and added to the related files.
Everything was then archived on DVD.

POs1 PROCESSING FOR SCREEN VIEWING

Working in SRGB, adjustments were made to the levels and
saturation to produce an image on screen that resembles
the original.

Pos1 PROCESSING FOR PRINTING

There is a fundamental dif ference between preparing images
for screen and for print. All work was done using Adobe
Photoshop. This work is dependent on an understanding of
the software, the printer and the substrate.
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