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Abstract. Covers and book bindings, especially in library collections, may
serve as an important hidden information source for researchers and
readers. The article describes the experience of the National Library of the
Czech Republic, its Collection Preservation Division, in testing of the X-ray
system and Video spectral comparator VSC 8000 to apply non-destructive
methods in exploring materials and damages in different layers of the books,
and shows its advantages. The systematic evaluation of the X-ray system on
the typical examples of book materials of different time-periods showed,
that non-destructive radiological methods of book investigation can detect
problematic materials and conditions of their destruction beforehand not
only in material itself, but in the entire object — the book. It showed that
the hidden information can be obtained without breaking or damaging
of top layers. Moreover, these materials can be older than the book itself.
Video spectral comparator is applied on nonvisible, uneasily recognizable
texts, for example faded by light, mechanical or other principle of damage.
Thus, gained information serves for historical, art, and scientific knowledge
of book binding and texts.
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AnHoTtanus. KHIDKHbIe 006I0KKM U IIepeIUIeTbl, 0COOeHHO U3 6100 TeYHbIX
KOJUIEKIIWIA, IBJIAIOTCA JJIS ICCTIeROBaTeNIell M YuTaTesell BaXKHBIM VICTOYHUKOM
MHpOpMaLMK, YaCTb KOTOPOJl MOXKET OBITh CKpBITa B CAMOM MaTepuae.
B cTaTbe OmuChIBaeTCA OIBIT OTHE/Ia OXPaHbI KHIDKHBIX poHmoB HanmoHanbHoOI
6ubmorexn Yemckoit Pecrry6mikyl B TeCTMPOBAaHIM PEHTT€HOBCKO CHCTEMBI
U BUJEOCIeKTpanbHOro KoMmnaparopa VSC 8000 ni1sa HeIUCTPYKTUBHBIX
METOJIOB MCC/IeNOBaHMA KHVDKHBIX MaTepUajIoB U HOBPEX/eHNIT pa3HBIX CTIOEB
KHUT. B xoze pa6oThl 9ppeKTMBHOCTD 3TUX UCCIEfOBaHMII ObIIa JOKa3aHa.
CucreMaTnyeckast OlleHKa peHTT€HOBCKOI CHCTEMBI Ha TUIIMYHBIX IIpUMepax
KHJDKHBIX MaTepMajioB pasHOrO BpeMeHM ITOKa3aja, 4YTO HeUCTPYKTUBHbIE
pajuonornieckue MeTOAbl MCCIeNOBaHUA KHUT IO3BONAIOT 3apaHee
O0OHapY>KUTh ITOBPEX/IEHN He TONIBKO B OT/Ie/IBHOM MaTepuase, HO U BO Bceil
KHUTe; TIPY 3TOM MCCIeffyeMble MaTepyuabl MOTYT OBITh CTaplile CaMOVi KHUIML.
TaxuM 06pa3oM, CKPBITYIO MH(POPMAIMIO MOXKHO ITONYYUTDb, He HapylIas
U He IOBPEXJas BepXHIE CION MaTepyuaioB. BupeocnekTpanbHblil KOMIapaTop
ObUI IPYIMEHEH B YICCTIEIOBAHUY IVIOXO PACIIO3HaBaeMbIX TeKCTOB, HAIIpUMep
BBIIIBETIINX MIM MMEIOIMX MeXaHM4YeCKue U Apyrue IMOBPEXJeHNA.
IMony4yennas vHOpMALV IOCTY>KUT I UCTOPUIECKUX, XYROXKECTBEHHbIX
M HayYHBIX MCCIeJOBaHUIT B 00/1aCTY IepeIlieTa KHUT Y KHVKHBIX TEeKCTOB.

KnroueBble cn0Ba: KHYDKHBIE KOMIEKLINY, KHIDKHBIN II€PEIIeT, PeHTT€HOBCKOe
uU3jNyd4eHUue, peHTreHorpadusa, BHUAEOCHEKTPaJbHBII KOMIaparTop,
BU3yanu3anysa

Iasa mutupoBanuda: Basposa II., Heopanosa Il., HoBotHa [I., CoyukoBa M.,
IlonmenkoBa II., MateicoBa M., biexa T., Kasauckmit A. Texuuka mgasa
BU3Ya/TU3aLUM TP 00CTIeTOBAaHNY KHIDKHBIX Kotekuuit // Bubnuocgpepa. 2021.
Ne 4. C. 39-49. https://doi.org/10.20913/1815-3186-2021-4-39-49.
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Introduction

Bookbinding represent a rich source of not only
textual and pictorial information, but they are also
a physical document of art handicraft of a book-
binder, of contemporary technological trends of pro-
duction, and last but not least a document of his-
tory of the proper existence reflected in defects from
wear and tear and natural decomposition of materi-
als. Technology of book making and its damages are
often hidden under layers of materials, and it is dif-
ficult to find them out without invasive intervention.
By the help of radiography making use of X-rays,
it is possible to non-destructively penetrate under
the surface of external layers to internal structures
and structural elements of book binding. Within
the frame of grant project of the Ministry of Cul-
ture NAKI II entitled “Use of imaging techniques
for the study of hidden information in bookbinding’,
the workplace of the Department of Research and
Development Laboratories of the National Library
of the Czech Republic (NL CR) was equipped with
a radiographic cabin and a video spectral compar-
ator. Information on used technologies, materials,
and their conditions are fundamental also for his-
torical, art, and scientific knowledge of bookbinding.

Possibilities of non-invasive survey of a compact
book binding are very limited. It is impossible to pen-
etrate most parts of the binding structure without vio-
lation of surface layers (Duivenvoorden et al., 2017;
Pouyet et al., 2017). The only possibility, how to look
inside the book binding system without its damage,
are non-invasive imaging and analytical methods.
Know-how, construction, and materials of book bind-
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ing are irreplaceable for preservation of books from
modern and historical book collections in good phys-
ical conditions. Book binding is a complicated system
of functionally interconnected mechanical elements
of various materials. Historical and modern book
bindings represent a plentiful source of information
in a form of records, however, which largely carry
also binding structure. Another tracked problem is
work with information in book collections - infor-
mation recorded on paper may be lost by degrada-
tion of underlay and writing materials, by mechani-
cal damage or even removing, by action of chemical
or physical factors. The information is usually hidden
also in case, when sticking of sheets of paper occurs,
or a book block was not cut into pieces, caked by fire,
sticking after intervention of water and other mate-
rials, or by the action of microorganisms. Locked up
information of priceless value, both in historical, and
in modern bindings can be nowadays obtained by the
help of non-invasive methods such as multispectral
imaging technologies. This way acquired information
serves for historical, art, and scientific knowledge of
book bindings. It serves as a basis of planning strat-
egy of care, protection, preservation or restoration of
the object (Hradilova et al., 2015).

Video spectral comparator VSC 8000

Video spectral comparator VSC 8000 instru-
ment (Fig. 1) was purchased for analyses of book
collections, book bindings, and hidden information,
within the frame of NAKI project.

Video spectral comparator VSC 8000 is the
equipment, which is used for macrophotography

KHVW>XHAA KYTTbTYPA
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Fig. 1. Video spectral comparator VSC 8000-resized
Puc. 1. O6HOBNIEHHBII BapMaHT BUjeOCIIeKTpanbHOro komnaparopa VSC 8000

in selectable wavelengths of light. It makes possi-
ble to get wide-spectrum videogram in ultravio-
let (UV), visible (VIS), and in infrared (IR) regions
of light spectra at up to 453 different settings, and
hidden layers which are thus visualized, as well as
damaged or removed texts, and it is possible to diag-
nose conditions of materials, historical corrections, or
interventions. The device was originally developed
for the needs of the customs service, state institutions,
and forensic workplaces for verification authentic-
ity of documents, passports, cheques, paper money;,
etc. NL CR purchased this highly sophisticated equip-
ment for survey and recurring visualization of dam-
aged handwritten records, coloured layers in texts,
and in pictorial sections. Thanks to the combina-
tion of advanced digital recording and multispectral
LED lighting with sophisticated software interface,
the equipment offers a complex solution for special-
ized survey of book entities with illegible or otherwise
impaired records. The equipment disposes of a com-
bination of a coloured infrared camera with spectral
range of 350-1100 nm, and a carousel with camera
filters containing over 16 various filters. The equip-
ment contains also a micro-spectrophotometer for fast
measurement of absorption, reflectance, transmittance,
and transparency within the range of 400-11000 nm
with resolution of 3 nm. The solution of internal space
makes it possible to insert even larger book volumes.
The object is shifted to an ideal position with a software
tool by the help of a motorized table inside the cham-
ber. Comparative functions of software include auto-
matic analysis, automatic setting of filters and lights
for highest picture contrast, 2D measurement, pseudo-
colours, measurement of colour scheme, comparison
of live and saved pictures, reading the pictures, and also
creation of visual cube (hyperspectral) in adjustable
wavelength range of 400-11000 nm in steps of 1-20 nm.
The instrument is irreplaceable for obtaining such
a range of visual data also in regard of time savings

(necessary for survey of extensive book collections)
(Schreiner, Holle, 2011).

Selected samples (test books) could be now scanned
in accessible settings of the instrument for verification
of possibilities and search for equipment limits, and
writing materials, damages, watermarks, cresting, spots
of unknown origin, etc. could be monitored.

An interesting problem is identification and dis-
tinguishing ink pencils from those of graphitic ones.
An ink pencil of any colour presents high risk in con-
servational or restoring interventions, and its identi-
fication is very difficult due to visual similarities with
purely graphite pencil releasing no colour in dampness.

The equipment was also exploited for analy-
ses using fluorescence of some substances or liv-
ing microorganisms. Different tones of fluorescence
are exploited e.g. for distinguishing genuine ivory
and artificial ivory (nitrocellulose).

Adjustments of acquired pictures were carried
out with the help of Adobe Photoshop programme,
graphic software intended for adjustments of bitmap
files. Also, other software of company Adobe Sys-
tems was used for presentation and final adjust-
ment of outputs of the project - Adobe Illustrator
for work with vectorial graphics, and Adobe InDe-
sign for making pictures public (typography of doc-
uments, posters and other promotional materials).

Results of systematic evaluation of Video spectral
comparator VSC 8000

A model sample was used for illustration
of individual tools and functions of the video
spectral comparator — decorated letter — 1 D (initial
in manuscript) (pigments bonded using gum arabic
on parchment) in Figure 2.

This sample of decorative capital letter D was used
because it represented a combination of color layers
(inorganic pigments and bonds) and underdrawing
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Fig. 2. Model sample letter D prewiev images made by automatic investigation function (left)
and individual pictures (right)
Puc. 2. CmopenupoBaHHble 00pasiibl 6yKBbI «D» B peXiMe MPEANPOCMOTPA, CAle/IaHHbIE C HOMOIBIO PEXXIMA
ABTOMATMYECKOTO MCCIeT0BaHus (C/ieBa), M OT/eNibHble M300pakeHus (crpaBa)

on the parchment and simulation of the real illu-
mination in historic manuscripts. By the Automatic
investigation, it is possible to see the document at all
selected settings of lights and corresponding filters,
individual views are saved at the same time (Fig. 2).
It is thus possible to find out easily and quickly the
regions of spectrum interesting for possible more
detailed investigation in unknown samples. In case
of sensitive documents, it is possible to save views
directly in full resolution, so that other expositions
were no longer necessary. Then the entire sequence at
selecting full spectral possibilities of the instrument
takes exactly 7 min 40 sec. (scanning 163 pictures).
Hyperspectral viewer (HSI) makes it possi-
ble to monitor differences in spectral behaviour

of materials — their absorption and reflectance
in a given range. In full range from 400 to 1000 nm,
it is possible to set scanning with a minimum step
of 4 nm. It is necessary to set optimum camera expo-
sition (“calibration” for white paper) before scan-
ning a document, in this case the whole sequence
takes 10 minutes.

On the basis of measurements using a micro-
spectrophotometer, it is possible to highlight
so-called similar regions of a spectrum. This tool
makes possible differentiation of two seemingly
equally coloured materials, which vary in spectral
behaviour (e.g. two similar pigments or inks), never-
theless, it concerns software picture coloration, and
its accuracy has its limits (Fig. 3).

Fig. 3. Model sample “initial D” hyperspectral viewer mode
Puc. 3. CmopenpoBaHHbIiT 06pasel «3araBHOI OYKBBI D» B riIepcrekTparIbHOM peXyMe IIPOCMOTpa

KHVW>XHAA KYTTbTYPA



BOOK CULTURE

Petra Vavrovd, Jitka Neoralovd, Dana Novotnd et al, 2021, no. 4, p. 39-49

Instrument VSC 8000 makes it possible to utilize
inbuilt modes of lighting and filters, which are tested.
As an example, the application of different combi-
nation of lights and filters is mentioned during vis-
ualization of historical filigree on hand made paper
from 16™ century (Fig. 4'). The filigree was selected
for its simple shape. It represents a hedgehog with

hexaphyllous bloom, which is a filigree of Jihlava
papermill from Staré hory. The filigree is partly con-
cealed by hand written calligraphy with ferro-gallic
ink. It concerned a free bifoliate paper so that com-
plications were not solved at visualization of the fil-
igree in the book block “in situ” (Fig. 5). The filigree
concealed with printed writing, which is by itself yet

Fig. 4. Initial picture of the filigree in passing through VIS light displays of filigree
Puc. 4. VicxogHoe n3o6paxkeHue GpymnrpaHy mpyu IpOXOKIEHNN Yepe3 CBeTOBbIe auctuien VIS

Fig. 5. Resulting difference after adjustment of brightness and contrast
Puc. 5. KoHe4YHBII1 pe3y/IbTaT MOC/Ie HACTPOIIKY SIPKOCTU U KOHTPACTHOCTH

1

Initial picture of the filigree in passing through VIS light
displays not only filigree itself, hence the thinned spot of paper, but also
hand writing on both sides. It is just it, what complicates “legibility” of
the entire filigree. The filigree contour is not perceptible at all (see the
marked sites) in places of overlapping letters from both sides.



I1. BaBpoga, 1. Heopanosa, [I. HoBotna u fip., 2021, Ne 4, c. 39-49

less permeable for light radiation compared to hand
writing, will be tested in the next stage of the project.

The used modes of visualization tested especially
passing through lighting and incident lighting in
combination with various filters inbuilt in VSC
8000 master unit. Investigation of absorption in near
infrared radiation (hereinafter NIR) was carried out
while using appropriate camera filters.

VSC 8000 can also serve for material identifica-
tion. The photo of two prayer books (Fig. 6-8) shows
the difference between imaging natural and syn-
thetic materials evoked by enlightenment by various

Fig. 6. Prayer book with cover of synthetic material
Puc. 6. MonMuTBeHHUK € 06/10)KKOI
U3 CMHTETHYEeCKOT0 MaTepuaa

sources of light with various wavelengths. Plastic
is displayed in the picture in green, and bone cover
in blue colour. The graphic adjustment consists in cut
off, alignment, and retouching surface of books by
the help of a tool - a point retouching brush.

Cabin configuration for digital radiography -
X-ray system

The cabin configuration for digital radiography —
an X-ray system - includes a shielded lead cabin,
in which X-ray generator for digital application

Fig. 7. Prayer book with cover made from natural bone
Puc. 7. MOMUTBEHHNK € 0OTIOKKOI
U3 HaTyPaIbHOI KOCTH

Fig. 8. Prayer book identification of materials
Puc. 8. VinenTuduxarysa MaTepuaaoB MOITUTBEHHUKA

KHVW>XHAA KYTTbTYPA
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is located, and a flat digital detector capable of live
preview and adjustment of picture while taking pho-
tos in a connected computer. Photos are processed
in original software, which at the same time con-
trols the source of radiation, processes picture, and
saves the record in a form of static picture and video.
The cabin itself is equipped with an electronically
operated sliding table, capable of movement in hori-
zontal and vertical directions.

The object under examination is placed between
the source of radiation and the radiation detec-
tor in position enabling to obtain a picture of the
given element of book binding. Degrees of grey
in the acquired picture represent higher or lower
degree of absorption of X-rays in the given part of
the object. Darker shades correspond to materials
more absorbing radiation (especially metals), lighter
areas represent materials less absorbing radiation
(paper, textile, leather etc.). Thickness of the radio-
graphed material is also another factor determining
total quantity of absorbed radiation (and, therefore,
also shade of grey in the picture). Last but not least,
the degree of grey depends also on graphic adjust-
ments, which are performed after acquisition of the
picture with the view of provision optimum visibil-
ity of details of X-rayed elements.

By the help of X-ray radiation, it is possible
to produce photos, conveying important informa-
tion on technology of book manufacturing, on some
types of wear and tear, or e.g. on materials used
in manufacturing. These photos may be an impor-
tant element in historic, art, and scientific investi-
gation of books and book bindings. Investigation
of optimal settings of the equipment with combina-
tion of graphic adjustments occurs in cooperation
of X-ray equipment operator, and graphic designer.
Especially the largest possible distinctness of the
surveyed element as well as the largest possible top-
grade quality of the picture are taken into account.

Suitable graphic arrangement includes always
picture alignment, cut off by the help of a trimming
tool, and background retouch of the picture using
as a tools patch and point retouching brush. After it,
adjustments follow concerning first of all distinct-
ness of book binding elements, which are important
for investigation. Sharpness of the picture, bright-
ness, contrast, gamma correction, exposition, and
level modification of gloominess or luminosity
are adjusted. To highlight individual parts, applica-
tion of a particular tool by the help of masking only
the given part can be carried out.

This equipment was purchased for detailed test-
ing of possibilities and limitations of X-ray radia-
tion in the survey focused on visualization of hid-
den elements, layers, or damages in book binding
material layers. Possibilities for book binding sur-
veys in situ are very limited. It is impossible to pen-
etrate to most parts of the binding structure with-
out violation of top layers. In historical collections,

recycled materials often occur in binding, such
as sliced up parchment foils, sheets of books, let-
ters, spoiled print waste, and other materials, which
may be older than the exemplar itself. These mate-
rials can be found in the spine of a book under coat-
ing, on covers, as winglets, entire sticking of cov-
ers or endpaper. Locked up information of priceless
value of historical and modern bindings can be just
obtained by the help of radiography.

Subsequent suitable graphic arrangement is also
no less important, again corresponding with the
bookbinding element, which we want to display,
and its material. Here it concerns especially focus-
ing the pictures, adjustment of brightness, contrast,
gamma correction, exposition, picture alignment,
and for lucidity also e.g. clearing of book back-
ground, rotation, and cut off. Insufficient visibility
of the required element on the picture can be com-
pensated by graphic adjustments.

Installation of the device in the NL CR and its
influence on possibilities of imaging depend on set-
tings of selected parameters of the equipment located
in the NL CR, and also found internal structures of
book bindings, which are not visible without book
destruction. Visualized information then will make
it easy to make decisions for restorers or conservators,
what steps will or will not be necessary to carry out
for book preservation, or how to care about the book.

The first part of systematic evaluation was car-
ried out to understand which materials and ele-
ments of book binding are viewable by the help
of the instruments, and in case of successful imag-
ing also what settings during taking of photographs
are optimal, and what graphic adjustments are good
for the given material and element. Systematic survey
is also the part of this topic, what type of construction
and which materials are advisable for holding a book
in the required position and distance from the detec-
tor during taking of photographs so that the small-
est possible affection of the picture occurs by fixation
system itself. Selection of the most suitable settings
out from several pictures acquired at slightly different
settings selected on the basis of the mentioned prin-
ciples proceeded by visual evaluation of the acquired
and subsequently adjusted pictures within the frame
of cross-disciplinary team - a radiologist, a restorer, a
bookbinder, and a graphic designer. Here, it concerns
not only the suitable degree of lightness of the picture
and suitable contrast; as it is obvious, in some cases it
is necessary to make compromise at selection of set-
tings so that all requirements placed on the picture
are satisfactorily met (Van, 2003; Van et al., 2006).

Results of the procedure of book binding
radiography

Within the frame of the project, investigation
is under way in the area of using X-ray radiation
for the study of books with the utilization of X-ray
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cabin, with which the workplace was equipped within

the scope of the project. The object under examination is

placed between the source of radiation and the radiation

detector in the position allowing displaying the given

element of book binding in the appropriate man-
ner, whereas the entire measurement proceeds inside

the closed cabin, which shields radiation. The object

is radiographed using radiation produced by an X-ray
tube housed in the upper part of the cabin, and the pic-
ture is taken by a flat panel detector embedded in the

lower part of the cabin with output directly to control

PC. Grades of grey in the acquired picture represent

higher or lower degree of X-ray absorption in the given

part of the object (Fiala et al., 2013; Trojek, Trojkova,
2015). Darker shades in the picture in the event of a pos-
itive correspond to materials more absorbing radiation

(especially metals), lighter areas represent materials less

absorbing radiation (paper, textile, leather etc.). Another

factor determining total quantity of absorbed radiation

(and thus also shade of grey in the picture) is also thick-
ness of the radiographed material (Osterloch et al.,
2007; Pietikanen, 1996). Last but not least, the grade

of grey depends also on equipment settings during pic-
ture acquisition, and on graphic adjustments, which are

performed after picture acquisition with a view to pro-
vide optimum visibility of details of X-rayed elements.

Materials typical for books are paper, textile, wood,
leather, parchment, and in smaller extent also metals,
but there occur for example even plastics or bones. With
respect to different physical properties of these materi-
als, different settings of equipment are needed for opti-
mum imaging book binding elements made of them, of
their structure and pertinent defects. It concerns espe-
cially suitable settings of electric current and voltage on
X-ray tube, distance of X-ray tube from the detector, and
distance of the X-rayed object from the detector. Selec-
tion of suitable position of a book (or more positions of
the same book for obtaining more comprehensive infor-
mation gradually) is also fundamental, as well as that of
suitable construction, which holds the book in required
position and distance from the detector, including suit-
able materials of this construction.

No less important is also subsequent suitable graphic
arrangement, again corresponding to the element of
bookbinding, which is to be imaged, and with its mate-
rial. Here, it concerns especially final focusing the pic-
tures, adjustment of brightness, contrast, gamma cor-
rection, exposition, alignment of picture, for lucidity, and
e.g. clearing background of books, rotation and cut off.
Insufficient visibility of the required element on the pic-
ture can be compensated by graphic adjustments.

Typical examples of suitable imaging of book
binding elements

In the following part, particular examples
of application of the above-mentioned principles on
particular samples are given, with the view of selec-
tion of suitable device setting (Fig. 9-12). Selection

of the most suitable settings out from several pic-
tures acquired at slightly different settings selected
on the basis of the mentioned principles proceeded
by visual evaluation of the acquired and subse-
quently adjusted pictures within the frame ofa cross-
disciplinary team. It concerns not only the suita-
ble degree of lightness of the picture and suitable
contrast; as it is obvious, in some cases it is neces-
sary to make compromise in selection of settings
so that all requirements placed on the picture are
satisfactorily met.

Fig. 9. Spine of a book with false raised bands.
There is a distinct incision for sewing in the spine,
which is positioned outside the placing of strips of

false raised bands. The book is placed 66 cm above the

detector coated with foil, X-ray tube distance is 79 cm

from the detector, voltage on X-ray tube is 110 kV,

current 300 A. Graphic arrangement: cut off; brightness
150; contrast 14; levels of shift of white (Odyssey of

Homer, William Cowper, 1855)
Puc. 9. Kopemmok KHUTY ¢ GambUIMBBIMU
penbeHBIMM MTOMTOCAMIL.
B Kopellike nMeeTcs OTYETIUBBIN paspes st
CLIMBaHMsA, KOTOPBIil PacIONIOKeH CHAPYX1
OT pa3MelleHNs MOMTOCOK JIOKHBIX PelbeHbIX ITOTI0C.
Kuura pacronoxeHa Ha 66 cM BBbIIIIe JeTEKTOPA,
HOKPBITOTO (OIIBTOII, PACCTOSHIE OT PEHTTEHOBCKOII
TPyOKM cOCTaBIAET 79 CM OT IETEKTOPa, HaNpsDKeHNUe
Ha PeHTreHOBCKO TpyOKe 110 kB, Tok 300 A.
Ipaduueckoe pacronokeHue: OTKIOYEHO; APKOCTH 150;
KOHTPAacTHOCTD 14; ypoBHU cMeeHus 6enoro (Kuura
Odyssey of Homer, William Cowper, 1855)

KHVW>XHAA KYTTbTYPA
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Fig. 10. Picture of a vertically placed book.

Clips are fixed to the book cover by hooked metal wire.
The book is placed directly on the detector coated with foil,
X-ray tube in distance of 49 cm from the detector, voltage
on X-ray tube 120 kV, current 300 A. Graphic arrangement:
cut off; gamma correction 2.00; exposition +1.50.
Pomnénky ve vinek nebesky by Vaclav Benes-Trebizsky,
19" Century
Puc. 10. VI3o6pakeHne BepTUKAIbHO PACIIONIOXEHHOI
KHUT.
3aXMMBI KpenATcA K 06/710)KKe KHUTY MeTalIN4ecKoil
IPOBOJIOKOI! B BUJie KplouKoB. KHura nomerena
HETIOCPENICTBEHHO Ha IETEKTOP, IOKPBITHIIT POIBIoil,
pEHTIeHOBCKasl TPYOKa Ha pacCcTOAHUM 49 cM
OT JIeTeKTOpa, HaNlpsDKeHNUe Ha PEHTTeHOBCKOIT TPyOKe
120 kB, Tox 300 A. Ipaduyeckoe pacronoxxeHue:
o6peska; ramma-Koppekiys 2,00; akcrosurus +1,50
(Kuura Pomnénky ve vinek nebesky by Vaclav Benes-
Trebizsky, 19 B.)

Investigation of the possibility of imaging various
materials used in book production can be demon-
strated for example on a book with wooden boards
which are covered with a brass sheet (Fig. 11).

Notwithstanding precise performance of the
cover, the book with bone slices on the boards is also
unexpectedly sewn using metal staples (Fig. 12).

Conclusions

The objectives of the investigative activities
within the frame of project NAKI “Use of imag-
ing techniques for the study of hidden information
in book binding” is a specialized survey of extensive
library collections focused on hidden information in
books, in book-bindings, reading illegible texts, vis-
ualizing commonly invisible details, etc.

Tests proceeded on the effectiveness of individ-
ual imaging technologies — spectral video spectral

Fig. 11. Book with metal cover, cut off; rotation;
retouch by the help of a tool - point retouching brush;
brightness 90; contrast 48; curves Nebekli¢, 19" Century
Puc. 11. Kunra B MeTa/mn4eckoit 06710kke, 06peska,
[TOBOPOT; PETYLIb C IIOMOLIBIO KICTH /11 PETYIIN
C OCTpUEM MHCTPYMEHTA; APKOCTD 90;
KOHTPAacTHOCTD 48; kpuBsble (kuura 19 B. Nebekli¢)

comparator and radiography. Selected methods were
tested with the view of verification of their safeness
for materials of book collections and their possible
damage. Tests for displaying filigrees were carried out.

Graphic adjustments were utilized for the pos-
sibility of detailed survey of pictures acquired from
the instruments intended for the survey and testing
of materials of book collections of NL CR, which
are important in light of scientific research, mate-
rial analyses, and restorer survey. These were car-
ried out by the help of programme Adobe Photo-
shop, a graphic software designed for adjustments
of bitmap files in 2019. Also other software of com-
pany Adobe Systems was used for presentation and
final adjustment of the outputs from the project -
Adobe Illustrator for work with vector graphics,
and Adobe InDesign for composition of documents,
posters, and other promotional materials.

Non-destructive survey using radiography will
help to detect problematic materials and their con-
ditions not-destructively before substantial damages
take place not only in the material itself, but in the
entire object — the book. Thus, gained information
serves for historical, art, and scientific knowledge of
book binding. Radiography thus becomes a signifi-
cant tool for obtaining pieces of knowledge on book
binding and its physical conditions without destruc-
tive interventions.

By the help of the video spectral comparator,
it is possible to obtain relatively exact filigree con-
tours, which are not burdened by errors, as are
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Fig. 12. Book boards, cut off; brightness 91; contrast -17; level shift Ibacha Posvatni zvukové,
P. J. Her¢ik, 2™ half of 19 Century
Puc. 12. KHWKHBIE BOCKM, 00pe3Ka; APKOCTb 91; KOHTPACTHOCTD — 17; CABUT yPOBHS
(Kuwura lbacha Posvatni zvukové, P. . Her¢ik, Bropast monoBuHa 19 B.)

manually repainted outlines. That can be achieved
by means of comparison of pictures acquired by var-
ious modes. To be able to define at least a little gen-
eral mode applicable for different sorts of paper,
it is necessary to repeat this process in a large num-
ber of authentic materials. It is not possible to vis-
ualize one filigree for several hours or even days
(Schreiner, Holle, 2011; Van, 2003; Van et al., 2006).
After this primary testing, where all modes were
checked, further testing may be narrowed to sev-
eral suitable combinations of lightings and filters,
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