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1 Description METHOD AND ARRANGEMENT FOR | MAG NG A
PRI MARI LY TWO- DI MENSI ONAL TARGET Technical Field [1]
The invention relates to a nmethod for inmaging a
primarily two-di nensional target, conprising the
steps matching at | east one optical unit adapted for
influencing the direction of rays of light falling
onto it with the targeti |IIum natl ng the target while
directing an opti cal Mhns to the optical
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honBAGNAGL! St thissolution 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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| um nation in case of books and ot her docunents wth
simlarly limted opening angle. 2 [I)] Theoretically
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es, [6] In Case of the first alternative the
|nfornat|on content of i1 ElElividtual imge pixels are

Hz%galﬁze(here afeetmeb Al dyy opﬁlgltﬁg,atfim tw@kt@mwswﬂa&mages

Slovvncss Li is not dse or the, dig al
z By fpeﬁﬁlcﬂ%ﬁ%&qs it plays an inportant. role in
t he Qarchsef ddad fikeasafativénte iodanpRs contehtoftiendividual image

t hg X)GMI 8}5 %?cgrg%d ?egﬁ&ﬁlaﬁ% 8&9{)2?%? q)u%% Etg a@%ﬁtﬂm methé)d 18 not

oretica
al tegdiar Wélgatahzalhen PGk iitmlayauan mln@‘f@ém%m the con-focal laser

rmyxﬁ@l:o@do@agmaﬁ thelATHMIVD 2REES Spéraiddhsslisd R68a0é tHebtical
%‘ﬁ e, to the target andt I, inmage is 1:t an
!tfﬁ Ecamfl‘r omthe lines recorded this way. The
oper dnicese withemesindaftctnagvphotadiophgpsal iding ssoPr Benofed along at
t h%gﬁ ﬂ:@‘iéthb §uﬂ%§ %Qtﬂérbbé)é%‘c $ePb 'to ol £hd the &ﬁe% &an

12§30B%5 mt ~°~ bn% TEA9C @zlztblswmif%w%tg?ﬁé% figpof the photocopiers
eqehdroimn of iangtadidrelsbasedds. thiOpendpleeUl U 36k sUS #,6BRJ080; US

|ptr 136&%? B%ﬁ u$ 5@1@5?5 Qﬁjf ?519?2?& ﬂ@g SF u’??ﬁihowsﬁfg{] ﬁéaes of equipment

nat i

r egod méaloﬁ-‘b na§f Heckhariasks efgais Pnﬁ@plcus thay/tha desigh of the linear

pe’séhisor i@seHT the fc@ﬁtﬁllﬁtﬁm@ﬁng nﬂutﬁ:ﬁm e tl@dje@mfadri@o»p@g in8chafRRin does
even at

ni n
ef P8‘r1i‘f8“ﬁ%5°é %&%H&ﬁﬁ%aggtné 03 e SPB}%%O“PH%E%T% %‘gtted L dbun openiiip
f oangls ef/ @) aAltbezhdest eertulset bEey vadsl tp smpigve thyeetgatures for
ga'sé‘v%gal H@caﬁé‘s%/ 1o N&fﬁl%sﬁl&g hml A *ae Eam&:ﬁtﬁ@faﬁt’r&ﬂatbﬁ scanner

egiii 7ped .w ile sen

P e g v rsg cani i SRR S dex B RubifineddEDs, the
ar eernisnt lﬁgtsan@the@ptla: B¢ nytgzated emn sinpleGei@icondape tape. However,
HO\é@éq%zs seRVER kb1 RNSHe diSset ﬂlﬁﬁ‘@@ﬁ'ln?to%y%gﬁclg F@%&ﬁdmg

nun to any opstacl es rotruf Ial
e SrkRfdhgplane of taggcagbng |- qgthp opened grgq of 2 fop {Infaiy of éach above-
JEiniehgoref] somtibobleed bn bhe-das@siohal éabgd re@ebﬂng @nits the books should

[:rg IB%/ ﬁéﬁ%g a?’lgéslt' Bt]hrgé’hb Q@%Iﬁ%&ﬁ&t@h E@tﬂa’:‘de cog@e!mlhg%eexﬁeélt of the
ri ghnk awgp slosaigdhmhepingeritthe ook whiph remggns igaspessibi RgeaRES-
et Enl‘ml}heflﬁlﬁ& hﬂutldﬁl 1@%615&1@ s8rf§deQs e HigitlAae isSmilP eropctddne the

boo 1,C re C
Th SETSRE }kgz Céigflﬁﬁ Bﬁhca éo’wﬂp Wﬁl?ﬁ ﬁﬁ‘J\lﬁl ]P%glag é;l’?et H:géfqgnnc Hf cl)%rse

i ssévgldl yolptiojsecredvelypehe 1Hm1~@dh18 meffwddh ghedpd aﬁntury Now the

ap?fdp@%d' s@Rlefxs d’ﬁh'dﬁ@cﬂ)ﬁbé/tlam (b/%f«‘fd) tﬁbﬁelﬁ R @ofhl photography. With
111 ourse

dedi e isem S s R htrPRoheCE v ERagpg coD

No‘and 65810 powipalsedsosoihist thivh soloam willrtechd gorhi@antaloe m tveehiled.
LH]‘?arL'Eﬁkgle[?fanﬁ s@Ltials £b Hﬁl%gﬁééﬁ IBy Ith cIo'EumEllft? Pf(ﬂrﬂieq bg Palo

sensors and_t | txo i
wélgiRegpyrehrentie; Unprndsthedie ‘Beslspreet i dhe Rpfest OMNISCAN
S ok oo Oflthwlcbrhpeb@ Zeh&cl‘ihl,ﬁﬁérﬂfahy Qi éhd prodifet PagdJdcenl 150 of Reality
S Ty STULRIED! y3 T, SOUHA 009 Ak Bl AQTHGEd i ta
. nhere thyrSareahd @nlytlhﬂeltetd Qpp0@ursb@sl<t9 @ariniae boolyessiiean at right
pr Qﬁ%l&t %1%@‘ the3 @R i@ cetdteni€ RERANYse séenaﬂ&ﬁhﬁle separately

t he product 7aPeSca3h 1.15 }°
RegFt?il‘iﬁia ﬁ@ﬁﬁ“ﬁ Vi y'Selils co., Ub5., to rrentlon
only B@'Baeksematht Ba Altb Reseamif @ange ritaet)lypicwatolution for the 90°



[10]

[11]

here there are also only limted opl3eitullitses to
copen the books |less than at Ei ht angles.

Consi dering the inportance of this issue these
scenarios wll be separately detailed brit erneath.
[9] The ' Bookscan3her™ of Palo Alto Research Centre is
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he made of material having nmuch higher rate. O
refr-action coefficient than that of the air (glass,
fibreglass, transpatent fluid, et:c.), In case of an
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at least 600 nm wth at |east 420 mm height, it is
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preferably without distortion by means of a mirror placed into the book. But the page
to be photographed should at any rate be pressed down in order to keep it in the focal
level of the camera. This pressing-down tool or eventually the gleaming book page
may cause secondary reflections which appear in the image as shady ghost images of
the page or the light source. The reflection of the pressing plate can be reduced by
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angle of the canera and the, mrror an optical
arrangenent can be created which evades the: e
b.arintul opt:lt : | reflections while mainly
Preserves the beneficial Characteristic of the above
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Figure 1A shows a well-known basic situation. It is assumed, that target T repre-
sented by an arrow is not reflective and image I is transferred to a point R representing
an optical recording 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° to the plane of target T.

Figure 1B shows a developed light path. In fact, this is the way how a camera or
the human eyes see the image. The dotted line represents the at least one reflecting
surface which can not be seen from point R (i.e. from the position of the camera). The
target T to be imaged should be positioned in a way that an optical axis OA of the im-
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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 a of the above-mentioned displace-
ment, 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 within, so they will not disturb
the image 1. 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
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Naturally the process of turning the pages can also be automatically controlled by
means of known technology used in the printing or copying technology.

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 TET displays can be used.
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9. A method according to claim 8, characterized by applying a light source (L)

assembled of several discrete light sources.

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

ing at least one optical unit adapted for influencing the direction of rays of light

falling onto it, a light source (L) illuminating the target (T) and optical recording
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