| MAGE PROCESSI NG SYSTEM AND | MAG NG OBJECT USED FOR SAME FI ELD [ 0001] The
present invention relates to a technology effective for use as a technol ogy
for imagi ng a. docunent using a conpact digital canera and a canera
function of a portable tel ephone. BACKGROUND [ 0002] Conpact digital cameras
and O3 L alyEARRLASCEAStEL! 89shuPANLAbLAGL RLeBNARES BAdoSERR! BgRSS can
now phot ograph high resol ution excee severalr ml1r1ron pixels,
and have begun to be frequently used not only for photographi ng | andscapes
and portraits but also for photographi ng paper docunents, nenorandum and
business cards. [0003]In the case of an |Phone@@fron1Apple I nc.

(regi stiekideP t radenark is used based. on Ai phone Co. Ltd. |icensing),
several types of applications called "scanner apps" are known, where a
surfacelGtfage of Paperrewehita jphotographedl byeantd i egeahedleanera is read,
edges of the paper nedia are recognized by the change of continuous pixels,
and edgeSradt Che af e ivsd@ 44 apezaditied 1 S§at fobetausen§f a bed agnehot egt aphed

di agonal |y are corrected to be square (keystone correction), so that the

i mge is ddipshediasidd1 thendapeindedi Ganere read byn aceontgsttdype
docunent scanner.

telephone.

BACKGROUND

[0002] Compact digital cameras and digital cameras
installed in portable telephones and smartphones can now
photograph high resolution images that exceed several million
pixels, and have begun to be frequently used not only for
photographing landscapes and portraits but also for
photographing paper documents, memorandum and business cards.
[0003] In the case of an iPhone® from Apple Inc.
(registered trademark is used based on Aiphone Co. Ltd.
licensing), several types of applications called “scanner
apps” are known, where a surface image of paper media
photographed by an integrated camera is read, edges of the
paper media are recognized by the change of continuous pixels,
and edges which are in a trapezoidal state because of being
photographed diagonally are corrected to be square (keystone
correction), so that the image is finished as if the paper

media were read by a contact type document scanner.



[ 0004] This technol ogy for correcting an i mage of a docunent phot ographed by
a canera is disclosed in Patent. docunent 1. The technol ogy disclosed. in
Pat ent docunent | is, as Claim7 and paragraph [0047] state, is that red
lines RI, are created as markers along both sides of a keyboard of a

per sona uter.(main, wunit PCB), and keystone corr [ i s perforned
usi ng atq(:}ﬂ’rpangl%ﬁlo? )%%% IF%%O? n%eoﬁ/i %r]?%%éle@? ?% rﬂ%&ésié)g éédges of the
screen of the captured i mage as a correctjon_paraneter, [000% [ Pat ent
documerffCY™SiEp %O%ft‘l%fh?gdﬁkﬁbl?c%ft‘%ﬁaﬁa%d ehORed PP1H24%04181 SUMVARY
[ 0006] According to Patent docunment 1, the keystone correction is perforned
based ofPeueeiiedl | i nENRLt alkel eIy rébt eHo8ed bbt hPateles @Pcimeanpet sbhal

conputer (main unit PCB), which are photographed in the diagonal direction,
t her ef e Cheikey sarohepxorgeph o0 €an] betaut onas edhawhret 1snam Rdvant age,
but a problemis that accurate keystone correction cannot be perforned

unl ess dihe socinentad snPptiaces & nofd andtiof sides pef sonadyicoapater £nmain unit
(PCB), and di sposed at an accurate position with respect to the personal

conput §fe (IEH AN Wb BCB) - (hdhi OUAST t VBEES, dhdi e PbObhY POSSEOEEohhas 1T the
docunent (DON) is aﬁ)sposed in a diagonal direction, even slightly, and

phot Ogr%&mé@%ﬂt&f ad%ﬂft?”énéf’ec'\@f the red line with respect to

the side edges of the screen of the captured image as a
correction parameter.

[0005]

[Patent document 1] Japanese Patent Application Laid-Open No.

2010-130181

SUMMARY

[0006] According to Patent document 1, the keystone
correction is performed based on the red line RL markers
created on both sides of the personal computer (main unit PCB),
which are photographed in the diagonal direction, therefore
the keystone correction can be automated, which is an
advantage, but a problem is that accurate keystone correction
cannot be performed unless the document is placed in front of
the personal computer (main unit (PCB), and disposed at an
accurate position with respect to the personal computer (main
unit PCB). 1In other words, it is highly possible that if the
document (DCM) is disposed in a diagonal direction, even

slightly, and photographed, then the document (DCM),



reproduced as an inmage with perform ng the keystone correction on this
tilted i mage, woul d appear deforned and unnatural. [0007]Even if the above
mentioned prior art, where the edge portlon of the docunent is recognized
and. the keystone correction is perfornmed, is also used, conplicated
correction cal culation nust be ge&for d, and {f a%docunent IS $I€ced on. a
desk of "SI TITOT 075 i B &t P49 i T B ! shaiie” BB het BaperY T haPeof O  bret o
corner is danmaged or curled up by staples, then the rate of recognizing the
edge de%i%ﬁﬂ%ﬂ?&kSGQNkm¢%@na%@ug%s%%P?%% HYOELFRPE RRAANGEPeUF2pr oduced
accurately. [0008]Wth the foregoing in view, it is an object. of the
present [dHVENt | orEten pibvikle apoveragemigloeehnot bgy davi nghehe ghhe

reproduci bility of a docunent, w thout being influenced by a way of pl acind
t he docuimEntp@rt ion pesithendofuhdiet casreracogmkrag anmageheokeestoman possi bl e
even if the paper color is simlar to the table or a corner portion is

damagec:of£009%on is pdersehee®, the absyve.ps@pl edmp1ibecéQl towrage Means are
used for the present invention. [0010] To be nore precise, an inmge

P 00eSSING PN SLEM AREAN dh0%oL Ped P €30N L W CBLL GRS BD §IRGE PEGOCSST g

system conprising: an. inma ect having positioning synbols di sposed

n at | eagtf vo: Rredet era ned, L ocat | ons. and, ereated. s sypbol godese
constituted by nmulti=valued graphiTs;, Tnmaging uni i nages e 1 magi ng
obj ect; image acquisitjon unit

or if a corner is damaged or curled up by staples, then the

rate of recognizing the edge portion drops, and in many cases
the document cannot be reproduced accurately.

[0008] With the foregoing in view, it is an object of the
present invention to provide an imaging technology having high
reproducibility of a document, without being influenced by a
way of placing the document or a position of the camera,
making image correction possible even if the paper color is
similar to the table or a corner portion is damaged.

[0009]

To solve the above problems, the following means are used
for the present invention.
{0010]

To be more precise, an image processing system according
to the present invention is an image processing system
comprising: an imaging object having positioning symbols
disposed in at least two predetermined locations and created
as symbol codes constituted by multi-valued graphics; imaging

unit which images the imaging object; image acquisition unit



whi ch detects the positioning synbols fromthe original inage data caged by
the imaging unit, recognizing a predeterm ned area cal cul ated based on the
positioning synbols as a first range, extracting only inage data existing

inthe first range to acquire this inmge data as extracted i nage data; and

i mge t.a..st i i st o r I : i red by
tho i ML oo E A oS TGO T RGO e t o et eoaHt )y ort b
posi tioping synbo synbo] codes) are di sposed on such an imagj object as a
e L RS b AT Y W § S ot | MEGRe o S | rage
correction is Possible and reproducibility is high is_ inplenented, wthout
bei ng iafdauerced it ed st Pl aldihgPehiet BIeirent Yo BS posid i o dF t he
canmera, even if paper color is simlar to the table or a corner portion is
damagedany sy rdydi r asodien g orst ¥ tnage bjatee nexislvad ued. thye aphi st redegs to a
synbol code haying an energing portion and a non-energing portion. If the
posi ti cdy NE@YiI®|Ithis aimdyw M€ ¢008adohns, ihdge sdape; cand heage
recogni zed, and if the positioning synbol is at three |ocations,

coor di naties Hfothee iumae Lahes detes et xd fadSedr efesabiec4 o di spose
STEdet ection cel l'scounterneasure, for distortions during imaging.If the

Posi ti ani g 8y, dstd{uérsifra{aga &%C#‘gf 4005, ihe shape is known even if the

image is distort magi ut the directions cannot be known,

hence i [IOdlsl ]pr ef %{cacbc!redi[&g IoSthnSee gpesoerr%@nltr%elr(?tnigg,nbgols'itioning

symbols (symbol codes) are disposed on such an imaging object
as a document or memorandum directly, so that a document image
of which image correction is possible and reproducibility is
high is implemented, without being influenced by a way of
placing the document or a position of the camera, even if
paper color is similar to the table or a corner portion is
damaged. A symbol code constituted by a multi-valued graphic
refers to a symbol code having an emerging portion and a non-
emerging portion. If the positioning symbol is at two or more
locations, the shape can be recognized, and if the positioning
symbol is at three locations, coordinates of the image can be
determined. It is preferable to dispose vertex detection
cells as a countermeasure for distortions during imaging. If
the positioning symbols is at four locations, the shape is
known even if the image is distorted during imaging, but the
directions cannot be known, hence it is preferable to dispose

an orientation symbol.



[0012]in the image processing systemaccording to the present invention, it
is preferable that the inmagi ng object has an orientation synbol at a
predeterm ned position of the first range for recognizing s direction of
the first range, and a second range which is disposed within thp first

nequ st G e B e Rk SR R I e ir et on for
collation in advance,, and the inage acqﬂ isition unit. reco nlﬁss t he

di r ect iFBF S5 HE SO rarlde I6a drii%nttats ot 19°Mfettect s t he
second range based on the recogni zed direction information, collates an

i mage de@wRn e tedciond Wit 17 e deiraeinad infortiett o, iR, store
the characters as information related to the imge data read fromthe first
range iffiirstr ecogyd Zed trieatodrhisingregeldire dtorare d ofthehdriacttersange,

[ 0013] According to the present invention, characters witten in the second
range canl ke seeeoghirzediaasichar aicd efi d g ardradii n ranthes coired: asartdee drel at ed
information for the imge data read fromthe first range, hence this

char aCt s JH! MR 10N LA NQ USRd as- AN dldex ,aft LheddTegadathgeand

retrievability of inmade data can be inproved. A predetern1ned p03|t|on in

the firsl, /g8 Jefefis. L the Lop Aordian of hhe. (dsled ange preane of the

p05|t|on| ng sy oIs re ate n re ers to a for
exanple 001 > I & i nvent i t he ch cter iQ;ornatlon for
Cor 1 ot RO HE Tt e BT B T ] HABT T N Adter
acquisition unit recognizes the direction of the first range
based on the orientation symbol, detects the second range
based on the recognized direction information, collates an
image drawn in the second range with the character information,
and stores the characters as information related to the image
data read from the first range if it is recognized that this
image is formed of characters.
[0013] According to the present invention, characters
written in the second range can be recognized as character
information and stored as the related information for the
image data read from the first range, hence this character
information can be used as an index of the image data, and
retrievability of image data can be improved. A predetermined
position in the first range refers to the top portion of the
first range or one of the positioning symbols. The related
information refers to a date, for example.
[0014] In the present invention, the character information

for collation can be at least either alphabetic characters or



numeric characters. By limting the recognition of characters witten in

the second range to al phanuneric. characters the recognition --"P can be
i mproved and --ocessing speed can be increased. [0015]In the inage
processi ng system according to the present invention., it is preferable

that the inmaging unit, reads the inagin bject and.transfers the ¢ ured
mage COHHET Nt e o ¢ 1R LHIEEITOt Rat peer e Sh h sy o TS Bebact od
in at least three |ocations in the read imge. Since the inaging unit

det ect St et PSR i oiF M SYRBOF2HPE at© | REREARHRRE! F 0cAE T ONsS T Sootdf nat es of
the i mage can be determ ned, and since the captured i mage data is

transf @@ ot t¢ie FafeR)eCPr oeesEIpEOURd t aNAnP Bt oPRi NG Shetd epakape be

i npl enented. As a result, inage data can be acquired at an optinmumtim ng
wi t houtinnmecessary operations by the user. [0016]the i nage processing
system according to the present invention, it is preferable that. the first

range opod1e] i magi Mo o] Bed gdasrdcs €61 A0 af et hapeorandgthe prsi tioni ng
synbol s are disposed in four vertexes of the rectangle, respectively, and

the i myge aGaUI Sh§d. o BN L epds, A F &F 85 eaCen S StiRBCenbel Meemn { be
positigni.ng synmbols which is stored in advance, collates whether the

di st anc t i ti.oni } a i hes with
the rof ST eRbelt ST e hnrt tHY poct 1T bhr ho nsrber sEhr chtrafStSred in
advance,. and corrects,the.captured.tnage such_that the d%siance bet ween t he
posi t. §Yhi MLy oS $httHe Capt ut ed™1F rage bt ehed SRt heSref erence

di stance between the positioning synbols if the collated result is a

m smat ORI ceoraf U Bt t Her e eg‘é%tlr%%nﬂl onle t Fee PosFR¥dni net3§Frbol s
are di sposed on such an inaging object as a docunent or nenorandum

di r ect I§he amkaiey i yrage dotreeics | ore (kestohentod revthoh) iprocessdnyg is
performed based on these positioning synbols. Therefore the inage data
acqui sitth e rianget tans becs@codipm zesd ot tbheethagdntanw b t dotd ribenad,

i nfluenced by the way of placing the inaging object (direction, position,

| ocati athd hereef )sh& ormsy etk M i ddedgasei of « F £eo00H 20 b henedgesqgef a.

paper .
processing unit, an automatic shutter can be implemented. As
a result, image data can be acquired at an optimum timing
without unnecessary operations by the user.

(0016] In the image processing system according to the
present invention, it is preferable that the first range on
the imaging object has a rectangular shape, and the
positioning symbols are disposed in four vertexes of the
rectangle, respectively, and the image acquisition unit reads
a reference distance between the positioning symbols which is
stored in advance, collates whether the distance between the
positioning symbols in the captured image matches with the
reference distance between the positioning symbols which is

stored in advance, and corrects the captured image such that

the distance between the positioning symbols in the captured



[0018] I n the image processing systemaccording to the present. invention,
it. is preferable that the surface of the inaging object is subjected to
printing Processing so that, when the imaging object is electronically
copi ed, a prohibition synbol energes at a predeterm ned | ocation having a
shape different. fromthose at other |ocations when r gni zi ng the
pr ohi bi t1oh s Co}fe? nWlat a%kf%r%%gﬂ%%%e, Set?rrll%%ing]%tvﬂen?rtl ﬁﬁh?ch has i maged
t he i magi ng obj ect does not, execute the processjng to transfer this

capt ur 6P F half 17F t e gy el Acif sFe+omt ilf‘?s.ujﬂéolﬁ] ACRLTHR Hg t 0 t he
present invention, inmage acquisition unit. does not performinmage,
processitl even ifcenrdtn@npt e nudesent | hagen kol eehe oppehl 19 EoPi ed

i mgi ng object, hence illegal electronic copying can be prevented.

[ 00201 Thenipr es ente | diviegnd s o @ansatls cabeispecnd i &) ast ams | aagd agnebf ect used
for the image processing systemaccording to the present invention_ In

ot her wWof dgemd enUeSENte dIVENTI0N tiSe almddaGEHEr&Bf Beh  Oke yfieohange
processi ng system and has positioning synbols disposed at least. in two

predet ergned | geatl anse s cf eatedr dsnSy 'Hok e §0osest KOAStHE 4t €60 P¥ng
mul ti-val ued graphics. [0021)According to the inmaging object of the present

| vent | Qfund POSI SN NG 2ROl s Al g 2, speci el Shape; L zgselaf n,at feast

two | ocations (e.qg. upper so as t

di stingui sh fromsuch graphics as handwitten characters.dra in the first
Fange, UL Ga | hh HEPagar € it oo ot e RE LR RESR T o TbaraY
positioning synbols the sane as those used for QR code, (trademark

regi st r& iR%rﬁCNd?g m%@gm P ¢led{direction, position, location

thereof), compared with the case of recognizing the edges of a
paper.

[0018] In the image processing system according to the
present invention, it is preferable that the surface of the
imaging object is subjected to printing processing so that,
when the imaging object is electronically copied, a
prohibition symbol emerges at a predetermined location having
a shape different from those at other locations, and when
recognizing the prohibition symbol in a captured image, the
imaging unit which has imaged the imaging object does not
execute the processing to transfer this captured image to the
image acquisition unit.

[0019] According to the present invention, image
acquisition unit does not perform image processing even 1f an
attempt is made to image an electronically copied imaging

object, hence illegal electronic copying can be prevented.



[0022] I n the imagi ng object according to the present invention, it is
preferable that the synbol code constituted by the multi-valued graphic has
an enmerging portion. and a. non-energing portion, the non-energing portion
has a background portion and a | atent image portion having different

pattern {ch cannot_ be visualized. in the tured_ | . obt aj ned by the
i magi ngﬁou(%q], and 17 Rﬁees%nr};ag]irh‘ée% %Oer%:tczi‘% % %%%f%nsl%%?%l%%palaéeoargnd t he

copy is, printed, the copy is reprogﬁﬁed in a state where the bacclfgrgound
port i on A Ah R H EntUT5Rhge por'ts o e St e S Sl | P& rding

[ 0023] According to the present invention, the background portion and the

| at ent tiqredee porasort vk not Iviesike § Zedr dyy t iPEERFFIYC uni t but
visibly emerge by el ectronic copying (copying by a copy nachine) are

di sposeithvianta qgr ajghian ofmay jposi¢b pritng Synbe| indencerode egalg usestofma

copi ed i magi ng object can be prevented. In other words, if the imaging

obj ect Lopiteds oAt el atoC0PYd{ oy Dbyl Sa£Opyn tehi ne) is imaged,
t he background portion and the latent inage portion of the positioning

symbol  enefges,n Whel ey dtheod SRAUANY Ui d &aNL 4 ecaab Zecddies graphic of the
positioning synbol as a. synbol having a different shape. As a result, the

i magi ngeb(flﬁgtti 1 g)}t;o igﬂ/—.x}m&?%ﬂ%ﬂ&g. synbol and cannot transfer the

capt ur I mage € i nmage acqu ion unit. [0024]In the present

i nventi it is preferable that the imaging. obj ec as a background

porti on la | at‘pg(?ﬁoﬁ‘#ﬁ{b% %%Rq?eonl%%qé %?ﬁ%‘ll' e?f{ it tR_IHEWhi ch are not
visualized in the captured i mage obtained fromthe imaging unit, in a

pr edet eriisidd Aredd &3 ddi oyt h P WHEHEL R B pt ¢ i dhi TRARY bol ¥ tr e
formed, and if this reading object is electronically copied and this copy
is printredit tieagpr dhidildont symbole - whemre hel b kafrduraporiidntland t he

| atent nmace portion energe is visualized in the reproduction. By setting,
i n the gur edetter mlIred- lar edi, s tt dhveyubiastk gt onm ds Yoot tdoaplainck tde hatdntititage
portion which are not visualized by the imging unit, but visibly energe by
el ect r AL LOPHNHAROPYI MG HY €0y MBcddde)and [ egad £ use ©le arLopd ed

i magi n

’ ihereof. For the positioning symbol, positioning symbols the
same as those used for QR code (trademark registration No.
4075066) may be used.
[0022] In the imaging object according to the present
invention, it is preferable that the symbol code constituted
by the multi-valued graphic has an emerging portion and a non-
emerging portion, the non-emerging portion has a background
portion and a latent image portion having different patterns
which cannot be visualized in the captured image obtained by
the imaging unit, and if the imaging object is electronically
copied and the copy is printed, the copy is reproduced in a

state where the background portion and the latent image

portion emerge and are visualized.



obj ect can be prevented- In other words, if the inmaging unit detects the
background portion and the | atent imge Portion which visibly energes, that
is, a prohibition synbol, the captured inage data is not transferred to the
i mge acquisition unit, whereby illegal use can be prevented. [0025] The
present ntion, may he specified as an inage .processing s e

conpri s[i dnd(}%%a tr glhcscp%ﬁ%‘rﬁg S oeeﬁheo hy rvﬁﬁ'ecnC plor%l I}tgln(?nr{gstég/en%oa}%]?irroerﬂa ded as
synbol codes constituted by multi-val ued graphics are disposed in at |east
two pr éWetterdh ey tcatliagrit a}ﬁ%f%iwwrbwﬁ@e@ G dPdr SetiA Ny HS an

i magi ng object; imaging unit which images the imaging object; inmage

acqui sy éreurdina giic Mrddt dvtts witfellplosianom sde s ysot sE IiHigin S gintal | mage
data on the surface of the paper inaged by the imging unit via the

t r ansparceamtyisheéty, a ecggninzaigiree )praedetdrspared] airean catagptiat etk Based on t he
positioning synbols as a first range, and extracting only inmage data

exi sti p@dif itdie g rsimyAngadrixacquideat hise idmge dadieasiexdimact ed i mage
data; and i mage data storage unit which stores the extracted i mage data
acqui r egh Ryt he d BRI AGHH &I T O P ithe AQRAGITNE; PrgRENtnd J1Ment i on may

al so be specified as an i nage processing system conprising, two or nore

seal pi i t 0 e rvi : i ragi obj ect, and
each op%a%lscgh%oﬁeﬁ Maag)f eeglepé(;ctsrlo%rﬁgcﬁi({log&gy d(}%%?ge:%’ye as F!z}gsyn‘ool code
constituted by a multi-valyed graphic; | i ng. unit i.ch i s the
g ng At oA Do durs M i w o dortd S B i oni ng
synbols of the seal pieces fromoriginal image data on the surface of the
paper ilFRgEd Doy tiRd iHfadilfy Aafiitt 1 aTEdEh MRy £t eritedPards
cal cul at ed based on the positioning synbols as a first range, and

ext r actimegiow yriiragerd atea i isad ridid ronam G rast thengeosio- iaoygdixe this

i mage data as extracted i nage data; and i mage data storage unit which

st or es sy oaxtasact ed/nibwdgehadaitray ac gl et dnt tdtempamgeisacguiesidliton i t. By
di sposing the positioning synbol on the transparent seal or creating the
posi ti amiakd nsy MkAlt asirde s8elcipieaie @bdiBiGh GaN BEEOr ract echreven. if
such an. inmagi ng object. as a docunent and nmenorandum has no positioning

symbol s, 30027 ;@31% ﬁ]ﬁﬁge& nVentd ch[i'?]Eéntél sRcbenspecibi,edsasian inmge

processing neth ot her words, e present 1 nvention is an I nage

pr Ocess[iorb%ngt hO(}nu %de qur A Bge /Y essii n 'ssysrteef@ra iechchaUcSifﬁ}Cé | magi ng
unit, images the surfac of° an i'magi ng o jectt avi ng positioni ng synbol s

di sposed in at | east two predeterm ned | ocations and created as synbol
codes CORSEIGUCET Y MAT 12 v U RSPt c?&égsaeslad?‘?ra'i nat?9%age data

thereof by inmage acquisition unit. and registers the processed data in

i mage ®&ad it énmiql,fﬁqf@ntrrﬁg?étmmggwlr@ rfeteh P te oripTu sl P @ e st eps
of : the imaging unit imaging the inmaging object so that. at |east. the

posi t i amengagpyuvbwics imagehekdtailreabtf tomo tPreedetaarimgethitocaitri egns are

i ncl uded; the inmage acquisition unit detecting the positioning synbols from

t he i mpgedicerdrgiinald iavage datladiang arecogid Zilgrea. thpr edetieriwmiedy ar ea
cal cul at ed based on the positioning synbols as a first range; extracting

only i nRg®dat & exidindd | tiddhe ff idists range 4P Acat eid his i mage data as
extracted i mage dat a; and stori ng the extracted inage data in the image
data st.9rage ity 10023 IRE LS8 IIMENL L Cat M S ke specified as an
prohibition symbol where the background portion and the latent
image portion emerge is visualized in the reproduction. By
setting, in the predetermined area, the background portion and
the latent image portion which are not visualized by the

imaging unit, but visibly emerge by electronic copying

(copying by copy machine), illegal use of a copied imaging



i mage processing programin other- words, the present invention is an i mage
processi ng program executabl e by an i nage processi ng system which, using
i maging unit, images the surface of an inaging object having positioning
synbol s di sposed. in. at |east two predeterm ned | ocations and created as
synbol codes constituted b I ti-valued graphics, _processes. original inmage
dat a t HEPEOTC Yt HES i MEGEs Lttt si LR on OnT OB rbGi Ster ST he pr ebesed
data in_image data storage unit, the inage processing program conprising
the st &PREHFES tHe i PRGN WRE PP FabPhP D e r 1 2 EARL 41 AP ODPREEIYS that at
| east the positioning synbols in the at |east two predeterm ned | ocations
are i nofluded; visido I yregjec a@eri sihdlonizinia eeekibitite siyehelonimg synbol s
fromthe inmaged original inmage data, and recogni zing a predeterni ned area
cal cul atagk asedimigd héatposi 4 i omi ngrsysbetr sedsta fhe stma@mge; extracting
only image data existing in the first range to acquire this inmage data as
ext r actashi fegei slaten i @ndyisd £ NG T hegextEast @sh i vRgSr St éd. t he i mage
data storage unit. [0029] The present 1nvention nmay be .pecified as an

| magi ngrobj et Whirgh S ddmgeth fyn i PRYIMG, Uk tep@nfr{ Sq useda f ofnane | mage
processi ng system which processes the i nage data by 1 nmage acquisition unit
and st . dat g | he . St orage unj he | i |

conpri %lgrﬁo;(?é%sglsl i%l%@n%&’sy%%%?%hg%r%r%és %E%%)&i;n&g% I(glgs@? %
predeterm ned | ocations for determnin n j magi ng range, of t i magi ng
Dby ect DAL T BB L. SYAHTS O Bonb (RIS Sy e F S0 aPed
graphics; and a first range whjch is disposed in a predeterm ned position
based dH ke Posiad ohi ) sS§mbvles dosrderd the FhabR22equifSiti on unit
extracts image data [0030]1n the inmaging object according to the present
tion, inrddetmefierablleocdiatoran iamdi vyl dbjestphased an grdedt at¢ oNL sy nbol  at
a predetermned | ocation of the first range for recognizing a direction of
the first arangeigiang @b seCONCianoey Wi Ch wisi ch Sposees W hidi imddiend i r st
range or disposed as a separate area fromthe first range, and in which
char act@ife @ Mddd &lbq$i0s 8SidP WreCodM Z&n &l & @ed | o haset: tohihe
positional relationship with the orientation synbol, and collate with the

CharaCI§§ﬁH5¥§ifybﬁcgrféﬁﬂéﬁifﬁhge data on the surface of the paper

imaged by the imaging unit via the transparent sheet,
recognizing a predetermined area calculated based on the
positioning symbols as a first range, and extracting only
image data existing in the first range to acquire this image
data as extracted image data; and image data storage unit
which stores the extracted image data acquired by the image
acquisition unit.

[0026] The present invention may also be specified as an
image processing system, comprising: two or more seal pieces
which are pasted onto paper serving as an imaging object, and
each of which is formed of a positioning symbol created as a
symbol code constituted by a multi-valued graphic; imaging

unit which images the imaging object; imaging acquisition unit
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stored in the imge data storage unit in advance. 031] The present invention
can al so be specified as an age processing systemused via a network, conp
i magi ng obj ect having positioning synbols disposed in at |east two
predeternined locations and created as synbol codes constituted by

nuiti-v hi.c unit for ging,.the i i ng _object
Cranont Qa1 ah GRrEChbn Thet DT ShoRPE By F o Ral e P hRgE ag 8o nabEHC By T EHE
imaging unit via a network; inmage acquisition un|t whi ch, in an inag
process?ﬁbg%%?%e%m%ﬁ?cﬁaF%c%PvEgetﬁHrB?Fﬁlﬁglthﬁa@%pﬁétémﬁgﬁdtﬁ§ EE?mork
detects the positioning synbols fromthe original inmage data inaged by t he
i magi ngim@ind recogni 2¢RQJIRl predet eprtdetcanecacdaptapacelchaseddon t he
positionsynbols as a first range, extracting only inage data existing in
the firlsdsednge tloe aogsiteonhng symgeldaba asféxstactedej mage data; and

i mge data storage unit which stores the extracted i nrage data acquired by

the i megeragauisgtéOny Uhkfe §R032¢Thet prgsent thaventkenrgagepteovi de an

i magi ng
acquire this image data as extracted image data; and image
data storage unit which stores the extracted image data
acquired by the image acquisition unit. By disposing the
positioning symbol on the transparent seal or creating the
positioning symbol as the seal piece, an image can be
corrected even if such an imaging object as a document and
memorandum has no positioning symbols.
[0027] The present invention can also be specified as an
image processing method. In other words, the present
invention is an image processing method used for an image
processing system, which, using imaging unit, images the
surface of an imaging object having positioning symbols
disposed in at least two predetermined locations and created
as symbol codes constituted by multi-valued graphics,
processes original image data thereof by image acquisition
unit and registers the processed data in image data storage
unit, the image processing method comprising the steps of: the
imaging unit imaging the imaging object so that at least the
positioning symbols in the at least two predetermined
locations are included; the image acquisition unit detecting

the positioning symbols from the imaged original image data,
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t echnol ogy having high reproducibility of a docunent, w thout being

i nfl uenced by a way of placing the docunent or a position of a canera,
maki ng i mage correction possi ble even paper color is simlar to the table
or a corner portion is danmaged_ BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0033]

FIG 1 is.,a diagramdepictin ._ITeno .paper seryi as an_gi.dg obec,
Fccor di M 1S S enbu phrCggferftned PAREY, SSTHLIR: 8 B0 SCdR PR,
Meno paper . serving as an nmacrma obi ect. adcordidg to, an. enbodi nent, (2);.
FIG 3 RYSH-HPRGPaAnTHRpPEEi 49 A %%ﬁ%tpé%%geée?%?ﬁ@CE§HQnOP%ﬁg?%©g%bject
according to an enbodi nent, (3); FIG 4 is a diagramdepicting a
conf i gudatd opx bt bng sharthehbhesw rénge caperadused tbist heagabddiaens,
FIG 5 is a diagramdepicting a case of using the enbodinment in a.

net wor kextracted image data; and storing the extracted image data in

the image data storage unit.

[0028] The present invention can also be specified as an
image processing program. In other words, the present
invention is an image processing program executable by an
image processing system, which, using imaging unit, images the
surface of an imaging object having positioning symbols
disposed in at least two predetermined locations and created
as symbol codes constituted by multi-valued graphics,
processes original image data thereof by the image acquisition
unit, and registers the processed data in image data storage
unit, the image processing program comprising the steps of:
the imaging unit imaging the imaging object so that at least
the positioning symbols in the at least two predetermined
locations are included; the image acquisition unit detecting
the positioning symbols from the imaged original image data,
and recognizing a predetermined area calculated based on the
positioning symbols as a first range; extracting only image
data existing in the first range to acquire this image data as
extracted image data; and storing the extracted image data in
the image data storage unit.

[0029] The present invention may be specified as an imaging

object which is imaged by imaging unit, and is used for an

12



FIG 6 is a flow chart depicting an exanple of the processing according to

t he enbodi nent; FIG 7 is a diagram depicting a ohotographing state
and a transparent plate on which positioning narks are printed according to
t he enbodi nent; FIG 8 is a diacram depicting a meno paper serving
as an i i ng obj ect accor n enbodi ment 4, s_a di agram
opt ot 1 TS RUTC e il chy St PosT kS ISR ET L1t | TRAGE AP F2F Tt he
enbodi nent; and FIG 10 is a flow chart depicting anot her exanpl e of
pr oc es i B RS High 1O tHel terdiedli Hehies DESTRIET O CREMBEE! MERTS2 g€

[ 0034] (Enbodi nent 1) The present invention will now be described with

ref erenveltt,o the dremirgsebRG dommhowsna: qord i geations wibehe Wurflace of

a nmeno paper (imaging) (DOC) according
are disposed in at least two predetermined locations for
determining an imaging range of the imaging object, and are
created as symbol codes constituted by multi-valued graphics;
and a first range which is disposed in a predetermined
position based on the positioning symbols so that the image
acquisition unit extracts image data.
[0030] In the imaging object according to the present
invention, it is preferable that an imaging object has: an
orientation symbol at a predetermined location of the first
range for recognizing a direction of the first range; and a
second range which is disposed within the first range or
disposed as a separate area from the first range, and in which
characters are written, so as to recognize a direction based
on the positional relationship with the orientation symbol,
and collate with the character information for collation
stored in the image data storage unit in advance.
[0031] The present invention can also be specified as an
image processing system used via a network, comprising: an
imaging object having positioning symbols disposed in at least
two predetermined locations and created as symbol codes
constituted by multi-valued graphics; imaging unit for imaging

the imaging object:;
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to the present enbodinent. As FIG 1 shows, this nmeno paper (DOC) has a

bi nding margin (US) created at the upper portion, and a paper main portion.
In the top area of the paper main portion, a perforation (M) is created in
the horizontal directionin FIG 1 along thc binding max in (US), so that
t he me aper nain ort| an be det ached. Posi § |on|n S ols (M
to M) r%ag] iited? q@tﬁ 5 e %Jr%lrbagjg J?'I;lléﬁ%efn Pot t15H %’gnbar eas
near the four corners. OJ'[ of the four posjtioning synbo]s, the posi tioni ng
synbol Latthe RATHELT [EFE (VI |2 IHSrOT et t1A89 261 T DletOTt i ght t ( VB)
corresro.nd to a synbol code constituted by a multi-valued graphic

accor divigidto tie gor egerte ipWEr S DMI SR VST avisiiaree ¢res yi e port i on)
which is filled and is enclosed by a ground col or portion (non-energing
porti onyriafiridie wddee qraperyid stith sposed-k nsise: @ sqes eodmol didnirey f orm
(emerging portion). This'd line formis preferably printed with a |line

t hi Ckers%'nkmsgeﬁl&ﬁ@ltwidﬂ i AdIStinENt S Pentidsd walthpoindgpens, felt
Lip pens) so as to be clearly distinguishable fromhandwiting witten with

witin tr]}g@ﬂat { r @ngeaq & I ng
synbol %éial)r}sbe a corfloir c%g:e E!r[a%%é?,% An %%%%l%l%ymold(k%ﬁs)&??ﬁmh

Shapelpos1tlon1ng symbols as a first range, extracting only image
data existing in the first range to acquire this image data as
extracted image data; and
image data storage unit which stores the extracted image data
acquired by the image acquisition unit.

[0032] The present invention can provide an imaging
technology having high reproducibility of a document, without
being influenced by a way of placing the document or a
position of a camera, making image correction possible even if
paper color is similar to the table or a corner portion is

damaged.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1 is a diagram depicting a memo paper serving as an
imaging object according to an embodiment, (1);

FIG. 2 is a diagram depicting a memo paper serving as an
imaging object according to an embodiment, (2);

FIG. 3 is a diagram depicting a memo paper serving as an

imaging object according to an embodiment, (3);
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different fromthe above nentioned positioning synbol, is tinted at the
upper right of the paper nmain portion. The orientation synbol (M)
corresponds to a synbol code constituted by the nulti-val ued graphic
according to the present invention, and has a shape that is different from

ositionin srbosatt Ift d |
POt V) TR ki & D AHBE AR5 6T Vo1 G IR b S e

di fferent fromthe others t he correct direction of the nmeno paper (DOG
can be Riwte tieid- Twife rFamfiFe S5 & Cargra EW)iM9I0037] The area surrounded by
the four positioning synbols (ML to M4) is a first. area (ARl), where the
user can dr @ncharfdwrd ta ehl sshamacteyis;tigraphiosse syhbod snandigi ct ures. The
image in the first range (ARl) is witten as original inmage data_ [0038]in
this examE.mdhe ifd rstndg@ngec{ ARL) is recogni zed as a portion surrounded
by the four positioning synbols (M to M4), but the nunber of positioning

symbol s whi ghr@r & Q’Ls'S%PSLe_LQ)m%ﬂtOtdétﬁJ&H{g Mitermyphe dmoshonly at the

upper left. (M5 and the Iovver rlght ), as shown in FIG 3; In other
wor ds, pagr rceecstsalr}%u Bl ares, m:3ﬁ§ nal,dine is aline connected the
upper | posi t1 oni ng mar e il ower right positioning marker

((jg/z)cr lrrg%/I gﬁ,gﬁ.e I zed ? aEgHgaI{llp eé?,lcgtainr%e a(AF?)It\Qtochapethr{gn é[thaeceaba%oe a
transparent plate on which positioning marks are printed
according to the embodiment;

FIG. 8 is a diagram depicting a memo paper serving as an
imaging object according to an embodiment, (4);

FIG. 9 is a diagram depicting a seal on which a
positioning mark is printed used for the embodiment; and

FIG. 10 is a flow chart depicting another example of

processing according to the embodiment.

DESCRIPTION OF EMBODIMENTS
[0034] (Embodiment 1)

The present invention will now be described with
reference to the drawings. FIG. 1 shows a configuration of
the surface of a memo paper (imaging object) (DOC) according
to the present embodiment. As FIG. 1 shows, this memo paper
(DOC) has a binding margin (US) created at the upper portion,
and a paper main portion. In the top area of the paper main

portion, a perforation (ML) is created in the horizontal
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right synbol, out of the four positioning synbols (ML to M), is changed to
be the orientation synbol, but the orientation synbol may be printed in a

| ocation other than the positioning synbols (ML to M), as shown by M5 in
FIG. 1 and FIG 2. 00401A second. range (AR2) may be recogni zed based on

the relative p03| t| rel ation bet n _the .pos oni n ML)
and t h&1F&SHi%hiy éﬁm sﬂ%ﬁg admreﬂ? é&ié) @ tg'}e/r‘;?gcchoeg(gnl zed
based on the rel at| ve posi t| onal rel at| onship bet ween the positioning
synbol edifd BEARET §E iehtatorP s yirbloe |dr%1tae%ttﬁ%f the rel ative positional

rel ati onshi p between posltioning synbols In the case of the exanple shown
in Fl G[®3%lhe seétorid icamigey (SARD)o imy(Mle tredbigniazes] aisededrrnt Hdrdhi ndi ng
margin (US). [0041]In. FIG 1, the second range (AR2) is disposed at the
left area mesy dfheles rentatdapesynhol (d)idm trheaféastnaanged MdurThe
second. range (AR2) has a height the same as the height of the orientation

symbol ,cand s nceydthe d aftte sidle qdas tofortihey ayneiiad | ames ydwl t {(d)ngrat ches

with the right side edge of the second range, the second range can be

det ect e ] If&%torebheawtuﬂoteaeop SO, i, det et edybasedh on e or i i nal

i mage maged camer a 0042] 1 n the second range, an entry

o nted it 4EDF g g 'Sxa“’”%ét““ S olgn 2T 15 nor

illustrate details In other wor ds, traci ng the ent gwfge ortion
const i tRiUg HE et SEhEntS i é’%sﬁq g-H RSt feric

character fromO to 9 can be witten in each segnent, just |ike the nuneric
di spl ap®dfarn @msnaing ottelsgar gthich is filled and is enclosed by a

ground color portion (non-emerging portion) of the white paper,
is disposed inside a square bold line form (emerging portion).
This bold line form is preferably printed with a line thicker
than general writing instruments (pencils, ball point pens,
felt tip pens) so as to be clearly distinguishable from

handwriting written with writing instruments in the later

mentioned first range. The positioning symbol may be a color
code.
[0036] An orientation symbol (M4), of which shape is

different from the above mentioned positioning symbol, is
printed at the upper right of the paper main portion. The
orientation symbol (M4) corresponds to a symbol code
constituted by the multi-valued graphic according to the
present invention, and has a shape that is different from
positioning symbols at the upper left (M1l), lower left (M2)
and lower right (M3). By making the shape of only one of the

four symbols to be different from the others, the correct
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[0043] By creating the seven segnents of the entry guide, the recognition
rate of the entered nunmeric characters can be increased. The above is an
exanpl e of disposing seven segnents of the entry guide to nake it easier to
recogni ze entered nuneric characters, but the present invention is not
l[imted , to this, and a frame may be I nhted th.a. light color _for each
char act&T &o-Hg! t%grtet?:%dﬁ‘?lﬁ% R %nﬁ[%g&) chat ?e‘?eB?Cté?%h‘&}b%?i%In%%%q act er
witten in this franme. In other words, by reading the characters

(al pharftifret i @nefr ef@Min the second range (AR2) with a camera ((mv), and
conparing the characters with character patterns (character information for
col | ati 038k or edllien avesvorsuf vVEN)ded hay acherfoecognsitoman denpeks or ned.
[0044] As FIG 2 shows, a prohibition synbol (ASI) is disposed i mediately
bel ow t el ard e atione syibot 4ME R1he wikebe paperusen. cami Sraw ohi bi tion
synbol is printed in a way visually unrecogni zable, by ground tint printing
for examtd:r ANtk ARREAF Sc@Sr @, VdSd P B ) 0B bE 1 HNasy okt whes. t hendrenmo
paper is electronically copied using a cony nmachine or the like. The

pr ohi b'ik%g Ao |8 Jocal add 0 Ry efelterngd POSILIAMAD hgyd ! rst
range ( , and can be Tocated in a position 1 nmedi ately above ?he | ower

| eft quitioning synbol (M), as shown in FIG 2, for exanple. (0045)The
ground % “printing enmerging (visualized) may

[0038] In this example, the first range (AR1l) is recognized
as a portion surrounded by the four positioning symbols (M1l to
M4), but the number of positioning symbols which are disposed
need not be four, but may be two, only at the upper left (M6)
and the lower right (M7), as shown in FIG. 3. In other words,
a rectangular area of which diagonal line is a line connected
the upper left positioning marker (M6) and the lower right
positioning marker (M7) may be recognized as the first range
(AR1) .

[0039] In the above description, the shape of the upper
right symbol, out of the four positioning symbols (M1 to M4),
is changed to be the orientation symbol, but the orientation
symbol may be printed in a location other than the positioning
symbols (M1 to M4), as shown by M5 in FIG. 1 and FIG. 2.

[0040] A second range (AR2) may be recognized based on the
relative positional relationship between the positioning
symbol (M1) and the positioning symbol (M2). The second range
(AR2) may be recognized based on the relative positional

relationship between the positioning symbols and the
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be actively recogni zed as a prohibition synbol by a program Wen the
presence of the prohibition synbol on the neno paper (DOG is recognized,

the central

processing unit (CPU nmy stop imge processing according to a

program and such a nessage as "This paper is not standard paper” nay be
di spl ayed, on a displa (DISJFDS%. 0046] Now a hardware confjguration of a
Srmrt pHOHE Gl AL | WS HAR G or i e DI eIt RABD S wi i1 be
described with reference to FIG 4. This smartphone (MP) is an iPhone(r)
of Appl&elafelonsleig Srerwaen rehat R 1iseds Yakels on ¢ pHonecae ¢f dthe

I i censing),

for exanple. [0047] The main body of the smartphone has a hone

butt on exXBTN)g sthowh frunctG ons, tithe eterond consganthhenhusaylilspl ayed on the
display (DISP) to a home screen, or functions as a shutter of. a canera

(CAV . {Hg] Thed stddphanecHdVR)ienohsesrgicemsral processi ng

[0041] In FIG. 1, the second range (AR2) is disposed at the

left area near the orientation symbol (M4) in the first range

(AR1). The second range (AR2) has a height the same as the

height of the orientation symbol, and since the left side edge

of the orientation symbol (M4) matches with the right side

edge of the second range, the second range can be detected if

the orientation symbol (M4) is detected based on the original

image data imaged by the camera (CAM).

[0042] In the second range, an entry guide, which is a

straight line piece constituting seven segments, is printed

with a light color, as shown in FIG. 3, although FIG. 1 does

not illustrate details. In other words, by tracing the entry

guide portion constituting the seven segments using a writing

instrument, a numeric character from 0 to 9 can be written in

each segment, just like the numeric display of an electric

scoreboard.

(0043] By creating the seven segments of the entry guide,

the recognition rate of the entered numeric characters can be

increased. The above is an example of disposing seven

segments of the entry guide to make it easier to recognize

entered numeric characters, but the present invention is not

limited to this, and a frame may be printed with a light color
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unit (CPU) along with a main nenory (MM, a nmenory unit (MEN) connected via
a bus (BUS), a communication interface (TIF), the canmera. (CAM, the button
(ETN), a touch panel display where a touch panel (.PPN) and a display

(DI SP) are integrated, and a speaker (SPK). [0049]As FIG 5 shows, the
conmmuni cation .i nterface ]{TI F) cacgl be connected to a standard tnetwork (NW
via a A i (BT HDuh B Wi FE1Es5°T et dpHbHe Conhection. Thi s
comuni cation interface (TIF) can conmuni cate with an access poi nt (AP) of

a Wi r el AN L arfd AL IR dOnnddtedl’ o~ il het iik: vid My ot Tat i on

means. [0050]In the nmenory unit (MM an inmage processing application

progr ary ARISdirand e (Wwratdters arek{@cmefior) ottdirrd the dre gierdnd nage
data and character information, are disposed alon., with the operating.
systemr{de (K051 WActoradidgndon t MEANDY esend @eoryedh iventthe apgtaraagean | nage
of the meno paper (DOC) and image processing thereof are inplenmented by the

cent r aly RO casst g diida {t)s I ead M- el | TRgeri{oces Stag epplaCiadn on
program (APL) of the menory unit (MEM via the bus (BUS) and the main

oo 0208 GERVEPL (A, SR P PRCooRSt i, Eboe 1o s |
[0044] As FIG. 2 shows, a prohibition symbol (AS1l) is
disposed immediately below the orientation symbol (M4) on the
memo paper (DOC). This prohibition symbol is printed in a way
visually unrecognizable, by ground tint printing for example,
and appears as a visible prohibition symbol when the memo
paper is electronically copied using a copy machine or the
like. The prohibition symbol is located in a predetermined
position in the first range (AR1l), and can be located in a
position immediately above the lower left positioning symbol
(M2), as shown in FIG. 2, for example.

[0045] The ground tint printing emerging (visualized) may
be actively recognized as a prohibition symbol by a program.
When the presence of the prohibition symbol on the memo paper
(DOC) is recognized, the central processing unit (CPU) may
stop image processing according to a program, and such a
message as “This paper is not standard paper” may be displayed
on a display (DISP).

[0046] Now a hardware configuration of a smartphone with a

camera (MP) used for the present embodiment will be described

with reference to FIG. 4. This smartphone (MP) is an iPhone®
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[ 0052] When t he i mage processing application program (APL) is selected and
started up by a user touching the touch. panel (TPN) step 601), the
canerafunction is activated, a nmeno paper (DOC), whi n islinac Inc object,
i s phot ographed and the central processing unit (CPU) reads this captured

i mge b n t epr and. det er m nes whet her t eProh|b|t| synbol
descri t?ﬁezm?olﬁ Clr seerﬁ d(dctreap&%%% Ullsneeé HEhSE AP Ohlcbl tion
synbol is determ n,ed by readi ng the i nage data of the prohi hdi Hon synbol to
be t he Lfé¢t-erleirc@siiiiloh HF Rcdtdett in the menory unit, and comparing this
image with the original inmge data fromthe camera (CAM. [0053]If the

pr ohi bi WY Isynmbdlhe gnadet drtld dertdie procdsmiqng rreturaane 1EF- 602,

wi t hout executing subsequent steps. In this case, such a nessage as "This
paper i(@Mot, stteindarfohirpaper's ey dee udirs pl ayred comd trieenud sjil syl RIBSR),  as
nmenti oned above, in order to notify the detection of the prohibition synbol

to the tds dil90%4] | foitdre prOh Hdrionssydio] dis Motcwedacted,a tdititter
processing unit (CPU) searches the positioning synbols in the original
i mage data (SHeR H04xy)This search of the positioning synbols is also
execut ed by reading the image data of the positioning synbols to be a.

refereq%%4§W|ChThe smartphone (MP) encloses a central processing
unit (CPU) along with a main memory (MM), a memory unit (MEM)
connected via a bus (BUS), a communication interface (TIF),
the camera (CAM), the button (BTN), a touch panel display
where a touch panel (TPN) and a display (DISP) are integrated,
and a speaker (SPK).
[0049] As FIG. 5 shows, the communication interface (TIF)
can be connected to a standard network (NW) via a base station
(BS) through a wireless telephone connection. This
communication interface (TIF) can communicate with an access
point (AP) of a wireless LAN, and can be connected to a
network via any communication means.
[0050] In the memory unit (MEM), an image processing
application program (APL), and a user data area (UDT) for
holding the original image data and character information, are
disposed along with the operating system (0S).
[0051] According to the present embodiment, capturing an
image of the memo paper (DOC) and image processing thereof are
implemented by the central processing unit (CPU) reading an

image processing application program (APL) of the memory unit
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recorded in the nenory unit, and conparing the inmage data with the original
i mge data fromthe canera (CAM. 100551If the positioning synbols are

detected, the original inmge data is saved in the nmenory unit (MEM at this
stage (step 605). A. shutter sound rmay be output fromthe speaker (SPK) in

order t tify the decision to use the original i data at this tine.
Even ifa\fjﬂg) p%g?t&%%ﬁs 59&%1 s¢ et%%tm?%%or@?ﬁ‘%&ﬁn?lﬁﬁéteﬁn‘%OA a shutter
sound may be generated by the user operating the button (BTN) (step 611) to
save t he*@HeYthal 1Y nesgrCdat 2d atNe P 5O pBRAt ir’ﬁh%ﬁepﬁ%%??l@%i‘t’ll(lmw and
continue searching the positioning synbols (step 612). In this case as
wel |, ilfe tdwes poshed om megd symbohs canmoss beg deteet ed FoE. a6 pr edet er m ned
time, the user may be allowed to select to either hold the original inage

data as[0®52pr reathsm tioe siepgd02ranels phod ogpaphci heonepbopaper (AGR) n (St ep
613). [0056]1f the original image data is held in step 605, the nunber of

POsi ti Ofd NG BYMRA) . $ndl SsCLHE QUL SHLPa 6063 r EuORL Yt FReer PeshtHonE Ng
synbol s have been detected, the renaining one positioning synbol is

est| ™ prbpsed. an 40 thege PARLEL oNea pNe; SRUTLh. OBV LORI NG symbol

(dumy) "i's ‘ad y' set (step ( _ four

Connect T (T RagLo ot 118 1buts ok tTOA G Syhoors o dohgt S5 The

portiOQnﬁycéggeggégkal processing unit (CPU) reads this captured
image based on the program, and determines whether the
prohibition symbol described in FIG. 2 is present (step 603).
The presence of a prohibition symbol is determined by reading
the image data of the prohibition symbol to be the reference,
which is recorded in the memory unit, and comparing this image
with the original image data from the camera (CAM).
[0053] If the prohibition symbol is detected here,
processing returns to step 602, without executing subsequent
steps. In this case, such a message as “This paper is not
standard paper” may be displayed on the display (DISP), as
mentioned above, in order to notify the detection of the
prohibition symbol to the user.
[0054] If the prohibition symbol is not detected, the
central processing unit (CPU) searches the positioning symbols
in the original image data (step 604). This search of the

positioning symbols is also executed by reading the image data

of the positioning symbols to be a reference, which is
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the virtual lines in the image is extracted as a first range (step 607).
0581Then keystone correction is perforned on the extracted i nmage so that
the positions and distances of e four sides match with the reference
positions and distances stored in ne nmenory unit in advance (step 608), and
t he correc maaels saved |n1herre unit as the reproduced

i mge of Ci‘l‘é§j ey tep )Cg/m @él\ﬁll\%lﬁla%e %?ibzge"%%ﬁ gin
the case of the prohl bition synbol (ASI) being di sposed i mredi ately bel ow
the oritemt atighisymbaraqvniaiel fxemnend ¢riffe¥a (B or i medi ately above
the lower left. positioning synbol (M) was described. The prohibition
synbol , [Hovelver, hhythe whsposeding symontenerg)idgt pored onti{ahi t e
background portion) of a positioning synbol (e.g. M3) by ground tint

printi ngsigiasashowygd ddt4G 1 2. sahed proht e tremo sy el £ mayee i sposed in a
non- - emer gi ng porti on (white background portion) of another posi.t ion no

synbol dievge MiepYo@puUndy tdmic et ndd g hdy tihe Poshit opkdg syarbol  (MB)
and prohibition synbol (AS3) are superinposed and printed Ilke this, and if

th th

pogl ?Fo ing syné)‘%%)( V\;Br? %&ﬁ;%;gg@é%%%cﬁp %%?Se%?&gﬁ rom t he gt ner
-t nbol b t tral t

Por  or RSB ST EPS SI0H 4 ecogh S Tt s 0%t t1 bri un.%%a A ne

positioning synbol (M3) by a program when the inage processing is perforned
af ter tHEHeEe TS r%‘éfadr?ﬁpqrﬁezec‘gngé? SYTAM 04 Af PR T $%Ed JRBEERi ng of
the original inage data in the fi.c.st range may not be executed. [0060]If
t he praifitsindtod Synbdle sl sqzﬂfsrei)tirm ttee night earer (BTG po? Eent {hhi te
background pc flan.) of the positioning synbol by ground tint printing,is
not necessarphd wriginal image data at this point in the memory unit

(MEM) , and continue searching the positioning symbols (step
612). In this case as well, if the positioning symbols cannot
be detected for a predetermined time, the user may be allowed
to select to either hold the original image data as is, or

return to step 602 and photograph the memo paper again (step

613) .
[0056] If the original image data is held in step 605, the
number of positioning symbols is counted (step 606). If only

three positioning symbols have been detected, the remaining
one positioning symbol is estimated based on the three
positions, and the fourth positioning symbol (dummy) is
additionally set (step 610).
[0057]

When all four positioning symbols (M1 to M4) are
determined, the four virtual lines connecting the edges of the

four positioning symbols are set, and the portion enclosed by
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recogni ze the prohibition synbol. Therefore the inmaging and i mage
processi ng can be performed based on the processing flow shown in FIG 10.
A difference of the proceasing shown in FIG 10 fromthe processing flowin
FIG 6 is that processing to search the positioning synbols (step 1004) is
executed w thout executing the processjng for determ ning. the presence of
The. pr GHIDIEGHia, noa1oT o BB HeE A e ex gradhed| S8 1% | ot GriSSer the
reference nuneral in each step in FIG 1.0 correspond to the last. two
digits oft®act’ Step in FIG 6, and it is assumed that the sane processing
is perfornmed in steps of which last two digits of the reference nuneral are
t he sanE)0J0061] i Therh ek apoven ereet ¥ oaedt @n oce sgé nfo fihedy, oantlexanpl e of
executing the keystone correction using all four positioning. synbols was
descri hed rdited htnpyesent thaw ettid opo s St hods | 4md t @ls t Onddis So f atige as
described in FIG 3, the keystone correction may be executed using only the

upper |efitr posidd ofH eh SYMol cKdB)e A A b hOUeE i 5h ghind®0osi ¢t HRNERY symbol
(M7) as references. In this case, only two positioning synbols are detected

in st e%@&%%':ﬂ{ e Iﬁe‘?ﬁ'@ifilﬂgit{“@npé)&&éﬁé’é‘? (‘Qté%!gé’éég% Qkkfi”a%té osi tioning

synbol s may be set. by estimating the positions 1lIn the

above description, the case of executing every proc iNg_usjing a

anmai Lphcocfﬁr?%&vﬂd%a%eesﬁi%ae‘(’]‘?d bt %&leserg%?rYS}V?l%oﬁ?@é?ea v?% t he network
(NW may execute a parc of the processing. [0063]For ex&nPle, after the
meno pafdtt (B i SOt Ogr'dphdtEBy RHRECaleYd) (€AMD ¢He ori gi nal imge

data is saved in the nenory unit (MEM once, then is transmtted to the
server [®WONia the Edmmmi cateerssimerfaceandcase aetWor kPYNWbition

symbol (AS1l) being disposed immediately below the orientation
symbol (M4) of the memo paper (DOC) or immediately above the
lower left positioning symbol (M2) was described. The
prohibition symbol, however, may be disposed in a non-emerging
portion (white background portion) of a positioning symbol
(e.g. M3) by ground tint printing, as shown in FIG. 2. The
prohibition symbol may be disposed in a non-emerging portion
(white background portion) of another positioning symbol (e.g.
M3) by ground tint printing. If the positioning symbol (M3)
and prohibition symbol (AS3) are superimposed and printed like
this, and if the memo paper (DOC) is electronically copied by
a copy machine, the positioning symbol (M3) of the copy has a
different shape from the other positioning symbols, hence the
central processing unit (CPU) performs processing to not
recognize this positioning symbol as the positioning symbol
(M3) by a program when the image processing is performed after

the image is read by the camera (CAM). After this, the
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[ 0064] The server (5V) which received the original inmage data detects the
positioning synbols in the original i g e data based on the inage

processing programstored in the server, recognizes a predetern ned area
cal cul at ed based on the positioning synbols as the first range, extracts

oniy the imge dat i.sting in the first range nd stores the inmage data
'n 1 he RETET (800 s Hhe B Ttk o9 GArE CH0085] The: T Hapd tat a
stored in the seive r (SV) nay be accessed fromthe smart phone (MP) via the
net wor BYINVYE ©340D8619n the above description, the exanple of directly
printing the positioning synbols and. orientation synbol on the nmeno paper
(DOG we¥discri bied, thrutptdiel lprieisents ymvehtivndisoeetd 14 nihedew-this, and
t he positioning synbols and orientation synbol nmay be printed on a

t r anspamertgiplagid et isdreetwi{iRle )hacikgseal$, pant Wi cho £ hehgpass 41 toivmogngynbol s
and orientation synbol are printed, nmay be pasted thereon, so that the

pl asti Gyafret dPlgnodrd Al Beedhridtiendem: papeiof XXde sy the surface of
t hepaper (DOC) is photographed in this state by the canera (CAM through
the mi¥gééﬁﬁ¥53ﬂthe prohibition symbol. Therefore the imaging and
image processing can be performed based on the processing flow
shown in FIG. 10. A difference of the processing shown in FIG.
10 from the processing flow in FIG. 6 is that processing to
search the positioning symbols (step 1004) is executed without
executing the processing for determining the presence of the
prohibition symbol (step 603) in FIG. 6. The last two digits
of the reference numeral in each step in FIG. 10 correspond to
the last two digits of each step in FIG. 6, and it is assumed
that the same processing is performed in steps of which last
two digits of the reference numeral are the same.
[0061] In the above mentioned processing flow, an example
of executing the keystone correction using all four
positioning symbols was described, but the present invention
is not limited to this, and as described in FIG. 3, the
keystone correction may be executed using only the upper left
positioning symbol (M6) and the lower right positioning symbol
(M7) as references. In this case, only two positioning
symbols are detected in step 606. For the remaining two
positioning symbols, dummy positioning symbols may be set by

estimating the positions thereof.
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[0067] Seal s (SL) created as plastic filnms on which the positioning synbols
a. i orientation synbol are printed, as shown in FIG 9, having the
adhesive surfaces created on the rear face of a seal (SL) nay be provided
so as t/he. pasted on a standard neno paper and report paper. [0068]1n the
above description, t ng, obj ec escri bed as the neno paper
(DOM bdtP%mly pa éh r%g"r? #sreltftajs o asCdHe PosiiTOHi Y symbol s and
orientation synbol can be set, such as a A4 size report papPr, whitp paper,
a pri ntaste o QRIS S 10 Bisintess ek Wione b(l§h nesss GaIrsikdy o daper .
100691 The prosent. invention can be used for the inage processing fied
wher e docurent S\ar ephotcdgrdaphied Wid hotweont @61) s ngexecanera.pafdthat i s
claimed is: 1. An inmagi ng object used for an i nage processi ng system which

i ncl udest tiHm@mg@dHdingvhi ch i nages an i nagi ng obj ect havi ng positioning
symbol s; inmage acquisition unit which detects the positioning synbols from

originalpgdmge data- ldmags by dhe nag %M'ﬁapé@CMFeﬁs a predeterm ned
area cal cul at ed based on the positioning synbols as a first range, extracts

221%2@%&&%@%?9 § e TR N Pl et bhed on &

di st ance be dte t he 05| t| oni ng drh data st.ora unit which
st or es ¥he ext't a(ﬂ %ta i roe{bcetjyn% gter%csqnﬁjitsfﬁcggtn unit, the
i magi ngC obj ect co r| SI n
he "server v1a the communication interface (TIF) and the
network (NW).
[0064] The server (SV) which received the original image

data detects the positioning symbols in the original image
data based on the image processing program stored in the
server, recognizes a predetermined area calculated based on
the positioning symbols as the first range, extracts only the
image data existing in the first range, and stores the image
data in the server (SV) as the extracted image data.

[0065] The image data stored in the server (SV) may be
accessed from the smartphone (MP) via the network (NW).

[0066] In the above description, the example of directly
printing the positioning symbols and orientation symbol on the
memo paper (DOC) was described, but the present invention is
not limited to this, and the positioning symbols and
orientation symbol may be printed on a transparent plastic
sheet (PL), or seals, on which the positioning symbols and
orientation symbol are printed, may be pasted thereon, so that

the plastic sheet (PL) is placed on the memo paper (DOC) and
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a rectangul ar paper main portion; and t he positioning synbols which
are fornmed in at |east two kinds of shapes and disposed in at |east two

| ocations out of areas near four corners of the paper main portion, and are
created as synbol codes constituted by nmulti-val ued graphics, wherein

each of .the positioni synbol s has a rgin ortion having .a color

val ue tHt ﬁ@%cfef é’rfe%? roma %ar%%d&écgﬁrg%f&fcg o%%arfg?e i'h portion and a
non- emer gi ng portion having the ground color of the paper main portion,

the enefqitify Porthorase fiGRY) pdsitiBhi Hee SABoE1F ntttkfes a frame- shaped
energing portion having two straight linme portions respectively parall el
with twdEdes exendi NGl omentcot e wfadthiec plaplers nai rivlporh i dre and a
corner portion where edges of the two straight |ine portions contact each
ot her, paryd tihen inan-epesgi Ngpbrdd omtoit 1dre dynisdl pose tpoimtngd syadbol s an
area having the ground color which is surrounded by the frane-shaped

enmer gi noh AR tirPET@ND . havidde: el i i ROT 1 0fh &f s ac secosul osiid oni ng
synbol at |east incl udes an energi ng portion having two straight line
portio spgct iyel I 1 .‘%i}ﬁ i f of

t he pag}}a&?\ml n poorfi%n&%{nlg gﬁc)o\r%lgei] %%?%Ii%on cgge&g%égggo oé&tr%lﬁs%%rai ght
l'ine portsi ons,; co tact eaacherotahrgaé o ancgrtaéaecetrangul ar energing portion which
i s | ocat ed e de THE é)rré)rgi ng porefl?on aving the two straight |ine
portions and the corner portion, and the non-energing partion of the second
posi ti oH4RF lsymbdi? it arf Rt eEa Hetwedh- tHy € ?g}rr?fggjd%‘?t‘? FRavity the two
straight line portions and the corner portion and the rectangul ar energing
port i oflesEriked ity objrertParor My + PG A IDaRMer B #£ t$ gof3i ti oni ng
synbol s are di sposed in areas near the four corners of the paper main

porti omgeespectliorat \gs drte qves ofidhiend caymipoks tdohi eyl &yhbiol g i syree L
orientation synbol of which shape is different fromthose of the other

t hree posi tdeoOHay BYUMOlsss a A4 size report paper, white paper, a

printed document, a business card or a business card sized
memo paper.

[0069] The present invention can be used for the image
processing field where documents are photographed without

contact using a camera.
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3. The imagi ng object according to Caim1l or 2, wherein t he
positioning synbols are disposed so that the di stance between the
positioning synbols natches with a reference distance between the
positioning synbols which is stored in the inage acquisition unit in

advance, and the i magi ng object further conprises a first range
delimted by the positioning synbols. 4. The imaging object according to
any one of Clainms 1 to 3, wherein t he paper nmain portion further

i ncl udes a second range constituted by seven segnents of an entry guide.
5. The i magithgsobjeeheaccording to any one of Clains 1 to 4, wherein

the paper main portion is subjected to printing processing so that, when
the paper nmain portion is electronically copied, a prohibition synbol
energes at a predeterm ned | ocation having a shape different fromthose at

ot her |ocati ORs. imBgidfCobiBA NELPIRE 2ACERAREE NSrd & AV PRGseEnC ains 1 to
5, wherein

which includes: imaging unit which images an imaging object
having positioning symbols; image acquisition unit which
detects the positioning symbols from original image data
imaged by the imaging unit, recognizes a predetermined area
calculated based on the positioning symbols as a first range,
extracts only image data existing in the first range to
acquire this image data as extracted image data, and corrects
the extracted image data based on a distance between the
positioning symbols; and image data storage unit which stores
the extracted image data acquired by the image acquisition
unit, the imaging object comprising:

a rectangular paper main portion; and

the positioning symbols which are formed in at least two
kinds of shapes and disposed in at least two locations out of
areas near four corners of the paper main portiocn, and are
created as symbol codes constituted by multi-valued graphics,
wherein

each of the positioning symbols has an emerging portion
having a color value that is different from a ground color of

the paper main portion and a non-emerging portion having the

ground color of the paper main portion,
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t he non-energing portion has a background portion and a |l atent inmage
portion having different patterns which are not visualized by the imaging
unit, but visibly emerge by electronic copying. 7. The inagi ng object
according to any one of Clainms | to 5, having a background portion and a

| atent inmage portion having different patterns which are not visualized by
the imaging unit, but visibly enmerge by electronic copying, in a

pr edet er m ned taree@mexglingi pgrahomred aMfdrett besposonimonigeinbol s are
formed. 8. The inmaging object according to aim2, further conprising a

second rangauds @h firsméi-spesed amdiimg hertibat haange tfo ditspaghd as a
separate area fromthe first range, and of which direction is recognized by

a positi oniale iRIraticaBshkpp¥tt v he IiANtat WeRhSYRH0d idadWeingling s
constituted by a range where characters for collating with character

'nfornﬁilﬁﬂbﬂ(a'c%thétb@”tﬁé0%§§kffhéﬂﬂ3ﬁoE%Q%nd§ﬁ& StAas Warkibn advance
are witten 9. i magi ng object used for an image processing nethod

whi ch i ngjHides i@ sShePShe | PRI Mﬁ@ﬂtﬂ&%@gpebw&ﬁs hawr gk P @sichi oni ng
symbol s; detecting the positioning symbols frominaged original data;

recogni zidyg e, pr ﬁﬁetcﬁénhé‘ﬁﬁe:ﬁéle&lr?@pcdijtﬁbﬁd opaskd Pf‘rétf‘%)di.%tt‘i%h%

posi tioni ng symbol's as a first range, extracting only image data eX|st|ng

in the r QLAGRIZ r hi page; dat; fed
i mage dat &; céf?gc%?nég?ﬁgﬂgiF%§8?§§Q?ﬁﬁﬁg gg%g baséggJ%;SQgﬁéPgﬁge bet ween

t he posi tj Qh%gf§XHEOLﬁap§@dEﬁ%f§1ngﬂ&?%l%ﬁtréﬁ&ed i mge data, the inmaging

obj ect conpri sing:
the emerging portion of a second positioning symbol at

least includes an emerging portion having two straight line
portions respectively parallel with two sides extending from a
corner of the paper main portion and a corner portion where
edges of the two straight line portions contact each other,
and a rectangular emerging portion which is located inside the
emerging portion having the two straight line portions and the
corner portion, and the non-emerging portion of the second
positioning symbol is an area between the emerging portion
having the two straight line portions and the corner portion

and the rectangular emerging portion.

2, The imaging object according to Claim 1, wherein the
positioning symbols are disposed in areas near the four
corners of the paper main portion respectively, and one of the
four positioning symbols is an orientation symbol of which

shape is different from those of the other three positioning

symbols.
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a rectangul ar paper main portion; and t he positioning synbols which
are fornmed in at |east two kinds of shapes and disposed in at |east two

| ocations out of areas near four corners of the paper main portion, and are
created as synbol codes constituted by nmulti-val ued graphics, wherein

each of the positioning synbols has an energing portion having a col or
value that is different froma ground col or of the paper main portion and a
non- emer gi ng portion having the ground col or of the paper main portion,

the emerging portion of a first positioning synbol includes a frane-shaped

ener gi ng 300r trheni Raying dMed! rRidhtdihneoperdiwns Jreopeahieyeiy parall el
wth two sides extending froma corner of the paper main portion and a

corner porti ophuhgs i edgesPls i@ 1Waret fakghied ¥ thakt kABSqcoRdsd each
ot her, and the non-energing portion of the Tirst positioning synmbol is an

area havijag,khg QHQﬁ%}st@id?{id’&“s%bbissHéEQHé@%tW a4 he rbr-afBe shaped

ener gi ng portion, the energing portion of a second positioning

a
synbol atysl i Laes r:gi-ng . parLi i iLght.line
portionshfggggg?igg#y pa#gFizgsﬁg?ﬁgﬁag %yﬂ%%ﬂiiﬁg%ﬁfgg %géﬁg§ %ﬁ the paper
mai n por tian;an eaagﬁﬂﬁt -?Dqlr tdéﬁg wherg.,6d9es Qfgthe two straight line

portions contact eac er, a rectangul ar emerging portion which is

| ocat ed inSid€h%h§T$%ﬁ%93%%E%ﬁékhg@hggvg 1he 4 vo str igﬁgggine portions

and the corner po non-emerging portion o e“second

positionhggiﬁxggglb%suﬁg&%£$%i%%3ﬁﬁggyﬁgg%§perging portion having the two

straight Tine portions a e Co portron and the rectangul ar energing
portion.

4, The imaging object according to any one of Claims 1 to 3,
wherein
the paper main portion further includes a second range

constituted by seven segments of an entry guide.

5. The imaging object according to any one of Claims 1 to 4,
wherein

the paper main portion is subjected to printing
processing so that, when the paper main portion is
electronically copied, a prohibition symbol emerges at a
predetermined location having a shape different from those at

other locations.

6. The imaging object according to any one of Claims 1 to 5,
wherein
the non-emerging portion has a background portion and a

latent image portion having different patterns which are not
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visualized by the imaging unit, but visibly emerge by

electronic copying.

7. The imaging object according to any one of Claims 1 to 5,
having a background portion and a latent image portion having
different patterns which are not visualized by the imaging
unit, but visibly emerge by electronic copying, in a
predetermined area excluding an area where the positioning

symbols are formed.

8. The imaging object according to Claim 2, further
comprising a second range, which is disposed within the first
range or disposed as a separate area from the first range, and
of which direction is recognized by a positional relationship
with the orientation symbol, and which is constituted by a
range where characters for collating with character
information for collation stored in the image data storage

unit in advance are written.

9. An imaging object used for an image processing method
which includes the steps of: imaging an imaging object having
positioning symbols; detecting the positioning symbols from
imaged original data; recognizing a predetermined area
calculated based on the detected positioning symbols as a
first range, extracting only image data existing in the

recognized first range to acquire this image data as extracted
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image data; correcting the extracted image data based on a
distance between the positioning symbols; and storing the
extracted image data, the imaging object comprising:

a rectangular paper main portion; and

the positioning symbols which are formed in at least two
kinds of shapes and disposed in at least two locations out of
areas near four corners of the paper main portion, and are
created as symbol codes constituted by multi-valued graphics,
wherein

each of the positioning symbols has an emerging portion
having a color value that is different from a ground color of
the paper main portion and a non-emerging portion having the
ground color of the paper main portion,

the emerging portion of a first positioning symbol
includes a frame-shaped emerging portion having two straight
line portions respectively parallel with two sides extending
from a corner of the paper main portion and a corner portion
where edges of the two straight line portions contact each
other, and the non-emerging portion of the first positioning
symbol is an area having the ground color which is surrounded
by the frame-shaped emerging portion, and

the emerging portion of a second positioning symbol at
least includes an emerging portion having two straight line
portions respectively parallel with two sides extending from a
corner of the paper main portion and a corner portion where

edges of the two straight line portions contact each other,
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and a rectangular emerging portion which is located inside the
emerging portion having the two straight line portions and the
corner portion, and the non-emerging portion of the second
positioning symbol is an area between the emerging portion
having the two straight line portions and the corner portion

and the rectangular emerging portion.
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