
1  Description METHOD AND ARRANGEMENT FOR IMAGING A
PRIMARILY TWO-DIMENSIONAL TARGET  Technical Field [1]
The invention relates to a method for imaging a
primarily two-dimensional target,  comprising the
steps matching at least one optical unit adapted for
influencing the  direction of rays of light falling
onto it with the target; illuminating the target while
directing an optical recording means to the optical
unit, mapping the pixels of the  target reaching the
optical recording means through the optical unit by
projecting the  rays originating from the pixels of
the target at right angles to the target through the
optical unit to sensor means of the optical recording
means in the whole range of the  optical angle of the
optical recording means. The invention relates further
to an ar- rangement for imaging a primarily
two-dimensional target, including at least one
optical unit adapted for influencing the direction of
rays of light falling onto it, a light  source
illuminating the target and optical recording means
directed to the optical unit,  the arrangement ensures
scanning, photography and digitalization of the whole
surface  of the book-pages in a way that the book
needs to be opened at a relatively little angle  of
slightly exceeding 45. Background Art [2] Photography
and microfilming were already used for recording data
in the  traditional library and archive practice. The
up-to-date digital data recording has  increased the
need for these methods. A great number of different
high-speed scanners  are used for the digitalization
of individual pages and books. However, they have only
a limited use in connection with the processing of
expensive books of museum piece,  since in this case
the books should be opened in at least 90 or in many
cases even in  180. This forced opening might damage
both the cover and the pages. According to  one of the
known solutions the page to be photographed is not
completely flattened but  some waving is tolerated.
The resulting mapping or exposure distortions are
corrected  by software means. [3] US 2002/191,994
discloses scanning by way of a one-dimensional sensor.
One dis- advantage of this solution is that the
scanning is carried out by the movement of the  sensor
or the imaging system, which makes it slow and on the
other hand, the scanning  of the details falling close
to the spine of the book is not properly worked out.
[4] A truly quick scanning method corresponding to
photography is disclosed in CN  1,354,441. However, it
fails to describe the scanning and the required
homogenous il- 



lumination in case of books and other documents with
similarly limited opening angle. 2  [l)] Theoretically
there are three ways of digitalization of
two-dimelisional images,  more specifically hook pa
es, [6] In Case of the first alternative the
information content of iElElividtual image  pixels are
:i'C'corued se ",,uentially one by.-one. Due to its
S1owncss tills method is not  used for the, dig al
zaiioit of bunks, but it plays an important. role in
the Cori-focal faaser  microscopes or in the
CDii)VI)reader's operating based on the saint,
theoretical  baackground. [7] In case of the second
alternative a file-Cdiiriensio iai mime sensor is
moved along at  right: angles to the surface of the
oil act.. ? e, to the target and t'I, image is 1:t an
composed from the lines recorded this way. The
operation of most of the photocopiers  and soiree of
the scanners is based on this princiE le, l:S 4,5 8
5.334; US 4,633,080; US  03 03,580; US 5012275; CS
12$3,522 or t):S 6,581,227 show such types of
equipment  and 3iletf:ieds. One o be drawbacks of this
principle is bat to design of the linear  senior
itself, the joint iflil:n:inati solutonh and the
required moving mechanism does  not I rovide for the
pe'0;: e sr scanning of the spine adjoining parts, not
even at an opening  angle of 90. Although, grant
efforts have been made to i'tr prove these features
for  several decades, no useful results have been
gained to day. Me latest scanner  generation is
egiii7ped with so-tailed I+.DB sensors, where the
illuminating LEDs, the,  sensor- sluts and the optics
are integrated on a single. semis n C:Ctr tape.
However,  even this sensor is incapable Un come Closer
than l t.` nun to any obstacles protrudiaie.  t;nF o
e Slane o t_ e SCc.F21 ing i.e., Cfii:. if3t.ned
JEiite of :a book. f:"i case of eat:t abo:'e.-
mentioned solution based on one-dimensit nal image r
ceiving Fruits he books should  be cf-ened at least at
right angles and no mention, is ir'.ad: concerning the
e`tent of the  blank spa e close to the spine of the
book which remains ii,2-accessiNa- to scanning.. tffj
The third solution is when the surface to be digitized
is fully p'ojected to the  sensor, the classical
application of which is ving been the iniCIOf
i:t$iiif)g.. Cif course  several solutions iwwese
developed to improve ills method in the last centuury.
Now the  proposed solutions can directly be taken over
to the field of digital photograph, With  the rapid,
enlargement of If, sensors and the ii soh txoii o+tbo
two-di OD  and C;.MOS optical sensors this third
solution will be the dominant one in this filed.
Similar equipment and solutions are introduced by the
Ct(?t3aluii'_.i2`s provided by Palo  Alto Research
:nre. U.S. under the tit' e'Bookseanner', by the
productOMNISCAN  3000 of the company .f :utschel,
G'e.t:narty, or the product 7aPeSca3h 1.15 }' of
Reality  imaging .`i y'Selils co., U,5., to mention
only SOrf3e exalnPles. It is unfavourable Mat  



here there are also only limited opl3eitullitses to
copen the books less than at Ei ht  angles.
Considering the importance of this issue these
scenarios will be separately  detailed brit erneath.
[9] The 'Bookscan3her` of Palo Alto Research Centre is
a typical solution for the 90 3  opening, Here a book
Opened at right angles and lying on its back is
photographed and  digitized 1`rona, above, from the
rig ht and frio:, the left at an angle of 45 .e, at
right  angles to tic pages themselves. It might be
`nxisieading that the repeatedly mentioned  45 have
means tl le lifting angle of ? e individual sides i.e.
pages of the opened book:  lying on its back. Consef
uertly, in the of this interpretation a 0 angle on
both  sides means a completely - at an angle of 1$l3'
- opened hook, AN a 45 Mg on  both Sides means a book
opened a in angle of gl?'. But the question sti
remains: 13L?;3'  can it be solved that the hoot; is
to be opened at the least possible ang c, yet its l
agcy  coi.mid he photographed as far as the spine of
the book-, II Oil A theoretically perfect solution of
this problem is presented by the method dens >ri.bee
in US 5.359,207, Here there is a thin sensor of the
size of a book-page laid  between the. pages, whk S
also contains the i Emination and. the sensor units.
The  aiinitrial d3ickness of the sensor slakes an
opening of the smallest angle possthle. The  only
problem is that accostum In our knowledge aF? optical
sensor of such ickness  still does not exist. [III An
optically perfect S0190, can be found in a
LlC?clit'Fieil under the title' he  Unique Prism
Camera System ii'.sc:fibinly the apparatus 'OK301P' of
i het%tttilA..Heie a  solid optical prism of 60'
solves the problem of viewing the full 1.80" image of
31TL?il'Ei  opened at 60'. The upper surface of thi: r
isin can be considered as a simple window,  hi:tt the
two lower pail fulfil a two tld job simultaneously, '
i e left side. surface is a  window from the
perspective of the left-hand Ji t0t:-page, since the
light goes thorough  it. at nearly right angles with a
Tilininin-t foss. But : k on) the perspective of the
right-hand  hook-page it behaves like a total
re.flectio:? 2?'f?ri'i1r, sine: t e tight: - coming
from he  optically thicker medium i.e. from the,,
centre of the prism - falls to it at 60 angle of
incident, thus sending the image towards the camera
acting as an image e cordin4g  means. The right
surface of the prism has a. similarly t vofold role.
These two  surfaces work simtitirl 'Loin respect to
the ilium ina Cn. Thee optical mi or has been  used in
small Scale for a hundred years in the ray
distributors of the binocular nn-es and in certain
telescopes in reverse the re versed images, When
cC3?lsidering  d us solution it should be kCep: in
mind that the 60 a: gle is a theoretical value since,
there, is no way of maodi_fying.. or reducing it. On
the other hand:, the prison itself should  



he made of material having much higher rate. Of
refr-action coefficient than that of the  air (glass,
fibreglass, transpatent fluid, et:c.), In case of an
A3 book-pape the edge  length of the .prism should he
at least 600 mm, with at least 420 mm height, it is
extremely difficult, o is3.:3u facture such a prism of
the required. optical homogeneity,  and quality (the
leans and n?itror oasic. material of the astronomical
telescopes fall into  this dimensional range., the
cooling process of which lasts for yea's is order to
eliminate tensions occurring during the Sr 3lti:t a
:turf l ;process). The l t32tity of the prism also
would b e considerable. with its Weight of 100 kg.
Further application  problem arises. with the
condition thatOn surface of the pfsrn can fuhiil its
twofold  Role only if it is completely clean and free
from any contacts, The sensitivity of this  situation
can be seen :front the application of such total
reflection prisms a the  footprint scanners for
detecting: the total reflection ceases at. t e points
;'here the skill  wrinkles contact the. glass which
results in extremely hiard-contrast images. U-4 n i GB
209Z281 presents a solution where the book should be
opened at an angle of  45 in ease of overhead
illumination. However, the description neither refers
to its  effective: feasibility not suggests what: is
there in the described ,edge. Presumably a  nlirrc.r
positioned at an angle of 45 is applied. Brit.,
according to our experiments and  experiences in case
of a camera positioned at a. finite chance, harmful
reflections  occur between the mirror and the glass
pressing down the page, which hinder taking  good
quality images. Disclosure of Invention Technical
Prohie n [13] The problems and reflect ions arising
out of the illumination can be considered as
con-dnoi3 :i:: ati;+f?a ~ ks of the known solutions
and with (nn- men <sn it is one of ou  (nai goals to
eliminate such refiections, pl4 ] Afurther goal is to
facilitate the ,>..:ood equality scanning of
mechanically sensitive  documents such as old nooks
and sit nlar objject with opening. them at, the.
.least: possible  angle. i 151 Advanced optica!
desi.`. ing -progr'Ire": st.. include so Callen'g1lf.
TS l `,:sC?.i,: s o  ,c modules to analyze the effects
of the harmful reflections, but they are not suitable
for  analyzing `host images created on plane-mirrors.
Technical Solution 1.161 The core idea of our
invention is the realization that. with the prof r
setting of the  



angle of the camera and the, mirror an optical
arrangement can be created which evades  the: e
b.arintul opt:lt : l reflections while mainly
Preserves the beneficial Characteristic of  the above
mentioned mapping System in view of scanning , Uok.s.
namely the fact that  the page of the bill can be seen
as far as nearly the spine even at small opening
:angle, [173 .the present invention is based on the
recognition that it would be enough to open  the book
only at.. an angle of 45 or smal:er',, if we could
boil the course of the light  preferably without
distortion by means of a. mirror placed into the book,
tiut the page  to be photographed should at any rate
be pressed down, in order to keel) it in the focal
level of the camera. This f r sing-do ;n tool or
eventually' the gleaming book Page  may cause
secondary i'e lc':.^.tions which appear in the image
as shady giost image; of  the page or the light
source, The reflection of the pressing plat,-, can he
reduced by S suitable coating, but in this case it is
technically i npossible to reduce it below the,
requiredi level Of s'3.1 %, not to mention the
impossibility of iimodify'iag the optical  parameters
of the scanned ol:fject: 3.C:., the page of the book.
[1 i)' Our proposed solution to the o':Sjee:3 ve set
above is based on a method for 3.` aging  a primarily
two-dimensional target, comprising the steps matching
at least one optical  cnn adapted for influencing the
direction of rays of light falling; onto it wit: e the
target;  illuminating the target while directing an.
optical recording 3i?Cans to the optical unit,
mlapp:ing the pixels of the target reaching the
optical recording meads through the  optical unit by
projecting the rags originating from the. pixels of
the target at right  angles to the target through the
optical tntit to sensor metals of the o tical
record'ing  means in the whole range of the optical
angle of the optical recording means. The  novelty of
this method is that the optical recording means is
turned a.ia5' and displaced  iii a receding manner
from plane of the target: at a predetermined angle in
a carved  course coinparea to thr optical axis
starting .tilom the centre of the target while the
mirror is tilted I alf to the extent of e displacement
of the optical recording means l91 ,ilccoirling to one
advantageous impiementatkni of the proposed method the
imaging COSalpr3.SC-.S the step of pressing down to
surf ce of the target to gain flat  surface fix
iriappmiz . 201 It is also advantageous according to
the pt :sent proposal to choose the vahie of the
angle ct exceeding at least the halt of the Optical
angle of the o 3ticati recording means  [21] It is
3`i33't:he'.i'f31Cre advantageous accord na to the
present protiosal that the matching  comprises tee
step of Using, : surface irnnor. 22aj According to
another advantageous implementation of the proposed'
method a.  wedge-shaped optical element: composed of a
]^.r sling--clown glass plate and a surface  



rumor is used. [' psi ccordiit to another advantageous
implementation of the propoS.^'.d method an  optical
element w th adjustable front rake is used. [241 It is
furthermore aid; aotageous according rho the present p
ropofsal the scanning  L'Oi:Clprises the step i-ji'
-aP.ning both pages of the opened book E31,-.d :3s t
e- target Coll- secutively by a mirror embedded into
hr'.. edge-shaped element so that it can be tilted,
but without rem loving the wedge--shape element from
between Me glass plats on- stin.Eting its boundaries.
[25] According to another advantageous implementation
of the proposed me hod a light  source otc ;%teb:ng h
d i ,`.'i ous defused light is lased. [261 It is
furt4ermore advantageous accordin ; to the present
proposal if said Ii lit S 7ti3'Ce  g is assembled of
several discrete light, sources. [27] Chi the other
hand, the objective set above'. has been so] ved by an
arrangement for  Stnagi:ng a 10-n'anl;Y'
two-dimensional target, including at least one optical
unit adapted tt  e ar Lil?iuencin the direction of
rays of tight ailing onto it, a light source
illuminating  the tar get. and optical recording means
directed to the optical unit., wherein while being
directed to the optical unit" the optical i ecozd?ng
ine'` ars is positioned ill ti way that it is  turned
away and displaced in a receding manner from the plane
of the target at. a r?rc- deiertnined angle in a
curved course compared to the an cal axis originating
from the  centre of the targei and orgmaly runnnig, at
all tang e of 4S" la the surface of the tar,  get,
while the Arror is tilted to a rate which is increased
by a half of the dis lacement  angle of the optical
recording means. by Advantageous Effects [28] The
major advantages of the proposed method are that,
firstly, it enables the  scanning of physically
sensitive documents of lilmitied olovability i.c., old
hooks and  codices in a way that they are to hee
opened at an angle of much less than 50 trine
offering a scanned image of practically free f om
distortions and even more inlpor- tartly, h'on7
reflecl_ons ;n: ghost images. _he p ovose'd m thou and
arrangement is  less stereoscopic so it can also be
applied fbi mapping and s< liming 31} type objects
without any Further awdiiail' tileasures. Description
of fl awings [29} Features and advantages of the
invention will be, apparent from the following de-
scription of preferred ell bodii eat, given for the
pl.upose of discio sure and taken in  



con,unC'.lloll with the accompanying drat ]ngs wh
erein [30 Figure I , 15 .ho the theoretical diagram of
the course of light of the.: '_ eeied  nl,agF of a
target.. on the focal plane of a camera acting as 1 ii
acre )- .fins I led. f5 rn  real and developed
perspective; 11 Figure 2A 213 show the reflected image
ofa target. recorded with a prior air-,  method, [32]
Figure 3A. 313 show, the reflected image of an object
in real and developed per- spective according to the
proposed invention; r <) ,s a ' possible on i n..,
embodiment o ")f it arrangement efft;i: t~ni, Yt.1lC
proposed (:" ~ Figure 4 shows ie r proposed  method;
and [341 Figure ` shows a schematic dianrain of the
arrangement of Figure 4 applied for  two-page
scanning. 5est. Mogle [35] Figure IA shows a
.Weill-kr=.own basic situation. It is assfimed., that
target'1'repre- tea ed lo a ?\ lilt. R representing
is;  sent: it by an arrow 1S not t c,flective; and
image I an optical i'C:con 71?,' means e.g. a camera
by means of mirror M acting as an optical  unit
positioned on a. plane extending in an angle of 45" io
the plane of target T. ifs; .ure 1f? shows a de. ve
ght path. In fact, this is the Way hew a camera or
the human eyes see the i:dage, The dotted line
represents the at least one reflectin  surface which
can not be seen from point .it. Lire. t rom the posit
ion of the cameral. The  target 1 to be inn.-aged
should be posltione..X r.i a way that an optical axis
OA of the int a aging originated trout point R anti.
reef acted on lnteriri(-:dia..te reflecting surfaces
PS  finally passes through the fbcai ,point of the
target T while ,atilt :.ht 3'3i`,Ihi angles to it
surface.. This ensures an imaging of the least disl do
. [371 Figure 2i\ shows a variant of the above
arrangement wherein ever, target F itself  (or The
pressing-down, element ire. glass) is reflective.
Figure 213 shows that the  mapped image I of target i
is at the same place like in Figure I i) but here tile
re is also  a ghost image Ul below as c result of the
three old reflection (it is reflected twice on  mirror
,Fi and in the it can t ine once on its own - c title'
reflected surface RS, C e the.  reflected dotted lines
in Figure 2A). The shaded area represents empty areas
EA eN..  chided f oIn the field of vision. It should
be noted that The ghost image iii appearing as  



a vague and :flat image of target T tinder its real
linage tall:? Ilidiv within the field of  vision. [38]
Figures 3A and 3F1 silow a scenario where a point RI
r'epresenltin the ca era is  displaced from its usual
position (he., point I{) shown in the precious Figures
in a way  {.3,ii it i1 shifted away from t e original
4_ ical axis GA ii 3 arveEd course N tZs n all- gle
a., at t`.ie same ti :e properly turnied around its
o=ill a.- s in order t continuing fac- ing 'he mirror
N'I that is also tilted with t half of the angle (al)
of the dY.' piacE 3 ent of  potni. F. too point Yi.
The al of i c - l a?: is OA lasso is tc t 5.: iii( CV
l point o:  al-get Tat right angles to its Suratc Z n
in this ease,, a,1f2 i min-oz M Should also he  sited
with hallfof do an AM of The di&pia ement.ofpoirit
`.Fo better under- standing Figure 3A shows said
scenario in a somewhat distorted way wherein the
origin l optical path is indicated by dotted lines and
the modified optical path is indii-.  cated .vital
broken lines. [39] It can be seen tliat the ,host
stage { f being result of ',he 3 :anifold e lections
now falls to the shaded empty area P .A, i.%, outside
the field of vision of the optical  recording means.
[40] in case the point \i representing the new
position of the Camera is displaced to  the opposite
direction compared to fl. e optical axis GA o g r
1txng f oin the focal point  Of the target a (dl
Fi'i.lY`..i'ds actor ring to the Figure), gho image.
CA will Fiji fvision, sC 2S3 and should be ll;rioi'ed.
more within the eli. of vision, t is option. c; the e
g [411 f.~o33SC'.Clie .."ii:l}~, if optical
i',9etlid3ilt., fIhE3iS is displaced t3 R~s'aI'us Gi
tlhii?tire/ff to the optic axis OA osit it at a
Zheorelical angle ofii0 in Figure I A wits' an angle a
corresponding to hall of he visual arg of the G - era,
-w tie in order tie retain flu  right angle pefsfte
five the mirror IM is displaced from the theoretical
angle of 45' with  an angle corresponding to The half
of the angle a' of the above-nlentione d displace-
anent en the targets teti n.lt g strong illumination
and t e 3. reflected (and manifold  reflected) virtual
images will fall out of the Fie d of vision of he
camera, while areas S  which can be held dark with
known measures, will 'Fall within, so they will not
disturb  the image I. Moreover, with We angles of
vision practically used by tili arrangement  an empty
space E' is created, the image o which is never
brought into tee field of vision of the camera by any
initial or superior reflections, and ilhartittatin
light  sources Call be optionally placed, (see Figure,
4). Throu h their proper setting, is honlo- geneoals
illumination can he provided. l .l here are several
practical options to implement the above-dess.:ri ed
SO3ill: if)il, in  the simplest case an arrangement
can he set up Mich enables to scan and image the
target T, e.g. one page of an opened book, by means of
assembling, a pressing glass  



plate (1 and a surface mirror `4 at the proper angle
and of the prop t lac. Frient of tile  camera a5 Si
ell as the light sources and by means of covering the
spaces witich are  seRSit.ive from the point 0  view
of e k.St image creation with sonic. dark material.
l'l.3 i'3giire 4 shows one of I.ae ;pre- ferreed em
bodiments. C, lculaating with the par'ame- ters of a
ROIL ercially available photo camera (e.g Leica) in
case of a was with a  focal distance O F80 n a" G c
total l ngt 1 of the optical way required by taking a
image  of an M page is 700 m where We angle of Mr. of
the objecti e` is 17'. Based on  the above mentioned
considerations the point P. of No camera :should be
raised by at  least L '' itA compared to the optical
axis OA extending at ; Iorl.Ti angles t;# Vie surface
o: target't. in tact. the use of a somewhat greater an
-;le, P. l0' is recommended. li) this case the mirror
M should be tilto Stows) Ct with t-f i igl, oy a'. in
this ar- nii:eroeF)t a book correspo#IL ing to tar`
'.t. I should be opened only at an angle of 50  which
means a substantially' ):lore tolerant handling from
the poini of View of rile  took. With the proper
selection oft he carnet a when the above-mentioned
considers- tiohs are also taken into to sped, the o;
ening angle of die book can be further reduced,  which
rate is constrained only be the physical dimensions of
the mirror Ni to be in- sorted between the pages o the
book. =according to a f l:' her ore erred
implementation the book nitendad ,,o be scanned  is ?;
laced onto the surface t r a St ada,- s,i.:pP,d
optical sl"i3i, where nne ca Yes sides is a
pressing-down glass plate (, white the other is the
mirror N1. [45-j In case the thicknesses of both duo
nit?ror Ni and the pre 1 g-do` n glass plat _ ("S  are
3 into, it can be easily' calculated that the parts of
target 1 situated at 6 mm inwards  ..Lure the o3 ter
edge of the wedge formed by l\4 and (i will -toady
appear on rite  scaIined image 1. [461 Since there is
only one mirr), lvi placed in the course of light. the
imago l will be  reversed compared to target but J+it
t e modern digital processing systems h, can  he
easily corrected by some software or hardware
solutions. :lfi-~ 3 he bask: , alerial of tile--
:pressing-down glass plate. Ci and rain or .'.Y'l can
be plane- par allel optical glass of the type idly7
hilt some better quality flo at (window) is  also
Suffice. Mirror Nl is preferably a surface mirror
`,urth i5 reflecting i ay'er sY a aced  on the e
ternal taco. of Go basic ;lass plate. Such mirrors
widely used at optical appli- cations are produced and
dressed e.g. by Hungary. By this solution those ghost
Wages can be eiimmna t i(i ,viiltc 1i by the r+ `. Fr
on i tt t aee of the :i m'  surface :s irror which
would appear in the same size like the oi'E anal but
soli' iced by 1-2  mm off dependin ; Cthe thickness of
the glass of the ii`.:th:tor M. ] The, objective is
required by all mans si , f it is ' } x i c es e i.ap
ing he  t,)'?:ets to dire image receiving sensor. or
this purpose. :al app roprlate `version of the  



Roden sleekRodagon series (they are a'v'ailable with
dif'erentfocal ista ices) or that of  the Schneider
Company, Get .nany ( oin age tF }j'.:' 4't S> scn x<
icreuznac :C<}i )  can be used, !491 Two aaair', types
of die Wag g, sensors can be used `beside the classic
film): C CD an CMOS s nsors. An upgraded vc ion l th e
.'tatter is de type X:1 of  the Moon on company. '501
The Burn a;ion should be set acco}}'din to the
E:i):+erience..i he Pigmies may  provide help in
identifying those empty s: aces ES w e o tho':.. v vi
the Field of  vision ,.,a e:vo f.:F' repeated , ....
To of the :::hl:iitau c.~.i,Fi 31Y . :":t;e~'t3oE,~,
in homogenous illumination l.._i,,.  it is te;t..
...... ..:.r,;,.-m a;:ea area , . a.,Lvie .,};a~::F.;
...i ..:L , it ? ta to use ~ ~..e Source's 1.fh big
i`; ti hg st}3'1:E.i:e and  nrov3diu-g- diffused
light, similarly to the known o itions applied by the
reproduction  technologies. ;511 In ,,e...: ral .e<n
di .,. og' eo'.ks, bot}i Flt vie ..j:a l and the
right-laan' page  needed. Wh n scanning smisid v e
books it can be a 'Mg advantage if both pages c be
photographed frott the same position without. till',
book having to i. ,, moved. The  n::oposead new
inethod and arrangethleat mak this possible as shown
in Figure 5. `2] In this come book 13 is placed into a
self. ahgnuig 4 ad_e C with an op 'n top and  llel
ei"ges, S, t1. o peeing <^ ^'ie of wihi: h Cori on di
i1,." to 1h at of propos is has i Aat, r ngement..
l:h.e frontal panic c dais ar:: -in gemeent, to/!aich
:i ;nedile-) m - C1,  unit consisting of ti glass L
tees C Sol: at S angle. coe-respondin`s to the
tipenill:,.  angle, fits into the `, t ties look B
from }?ove, i s sth t. , izy, ti tit } both of pates.
.... The surface minor M, coated on both sides and.
embedded so that: it. can be tiitedd and  tiurn ed, is
situated in the interior L? the practica.ilj c'.t .. .
Wedge, i,Se to its lower edge, T ho illuminating L
light source which can be 1 "iplemented as t} group of
light'-sources as  WCli, and two cameras are fixed
symmettt:.ci3l above the . book B, NVItu the :virtu} M
1  tilted to t e I fl: we the image of :.:vie'.
'igF3.t pCtth}"} :Y <r al en With t lie d :. _tal'
1era ;l' tt t e , .. page . nigh UM ng the l., light
source on the left, ..i:ia -}, e t 2' ill' ng the m i
M to the opposite  position and usii'F elements th,
image of the le page cant be taken.  .felt the wedge
sthal ed unit is lifted, the. page will hC: turned and
to proceiY}3Se all  



Sandia' with, the next "'pair of I age .., The tilting
of mirror M can he done: by hand oi' by  ,y of an o
eratlih ; device. 153] . The two cart eras can be rep
laced by a single one, 7. oat} aS s mul.tane e a asiy
win,  mirror :h~I but to the opposite di. ection.
Moreover, the camera can also be fixed, t i3 i
ivert.i>l the light to the required CEirect: n by
cleans or other known optical units (they are not
shown in the Fi ilre;. which move simultaneously W th
the tilted irtitfcor M. t fil another preferred
embodiment of the to poseid ana.n otoe..E3t time
corn1piel:e oa ticaf unit. is fixed, 'while the cradle
C holdihta the hook B goes up and dillvil. The
horizontal  posltioil of the cradle. C With the open.
top is practicili t:o be maintained since; it fa- [551
,.rates turf?ing the 3Sage s. [_5h; Aceorili:U ~ to
another preferred Civil?ETfi3:Elhtlrkt of the proposed
arrange rent: the  cradle l hioldin., the 1:book B is
fixed while. the optical unit "troves ulil and down.
[561 According to another preferred embodiment th . we
g-shapped elemenn of the optteal ant can be turnled in
1.83` on a, central vertical rotation axis, while the
ass  plate G arid the n unor lvl change places, ann
when tile lssual,  down, the other page of the book f3
can be scanned using the mirror s, 'l he Main
advantage of this S?luhorl is that by means of a Singe
wedge-shaped element' otli of  the pages cash be
scanned wthout moving he book is. l~ ,-lftllough kt is
less a` ora ?li: l". Chi".^: leinancia1. t?i?kt3t of
`, ie %, the Cit;tical unit caart he  doubled so that
the minor G is spaced into one of the pan-units on the
one side while  the other is placed into the other
part-ern( on the other side and late cradle C with the
opened book on it moves horizontally here and there
under the two part-knits. The  main advanta,ge of
this, solution is that the optical part:units need to
be movable only  along t e. vertical track, this
enabling pre nervation of the settings whit h proved
to oe  r" la.vlirafSlC..  [58 t Of CJU SC, tin
`arrti?gement: Call be reversed lit a `s'ay `r l:Eer'e
the optical Unit is  situated underneath while the
book B is Placed onto the wedge-shaped element f cing
till V'[r S, ;here inc necessary smoothness of the
pages is ensured by the own weight of  the boot B.
[~fl As a result: of the latest technical
sledeloprilents another preferred embodiment: can
also be, implemented, where both sides of the ti4` dt
e 51;El?ed eie:ki?en,t cons st of con:..  irol,k. b e
plates, which depending on the nature of the control
sign behave as completely track: parent or completely
reflecting. eremell.ts, with this solution the heed  



l'ow' applying" ih oving .parts (surface m rror 14''is
on boar Sides) in the wedge-shaped  element can be
eliminated for Scanning two pages sl_ ultail;ously.
[60] Naturally tlie. t recess of turning the pages can
also be automatically controlled by  means of known
technology used in the printing oi' copying
technology. T . proposed method Ind t atxang, ett nt:
also allow for ti . annir +. l aterinarks. For this
purpose a lhip (0,1-5,;0 ihim) and practically
dimensional homogenous _.  laminating device, such as
the efet.ti''ol Uriines ;til`:: sources of light used
for the  background illumination of ' FT displays can
be, used.  .F62 ; It should be tinderstf ends however,
that the descripti to herein t?t spechh3C f%rhl-. 11
bodiments is not intended to limit the invention to
the particular forms disclosed, but  on the contrary,
the intention is to cover all modifications,
equivalents, and alternatives  falling within the
spirit and scope of the invention as defined by the
appended claims. Claims f I 1. S, method in imagine a
prirnarily two-'cmne3:s onal target (I')-
--o3-aprising ale  steps niatch?nc at least one
optical unit (M) adapted for influenein.l', the
direction  of rays of light falling onto iE w 1h The
large (T} illi }ni i:tng the is get (T) Wile
directing an optical recording means to tthe optical
un`. (M), mapping the poi_ is  of the target . (7.J
reaching t:lte optical recording means througgh the
optical unit by  projecting the :rays or1 ?ii}at`uie;
non the points Ofthe target l1 at right angles to  the
target. (T) throuch the optical Unit (,A k) to sensor
means of the optical re- cording means in the Y Eole
ra ge- if he optical angle of the optical recording.
means, f''I[II)'zr'x`erizei by displacing the optical
recording means from its usual  position at the
optica.I axis (Flit) originating iron) the centre of
the target (f) wit h  a predetermined angle a i:n
direction MW y from the plane of the target (f') wh -
maintaining the distance between 3 mirror (M. used as
i optical unit and  the optical recording means, and
tilting the mirror (Wi) half to the extent of said
displacement. -- i.e. with an angle tip or the optical
recording means. t- f  , :, to claim ,
chara'terized,iFj` pressing down the s`tarfact }
nitthcrlacce~Tdi31g e  the target (T) to gain fiat
surface for mapping. 3 ,A method according to claim or
2. chsnwcte:rizefa lyy choosing t `e value of the
angle ix ea;c eding at least e half of the -nptical
angle of the optical recording  means. 4, Art?ei;:
till. according tc claim 3, eharrcrerized by using a
surface mirror t ~NI)  



as -tilt; optical Wt. 5. A method accordion to any of
claims  to 4, characterized by using a wedge- shaped
optical Unit composed of a glass plate (( a d at
surface  mirror (M). 6. A me t od according to claim .
b'tF>ara to rize?fl r using an optical u* it with
adjustable front rake. A method according to any of
claims to 6, chat'acteri<zed by scanning both  t.
pages of the opened book (B) used as the target (T)
consecutively by a mirror  (M) embedded into the
wedge-shaped optical unit so that it can he tilted.
but without: removing the wedge--shaped o tical we
fi:nn bet e.: the glass plates  ((3) constituting its
boundaries. d. A tlmthod according. to any of c aims 1
to 7, ehaeacterized .by :applying a light  source (1_
providing ?:t?i?aiJ noes diffused light. 9. A method
according to clam: S, characterized by applying. a
light source (L)  assein lied of several discrete
light. soi.z ees. 10. At,, arrangement fir imaging a
primarily twoi uric sio:na! target ", r), inclnd- ing
at least one optical unit adapted for influencing the
direction of rays of light  felling onto it, a light
scarce <(.l .) u3:nnrinattng the target (l.) and
optical recording 1?  means directed to girt-: opti al
unit (\-1) charaacterIzed in that'Athile being
esect:ed  to the optical unit (M), the optical
recording means is displaced in a new position  (R)
fionl its usual position (R) at the optical axis (OA)
onglilanng 13 om the cen- tr : of the togs (T.) and
originally runnii`.n2; at an anglo o 450 to the su m
'ace of the  :ar of (fl, with a predetermined ankle
o., in a direction away from the nIaie of  the tare,
if). while a mirror (_IYM) used as the optical unit
:is tilted to an extent  ;which is increased by a Cali
Who with an angle a!2 - of the optical recording
meanls. 


