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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.

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.
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Imaging Systems Co., U.S., to mention only some examples. It is unfavourable that
here there are also only limited opportunities to open the books less than at right
angles. Considering the importance of this issue these scenarios will be separately
detailed underneath.

The 'Bookscanner' of Palo Alto Research Centre is a typical solution for the 90°
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length of the prism should be at least 600 mm with at least 420 mam height. It is

extremely difficult to manufacture such a prism of the required optical homogeneity
and quality (the lens and mirror basic material of the astronomical telescopes fall into
this dimensional range, the cooling process of which lasts for years in order to
eliminate tensions occurring during the manufacturing process). The quantity of the
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Eff maj or advant ages of the proposed
et hat, firstly, it enables the

[34] Flgure 5 shows a schematic diagram of the arrangement of Figure 4 applied for
two-page scanning.
Best Mode
[35] Figure 1A shows a well-known basic situation. It is assumed, that target T

represented by an arrow is not reflective and image I is transferred to a point R rep-
resenting an optical recording means e.g. a camera by means of mirror M positioned on
a plane extending in an angle of 45° to the plane of target T.

[36] Figure 1B shows a developed light path. In fact, this is the way how a camera or
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while offering a scanned i nage of practically free
fromdistortions and even nore importantly, from
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! 1e9<i cr)]fgvis%n,tsg ?his c()eﬁatiso% can grtld sho{ﬂ(()iq)'e ignored.

Consequently, if the optical recording means is displaced upwards compared to the
optical axis OA positioned at a theoretical angle of 90° in Figure 1A with an angle o
corresponding to half of the visual angle of the camera, while in order to retain the
right angle perspective the mirror M is displaced from the theoretical angle of 45° with
an angle corresponding to the half of the angle o of the above-mentioned displacement,
then the targets requiring strong illumination and their reflected (and manifold
reflected) virtual images will fall out of the field of vision of the camera, while areas S
which can be held dark with known measures, will fall withiri, so they will not disturb
the image I. Moreover, with the angles of vision practically used by this arrangement
an empty space ES is created, the image of which is never brought into the field of



[37] Figure 2A shows a variant of the above
arrangenent wherein even target T itself (or the
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Figure 2B shows that the mapped image | of target T is

at the same place like in Figure 1B but here there is

al so a ghost image G below as a result of the
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po@aMeemdx&pagesa)ftltadmoktl cal angl e of 90 in Figure 1A

with ﬂ&oﬁﬂ o aafuﬁﬂérrp?«afﬁ.@{}fjl iplernc éﬂi%hftheol;oo%hﬁelyc{ alﬂ@lbe scanneclj is

angl e of e calmer a
ri g edawgp theysarfagseat i Wrdze-Haapad pRibrvivrg enedif ifp Fidesid af prossing-
t hdowhebweplaedl, vaiilg tiee @herdStheintilrodm. angl e

c gg\r/ géérergg %Upggse C]tﬂ%f te ﬁhtbﬂéér?tse %E botF i anllglkle n? él?eg%Fsssmg -down glass
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the field of vi,sion of.the_canera, V\,hlle ar eas

caRredY ARPS4T g e sGEPRd AR neasures, will fall
wi t hiSinceghert kseonlywild mimet Miplatadrib tlldmursr:m@ Hglit, the image I will be
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gls arrangenment an enpty space I's creat
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r e[)!lrgﬁél oBPcQﬁl gﬁgs fttﬁ1 ty'pl: iBWbu%o'nQegbettepquahty float (window) glass is
also suffice. Mirror M is preferably a surface mirror with its reflecting layer situated on
the external face of the basic glass plate. Such mirrors widely used at optical ap-
plications are produced and dressed e.g. by Unioptik Ltd., Hungary. By this solution



sources can be optionally placed, (see Figure 4).
Through their proper setting a ho nbgeneous

wORbosrosseatr i on can be provided. [42] There are BeVEABAN5/050789
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practical options to inplen®nt the above-described
solution. In the sinplest case an arrangenent can be
set up which enables to scan and inmage the target T,
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on lﬁmﬁﬂﬁm@ﬂ lﬁ%ft s \Qﬁl@g célrf‘bet lé;f{l%EB%edS Aoy J)dp%ﬁ‘thgh{ L Qrces as

e

i ma reverse
w PR 376 T G eTat e P8 SYBEBGY aHevs beieR: Witk iy isror M
easltéc}/to(msr leftGieatle hiyags @fthesipht pape@ad be RiEtéKlWah €he camera on the

S Ohgﬁtj u%ﬂl%‘the L light source on the left, than, after tilting the mirror M to the opposite
position and using the symmetrical elements the image of the left page can be taken.
After the wedge-shaped unit is lifted, the page will be turned and the procedure will
continue with the next pair of pages. The tilting of mirror M can be done by hand or by
way of an operating device.

The two cameras can be replaced by a single one, moving simultaneously with
mirror M but to the opposite direction. Moreover, the camera can also be fixed, if



[47] The basic material of the pressing-down gl ass

plate G and mrror Mcan be planeparallel optical
wqhesosess7t he type BK7 but sonme better qualityPEirmB1005/050789

(w ndow) glass is also suffioce. Mrror Mis preferably

a surface mrror with its reflecting |ayer situated on

the external face of the basic glass plate. Such

m rdéwrﬁrégl\ﬂhd gilht to ﬂ%dg@ﬁreﬂ F@Iﬁl’gﬁﬂ{rj b@?ﬁnﬁfﬂnis( Gﬁ%tgélﬂﬁlo%%ptical units (they
produced. and. dr essed. e. g, ni_opt i .. JHungary.
by e SadPhir e RS ?ﬁ%@fﬂ‘érﬁﬁgg bhlop iy o fpor M.
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scanning sensitive books it can be a big advantage if
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e VhELIRHETRR BB EndstbEBBRES & Gl B by weight o
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[60] i: ggz&%‘toralil? éﬁﬁhpgc\;\%egst cgfgllglrgﬁng.?!%% })Qg%s \(I:Vz?ndzgs?d b’ z{u?cg:r}lelitﬁ:gﬁ)l/ dontrolled by
means of known technology used in the printing or copying technology.

[61] The proposed method and arrangement also allow for scanning watermarks. For
this purpose a thin (0,1-5,0 mm) and practically two-dimensional homogenous il-
luminating device, such as the electroluminescent sources of light used for the
background illumination of TFT displays can be used.

[62] It should be understood, however, that the description herein of specific em-



illumnating L |ight source which can be inpl enented
as a group of light-sources as well, and two caneras
wanaeosfosssd symetri cal above the book B. Wt h PO®1B2005/050789
mrror Mtilted to the |eftliwe the inmage of the right
page can be taken with the canmera on the right using
the L light source on the left, than, after tilting
t hebodinidny is kbt iatehtiel to pigasthé ﬁweﬁxﬁdnttb o pambum iforghstdiselosed, but
thLgéﬁflé {”Ac?}%ljarf Lﬂﬁr{gt%tzpn 1@ ?(héong%ﬁl 191 (i11‘f1c:?[1c1in§ ehui&@i%ﬁtﬁ Ca%ﬁ apcgrnatwes
wi |fpllipg withinfae smnaartdwéomczf@wumtmp las defenetl by e amoprrﬂe Claims.
the next pair of pages. The tilting of mirror Mcan be
done by hand or by way of an operating device. [53]
The two caneras can be replaced by a single one,
nmovi ng simultaneously with mrror Mbut to the
opposite direction. Mreover, the canera can al so be
fixed, ifdiverting the light to the required direction
by means of other known optical units (they are not
shown in the Figure), which nove sinultaneously with
the tilted mrror M [54] In another preferred
enbodi nent of the proposed arrangenent the conplete
optical unit is fixed, while the cradle C holding the
book B goes up and down. The horizontal position of
the cradle Cwith the open top is practical to be
mai ntai ned since it fa cilitates turning the pages.
[ 55] According to another preferred enbodi nent of the
proposed arrangenent the cradle C holding the book B
is fixed while the optical unit noves up and down.
[56] According to another preferred enbodi nent the
wedge- shaped el enment of the optical unit can be turned
in 180 on a central vertical rotation axis, while the
glass plate G and the mrror M change places, and when
t he wedge-shaped el ement is sunk down, the other page
of the book B can be scanned using the mirror G The
mai n advantage of this solution is that by neans of a
si ngl e wedge-shaped el enent both of the pages can be
scanned wi thout noving the book B. [57] Although it is
| ess favorable fromfinancial point of view, the
optical unit can be doubled so that the mrror Gis
pl aced into one of the part-units on the one side
while the other is placed into the other part-unit on
the other side and the cradle C with the opened book
on it noves horizontally here and there under the two
part-units. The main advantage of this solution is
that the optical part-units need to be novable only
along the vertical track, thus enabling preservation
of the settings which proved to be favorable. [58] O
course, this arrangenent can be reversed in a way
where the optical unit is situated underneath while
the book B is placed onto the wedge-shaped el enent
facing



upwar ds, where the necessary snoot hness of the pages
is ensured by the own weight of the book B. [59] As a
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9. A method according to any of claims 1 to 8, characterized by applying a light

source (L) providing homogenous diffused light.

10. A method according to claim 9, characterized by applying a light source (L)
assembled of several discrete light sources.

11. An arrangement for imaging a primarily two-dimensional target (T) ,



3. A nmethod according to claim1 or 2, characterized

by choosing the value of the angle a exceedi ng at
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recording nmeans . 4. A nethéd according to any of

claims 1 to 3, characterized by using a mrror (M as

the optical elenent. 5. A nethod according to claim4,
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A net ho?a%é@%g 1cgﬁzegor§n§%€lta£§él aims 1 to 8,
characterized by applying a Iight source (L) providing
honmogenous diffused light. 10. A nethod according to
claim9, characterized by applying a light source (L)
assenbl ed of several discrete Iight sources. 11. An
arrangenent for imaging a primarily two-di mensi ona
target (T) ,including at |east one optical unit
adapted for influencing the direction of rays of |ight
falling onto it, a light source (L) illumnating the
target (T) and optical recording neans directed to the
optical unit characterizedin that w hile being
directed to the optical unit the optical recording
nmeans is positioned in a way that it is turned away
and di splaced in a receding manner fromthe plane of
the target (T) at a predeterm ned angle a in a curved
course conpared to the optical axis (QA) originating
fromthe centre of the target (T) and originally
running at an angle of 45 to the surface of the target
(T), while amrror (M is tilted to an extent which
is increased by a half of the displacenent angle -

i.e. with an angle a/2 - of the optical recording
means .



