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DESCRI PTI ON | MAGE PROCESSI NG METHOD, PROGRAM THERECF,

| MAGE PROCESSI NG APPARATUS, AND | NKJET RECORDI NG
WQO\RPARSSIEIS TECHNI CAL FI ELD The present i nvent i POT/JP2006/305469

generally relates to an i nage processing nethod, a

program t hereof, an inmage processing apparatus, and an

i nkj et recordi ng appar atus,- which outputs a printed

docunent that can be determ ned to be a duplicated

document when a docunentPHESERIFALRat ed. BACKGROUND ART

In order to prevent illegal duplication of a docunent

and to recogni ze that a docunent is a printed docunent

whose duplication is prohibited, the follow ng
IEChN¢RogEeS TaIGe iS00 DS eHROGRAM O THIRECT , WHIMAGEar BROCESSING

prohi bited from being duplicated, there are
A§§Aklzx§b§at§ﬁnsﬁﬁkﬁ§ apteabdrat acandnand a ful | copy

regi ster, other inportant docunents, a
bank note, and securities such as a share, a bond.~For
exanpl e, in Patent Docunent 1 , an inmage processing

aEEaratus is_disclosed. The inage processi ng apparat us
T s ining unit that conbines an image of an
object with an image pattern indicating that thelnage
of the objT&et HiregaTehiiFivesd oo BeRE Gogt %dh ledtss thdn
an output unit which outputs data of the conblned
imamge proca spt ede tertiiode d ao wirpgtr ate $hierscifonan image
processing apparatus, and an inkjet recording apparatus,

which outputs a printed document that can be determined to

be a duplicated document when a document is duplicated.

BACKGROUND ART

In order to prevent illegal duplication of a
document and to recognize that a document is a printed
document whgse duplication is prohibited, the following
technologies are disclosed. As documents which are
prohibited from being duplicated, there are certificates
such as a resident card and a full copy of a family
register, other important documents, a bank note, and
securities such as a share, a bond.

For example, in Patent Document 1, an image
processing apparatus is disclosed. The image processing
apparatus includes a combining unit that combines an image

of an object with an image pattern indicating that the
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In addition, in Patent Docunent 2 , another image
processi ng apparatus is disclosed. The inmge

wWEe@emsHiNg apparatus includes an input unit fPRPCT/JP2006/305469

inputting color inmage data, a nenorizing unit for
storing identification informati on of an apparat us,
and an output unit for outpUtéﬁﬁg a color imge shown

e_go e, data in u nput _un
Pheararho Rl BREGy te| RECPL bt BFoy FePBl Botbgp T icdted and
materjals. The output unit adds a sp eC|f|c pattern,

SHoH @uYh%n%HeHPFFPC%FTBHt?n@BFﬁaPﬁoF Bf CPRained image to

apparatus stored in the nenorizing unit by using a
goPsrdabeariagdwalenut sdestingtiiont or human eyes to

di stinguish fromof the plural visible color

mat eri al s. TRuatidétionn Pat PatebDacboeninedt, 2ananother image
el ectronic waternmark inserting nethod, which inserts

pﬁ&@ég‘@lh@napﬁéﬁa@ugl g5t al skmageqby gﬁéngmagérﬁgaeegxmg
formation od (specifically, a Fourier

E%ggﬁéﬁugaiﬁeﬂuaEEth)1n¢ Fg% ggggg '1§Eu ﬁ&g?tc?lPr image
%ornatlon readabl e

R S R e ?Saggbﬁégéklon
a|d OQpen Patent Application No. 2004-260341 [ Patent

%Eaﬁ%ﬁ*fl%n]Oﬁaafan@%a%%ﬁt ABd 2812860 PateRE for
Docunent 3 ] Japanese Patent No. 3522056 [ Patent
Dotpwbhing 3 Jepanesvadai shogenbPatbat cAppti tmégendaba
11- 313206
input by the input unit on a recording medium by using
plural visible color materials. The output unit adds a
specific pattern showing the identification information of
the apparatus stored in the memorizing unit by using a
color material which is difficult for human eyes to
distinguish from of the plural visible color materials.
further, in Patent Document 3, an electronic
watermark inserting method, which inserts information into
a digital image by using a frequency formation method
(specifically, a Fourier transformation method), is
disclosed. In Pafent Document 4, a methed is disclosed in
which digital information readable by a machine is embedded
in a half-tone image.
[Patent Document 1] Japanese Laid-Open Patent

Application No. 2004-260341

[Patent Document 2] Japanese Patent No. 2614369
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A s anot her technol ogy, paper called counterfeit

preventing paper, in which a special printing is
w@eebos¥ed on t he paper beforehand, is used. QCT/I2006/305469

paper, a mark which prohibits duplication is printed

with a concentration reproduci ble by a duplicating

apparatus. The mark is, for exanple, "duplication

prohi bited”. In addition, the background s prjnt

with a cord{ é‘ni&ern&tiDaﬁ‘lB’;?%ﬁgh Wé“%é&&?&ﬁ?dp i -hgg&@&%

reproduced. The concentration of the mark part and the

backgr ound Bgdranti ogerend fdd Jepapeskaldiiyf-Open Patent

di sti ngui shabl e by human eyes. The mark part and the
Apatkgabind par.t 1fleB@d06t her than in the docunent

region are called "tint blocks". The tint block is

enbedded iny td?ﬁ)ﬂ?@&epce%@mtdlaiggi,nfﬁpﬁi i 16fd &ounterfeit
docunment can be hardly danaged, and nust be a pattern

pgggg%?gbégp% %rqogﬂnﬁﬂgcgaﬁ Reedighi payirghed as ?erformed

one when t ocunent 1s duplicated. I'n an
el ect ro- phot ogr.aphi c_system using i ri g r.s cﬁ
OF FiScPaRrinCar CTBPFREY ngof “AotT ne bl OEk PRRLTar f ALY
been realized. In the electronic watermgrk insertin ,
WRECROBTRBIETFe dUPA 1PETLRT BEcRfdRt-e8 Wit @h&oncentration
frequency transformation process, generally, a large
rapwedtcéb lg¢atames tupe igpddags eéprama tius -j s Ther yrark is, for
difficult to realize the nethod. In addition, in the
e3inpod , i N auipildivatibar pabhdb ited@nbeddechddi ta dmgl fthteone
i mge described in Patent Docunent
background is printed with a concentration by which the
background is hardly reproduced. The concentration of the
mark part and the background part is determined to be
hardly distinguishable by human eyes. The mark part and
the background part formed other than in the document
region are called “tint blocks”.

The tint block is embedded in the paper so that
information of a document can be hardly damaged, and must
be a pattern from which the document can be distinguished
as a duplicated one when the document is duplicated. 1In an
electro-photographic system using in a printer such as a
laser printer, printing of a tint block pattern has been
realized.

In the electronic watermark inserting method

described in Patent Document 3, in the frequency

transformation process, generally, a large amount of data
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4 , information can be embedded in a print (half-tone)
i mge, However, the nethod cannot be applied to a

whreanys4sage such as a docunent image for forPCTIgP2006/305469

hal f-tone inmage. In order to solve these problens, as
described in Patent Docunent 1 , the inmage data are
out put by conbining an i mage 4of- an obj ect with an

e pattern indicatj that it ibjted to,
D 7 GE O EPESF et o L CHE DB Bet L EFCRLt dEScF PBOUT rthe

Pat ent Docunent 2 , a special pattern show ng

netlendi f i Tat2dAitheor ki i Bhe ohethed abparat 62 %@faaaéalon is
However, as an inmage forning apparatus, recently, in

e@ﬂéddé@niﬁOaahaaﬁﬁamméuSmagéngeEheibed in Patent Document
el ectro- phot ographi c system an image form ng

42PPAEBLMEL 9bnakannkiebmbreRicd NG sy semthashdELAtone) image.
wi del'y used in which inkjet recording systema |iquid

H§h88££”9tﬂsaﬂe Bedebsﬁﬁbegbéng §&9@he£é £r8¢aReiNgmage

use recordi ng I'n the inkjet

recordlng ar a I iqui e d Vi
SHCBr@§sargoggﬂgP tFﬂﬁgﬁnF?rmgorhlgépggggfgrEgé%rég%gg' n
ink in an ink chanmber to_which a nozzle

orARTdEBPFELY S §h@éﬁnE€P€ée¥n§ruééddS§C£lP8§oﬁai %{j‘ ﬁ@gd,

a force is given to ink in the |iquid chanber by

Ddcimeny Chetpeessage geher arenguiit by £REPiPgdigdan image
ej ecting head corresponding to i mage i nformati on, and
oftheni Blsjdeepletsane enegeepatitemnt hedhozzieg Wttt it is
this, an image is forned on a recordi ng nmedi um such as
Qoﬂ%ﬁ?%e@n@oadﬁﬂlﬁb@ieakhécﬁm%@etB@ itk dbgplet.s ot as

e recordi ng nedi um
described in Patent Document 2, a special pattern showing
identification information of the apparatus is added.
However, as an image forming apparatus, recently,
in addition to an apparatus using the electro-photographic
system, an image forming apparatus of an inkjet recording
system haslbeen widely used in which inkjet recording
system a liquid ejecting head for ejecting ink droplets
(recording liquid) is used as a recording head. In the

inkjet recording apparatus, a liquid ejecting head

providing a pressure generating unit which applies pressure

to ink in an ink chamber to which a nozzle for ejecting ink

droplets is connected is used as a recording head, a force
is given to ink in the liquid chamber by driving the
pressure generating unit of the liquid ejecting head

corresponding to image information, and the ink droplets



There are differences in a dot position and a dot size
whi ch can be fornmed and an expansion of the dot on the
WO e@oe0ei4sy nmedi um bet ween printing in the inkjBCT/JP2006/305469

recording systemand printing in the

el ectro- phot ographic system That is, in the

el ectro- photographlc systent a dot can be forned on an
apprQX|nateI trary 05|t|on wever,

R aE T acb ity Wt 1aot  Haeh FONS it egh g formed
forned are restricted by the nozzle pitch of the

Ofle GoFGIORT HEWH MEsH U Giohi 3§ Br eqeescpRd @ dddim bon,

in the electro photographic system the dot does not
agxpahd nignttdret Nk ecordietg wedicurnhiee carse dilmgr engds ume
penetrating toner transferred to the recordi ng nedi um

However, iThdhe 41KjElif feicbNgsystidil ddeitenoraidia dot
liquid penetrates into the recordi ng nedium after

5 skelNgrsiectedh RonRsmentnyy dhexdehdisexranded gk & the
case where printing Is perfornmed by using an |nkJet

recor i_ng _apparat iC I a e e
e SR TR

to output a attern |nd|cat|ng t hat t he doc nen

SHRSRTbIASY B FR (RO GRS PR B Sys%em

Docunment 2, it |s dlfflcult to output a speci al

Thattt drsn siioviihfy & lderrronbetasrr aohfier watsitem ofa ek can be
appar at us. DI SCLOSURE OF THE | NVENTI ON The present
fionwerat icon amayamotosd martes Igr  avdrie refr vt Ipe sprdlirenthdwevtelrg in
conventi onal technol ogi es. According

10 the inkjet recording system, dot positions which can be
formed are restricted by the nozzle pitch of the recording
head and a driving frequency. In addition, in the electro-
photographic system, the dot does not expand into the
recording medium because there is no penetrating toner

15 transferred to the recording medium. However, in the
inkjet recording system, the recording liguid penetrates
into the recording medium after being ejected; consequently,
the dot is expanded.

In a case where printing is performed by using an

20 inkjet recording aﬁparatus which forms an image by ejecting
ink droplets, in Patent Document 1, it is difficult to
output a pattern indicating that the document is prohibited
from being duplicated, and in Patent Document 2, it is

difficult to output a special pattern showing

25 identification information of the apparatus.
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to enbodi nents of the present invention, there is
provi ded an i mage processi ng nethod, a program

W0 b@seess57 an | mage processi ng apparatus, and aPCT/Hk0er305469

recordi ng apparatus, which outputs a printed docunent
that can be determined to be a duplicated docunent

when t he docunment is duplicated: In order to achieve

t he above object, according one aspect of the present

i nvention, there is provided an i nage processing

nmet hod which forns print inmage data that are printed

, 1 & &tF (TEo (IVENTHSHAr at us capabl e of form ng
multi-level dots by ejecting droplets of recording
l'iquid TheEhe nagesitocassemgiaretnrnd satvaidese tde msiepsof
of transform ng i mage data of a manuscript into
HRN Y IRind NBYe Al R EReNd itRG i Tde 8l t ind @M@ling
dots capabl e of being output fromthe inkjet recording

| t%g%&%ﬁé}%saw ww@aéhégpﬁgﬁﬂe%%%ﬁl t Oc}{é]:ee !irrr?;g%ovided

e manuscrip formng the print i
dat.a correspondi,ng to .the multi-level .dots capabl e of
B T TP FE TG e PERhG TR 2 Dyias
conbi ning the manuscript_ inmage data with data
PESRGESoHHiaRPae tife mid ian évdl efotie r Hng rmparatus,
pattern indicating that the manuscript is prohibited
wivigh seitmpiduE icdtrstdActorwiond tthadnatarerbeagpestrmgfned to
the present invention, there is provided an inage
Hy GC el ng-ateich atb aMmeett fudiars tird ”Rioduager diad alddldlcated.
are printed by an inkjet recordi ng apparatus capabl e
of form ngrubtdest evel ad9iSvdY¥he above object, according
one aspect of the present invention, there is provided an
image processing method which forms print image data that
are printed by an inkjet recording apparatus capable of
forming multi-level dots by ejecting droplets of recording
liguid. The image processing method includes the steps of
transforming image data of a manuscript into manuscript
image data corresponding to the multi-level dots capable of
being output from the inkjet recording apparatus by
applying an image process to the image data of the
manuscript, and forming the print image data corresponding
to the multi-level dots capable of being output from the
inkjet recording apparatus by combining the manuscript
image data with data corresponding to the multi-level dots

of an image pattern indicating that the manuscript is

prohibited from being duplicated.
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ej ecting droplets of recording Iiquid. The inmage
processi ng nmet hod i ncludes the steps of conbining

w0 pmgeosdat a of a manuscript with an i nage pattBCTIIP2006/305469
i ndicating that the manuscript is prohibited from
bei ng duplicated, and form ng the print image data
corresponding to the nultilevél-dots capabl e of being
output froamthe inkjet recordi ng apparatus by applying
an i mge procsiing LmIHEET mRpEdated 1he tiesHse,
it is preferable that the imge pattern be forned on
igyviep ta dyac kipeaend sparovétedhen rageed inp asfsstitng method
manuscript. In the inage processing nethod, it is
whrieterfaliing thdhtt Hendgmga tpatthertn dre paiteer dyl mn inkjet
which a dot used in a print out has an image

r‘é@&@ﬂtnrgata'pgﬁr%pcu% QpaP12e oA f rPeitNY 1evel dots by
reproduced by a duplicating apparatus that duplicates

eg taét%tt[el?{yhj Eﬂ%ro.?ﬁte't sOo f_' tr V%c% r@irl?%e ;lg%%g éit h atI‘ teh %n{a e

pattern which by "at” I'east two

dots whose sizes, are different at the tine._aqf .the,
SRARSOE BETH00 S HAEeatrE SREPT R (JRGE T drree

be a pattern which is forned by at |east two dots

daftes @ fs iz B rasE T evidit and MAess @ adieap devsiaafkiing that
different at the tineof the print out. O it is

bree frermadsloe ifphati st hper ahidg e eglatfiveym Hesirey phictleras beld,cland
is formed by at |east two dots whose sizes are
fHdnfierentheofordng colaye alattEhedrirespindiiey po RtheoWulti-
level dots capable of being output from the inkjet
recording apparatus by applying an image process to
combined image data.

In this case, it is preferable that the image
pattern be formed on only a background part of the image
data of the manuscript.

in the image processing method, it is preferable
that the image pattern be a pattern in which a dot used in
a print out has an image concentration or a dot size
capable of being reproduced by a duplicating apparatus that

duplicates the manuscript. Or it is preferable that the

image pattern be a pattern which is formed by at least two

dots whose sizes are different at the time of the print out.

Or it is preferable that the image pattern be a pattern
which is formed by at least two dots whose sizes are

different and whose array density is different at the time
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Accordi ng to another aspect of the present invention,
there is provided a program whi ch causes a conputer to

wW@eebo9s¥sa form ng process of print inage dat ap@Tiar20eqw3®5469

printed by an inkjet recording apparatus capabl e of
formng nulti-level dots by ejecting droplets of
recording liguid. The progréhﬁ%éhses the conputer to

r S s of_the innge processi t hod,
e corame s a%Bt her® abhett BrePRESproseneti roentane
there is _provided an inpge processing apparatus which
%?‘%é%%%eggt D PP ‘ﬁ}ﬂlglf‘rabé fafacdnay aFelprfhtiedo byots
an inkjet recordi ng apparatus capable of form ng nulti
YRS HHTESS bYLR] %bgf%@e@t opf epre ofoterorti hgel tud dof the
The i mage processing apparatus includes a unit that
pekforestt he i mage processing nmethod or a program for
perform ng the i mage processing nmethod. According to

~another aspeebrefngheopagsentri B¥8ALLORs LhEr gréé nt
a

provi ded an inkjet recording apparatus which n form
Rivektiomge ata by siecting dr - O Lecordin
L i O her ThIS ot r%%&;‘?%‘?%% %p%%%%tt%g PRAFEIRELY

Wl ' hat copbi nes i mage data_of a i
rraﬁus%%lg%g\%%#oa%m i TregetPat? T IRT cat i Pt R hatmagr data
rghuscript jﬁ&&gﬁibited,frpn1being duplicated, and a
T HE U EFROF el HE TR AR Fais o igap e
to the nulti-level dots by applying an i mage process
Gfo T e dni Helgel et la. datrs thy s esteing tdisp petef ermbl e

that the imge
recording liquid. The program causes the computer to

perform the steps of the image processing method.

According to another aspect of the present
invention, there is provided an image processing apparatus
which processes to form print image data that are printed
by an inkjet recording apparatus capable of forming multi-
level dots by ejecting droplets of recording liquid. The
image processing apparatus includes a unit that performs
the image processing method or a program for performing the
image processing method.

According to another aspect of the present
invention, there is provided an inkjet recording apparatus
which can form print image data by ejecting droplets.of
recording liquid. The inkjet recording apparatus inclﬁdes
a combining unit that combines image data of a manuscript

with an image pattern indicating that the manuscript is
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pattern be forned on only a background part of the

i mge data of the manuscript. In the inkjet recording
wappang4es, it is preferable that the i mage paPCEBIRROGE305469

a pattern in which a dot used in a print out has an

I mage concentration or a dot size capable of being

reproduced by a duplicating apparatus that duplicates

r n a_p
e R T

ifferent at.the ti of the print ou e i e

SitE I Lbaee PAT ARk TR TeRRe by hAci BALESrhpvel
dots whose sizes are different and whose array density
QLR PY PRI Y RO t B 1PABC PTOFRSPriqt Cobingd image data.
I mage pattern is a pattern which is forned by at | east
two dots whosethiszessareidi itepeafevhbdretbetokhat itmhge
time of the print out. According to the enbodi nents of
pdiet present £ oredt boNonaN & NBHEkPf OGS SpagE N8t hoHe image
fornms print image data that are printed by an inkjet

ALEHT GF NnehARRAR@tusigapabl e of formng multi-level
dots by ejecting droplets of recording liquid. The

Tader b cEASLRd TRLDAT LOELHAERS DBpRLERRLD it is

transform ng I'mage data O nandsc Manuscri pt

i mage a corresponding to the Iti-level dots )
HEREEFEOHT Dot hot St PORSE (AT vHER R, Bt S EETal b which a
appar at us, by applying an i mage process to the image

Gt 192t He FreinbiseEi put Badl dor HIRee t Genpenkrat hegeor a dot

“data correspondi ng
size capable of being reproduced by a duplicating apparatus

that duplicates the manuscript, the image pattern is a
pattern which is formed by at least two dots whose sizes
are different at the time of the print out, the image
pattern is a pattern which is formed by at least two dots
whose sizes are different and whose array density is
different ét the time of the print out, or the image
pattern is a pattern which is formed by at least two dots
whose sizes are different of one color at the time of the
print out.

Accordiﬁg to the embodiments of the present
invention, an image processing method forms print image
data that are printed by an inkjet recording apparatus
capable of forming multi-level dots by ejecting droplets of
recording liquid. The image processing method includes the

steps of transforming image data of a manuscript into



to the multi-|level dots capable of being output from
the inkjet recordi ng apparatus by conbining the
worewasessspt | mage data with data correspondi ngPCDIR2065/305469
multi-level dots of an inmage pattern indicating that
the manuscript is prohibited frombeing duplicated. O
t he i mage processi ng net hod iLAckudes the steps of
conbinlng i mage data of a manuscript with an_i mage
MBRUISEHPENdMESET AG LPhSOTEREPRBAGEST iUt TP Prdirilpiicagl dots
from being duplicated, and formng the print inmage
capiedleorfebpondi pytratt Keomulthe- Lakaletdsesosgialsl @pppratus
bei ng output fromthe inkjet recordi ng apparatus by
b&P RIpYILRENEN anNEge ger eress sto toothiendthaigenge téatof. the
Therefore, when a fornmed docunent is duplicated by the

sl 1 beCOLANG ARARALNS, PR tdaciRNa¢aN e responding
confirmed to be a docunent Fhat is prohibited from

heing %‘dﬁltiigﬁte%%%o%‘éﬁ r%iagggp% an ibr&sa@n teﬁ;&;;%scsif}%m the

tprogramln t he enbodi ment the pres venti on,

the program causes a conputer to.performthe steps .of

S SRil CE e RN N T S S S
processing apparatus includes a unit that perforns the
imesige daitac @d4ibn glarkst 1F6d reE PORE Bt roarhben 8 Idr FiGvigs dots
the i mage processing nethod. Therefore, when a forned

odo cume i gies pedyilamatiediimating rikjadt thec oediusgript is
apparatus, the docunent can be confirnmed to be a

pleHimfked Faon Hemhidigled afte@m baimg iupisest gtocessing
According to an inkjet recording apparatus in the

10 n%g%g?%ﬁﬁgﬁd@é§I%hé”§%§§§ JEANVRRMH i nd NewdgakiRita of a
manuscript with an image pattern indicating that the
manuscript is prohibited from being duplicated, and forming
the print image data corresponding to the multi-level doté
capable of being output from the inkjet recording apparatus

15 by applying an image process to combined image data.
Therefore,’when a formed document is duplicated by the
inkjet recording apparatus, the document can be confirmed
to be a document that is prohibited from being duplicated.

According to an image processing program in the

20 embodiments of the'present invention, the program causes a
computer to perform the steps of the image processing
method. Further, the image processing apparatus includes a
unit that performs the image processing method or the

program that performs the image processing method.

25 Therefore, when a formed document is duplicated by the
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apparatus includes a conbining unit that conbines
i mge data of a manuscript with an i nage pattern

WO paso245g t hat the manuscript is prohibited PECDM2006/305469

bei ng duplicated, and a form ng unit that fornms print

i mage data corresponding to the nmulti-|level dots by
appl yi ng an i nage process to £bnbi ned i mage dat a.
Therefore, when a formed docunent is duplicated b he
]t TR ar Ry apRa St e SRt coh e contifred
confirmed to be a docupent that is prohibited from
BRilRy AUPPFeBeRE. tikesks antPb vk ed b et soeirgt drekicated.
and advant ages of the present invention will becone

nmor e appar&acofdongt he &ol ioWjey detarfiédgdespricptizenin the
of preferred enbodi nents given with reference to the
atsadipasyt NGr dtlasi pess eBRI HivEESCR PRIKIN Gk Jé&E recording
DRAWNGS Fig. 1 is a schematic diagramof a part of an

- hpkd el d £ CoR di Nde 8PRAE SIS, W Chn £aNHOf e b hakevRhge

ots according to an enbodi nent of the present

GOV O nEhGec i Lo 2 bl A VIEN OB PAK Phat gt ing tnat

recordi ng apparatus S

di agram showi ng di spasjti on_of inkdroplet_ejecting
PR dERATTR P h 7 PrOIbF g FPR B gt at Shokrfg 2nd a
anot her disposition of the ink droplet ejecting heads
SHEWNG U g. that Fpgms sprint Hrags-dadar | eprarespendbng to
the ink droplet ejecting head along the long | ength
the eutitoh-béval dots by applying an image process to
combined image data. Therefore, when a formed document is
duplicated by the inkjet recording apparatus, the document
can be confirmed to be a document that is prohibited from
being duplicated.

These and other objects, features, and advantages

of the present invention will become more apparent from the

following detailed description of preferred embodiments

given with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 ié a schematic diagram of a part of an
inkjet recording apparatus which can form multi-level dots
according to an embodiment of the present invention;

Fig. 2 is a plan view of a part of the inkjet
recording apparatus shown in Fig. 1;

Fig. 3 is a diagram showing disposition of ink



liquid chanber of the ink droplet ejecting head; Fig.
6 is a cross-sectional view of the ink droplet
wep®enysag7 head al ong the short | ength directi oPCDIPAE305469
liquid chanber of the ink droplet ejecting head; Fig.
7 is a block diagram show ng a controlling section of
the inkjet recording apparatu€ according to the

enbqdi ment of, the present invention; Fig. 8 is a block
IFie &%nesjhe&ﬁw gleﬁé%st YL Hdad @i vi‘ng control | er

and a head driver shown in Fig. 7 ; Fig. 9 is a timng

di agr am shi# ng? akf opedtar §orM oF hAvHE e3P e ¢ W ed L St 1on
in Fig. 8 ; Fig. 10 is a bl ock diagram show ng a

o ititd nigh ks ydtogrhedorgesad o reredsmegewr deessiag 2;
apparatus and an inkjet printer according to the

enbodi mentrpg. thei Preserdss-nyemtickl Rrdew 1df i 8h@ ink
bl ock di agram showi ng the i nmage processi ng appar at us

5 (ﬁ%ﬁﬁ%%ﬂ'Efgékiﬁﬁxhégd}afg%dfiﬁ% QE%§¥ﬁ%%ﬁ%%?g%f%%?¥ﬂgh of a

ons of anm i mage processing
perf.o d an 'qﬁge.proc ssi.-ng pr.ogr.am in the imge
lﬁrt@éggﬁﬁﬁﬁ%%béygtusaé%g? |§ﬂf%%% Fﬁéggﬁﬁgﬁ?ﬁgﬁﬁ'of t he
present invention; Fig. 13 is a bl ock djagram show ng
functions 519t he 15eReC TR DEeIF P et HBEEWR Ehthe 1nk
performed by another inmage processing programin the
dnesgles traisssising hggshredtang ddvorsdiony tlendid: elgmdithemn of
of the present invention;
the liquid chamber of the ink droplet ejecting head;

10 Fig. 7 is a block diagram showing a controlling
section of the inkjet recording apparatus according to the
embodiment of the present invention;

Fig. 8 is a block diagram showing a part of a
head driving controller and a head driver shown in Fig. 7;

15 Fig. 9 is a timing diagram showing an operation
of the head driver shown in Fig. 8;

Fig. 10 is a block diagram showing a printing
system composed of an image processing apparatus and an
inkjet printer according to the embodiment of the present

20 invention;

Fig. 11 is a block diagram showing the image
processing apparatus shown in Fig. 10;

Fig. 12 is a block diagram showing functions of

an image processing method which is performed by an image

25 processing program in the image processing apparatus
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Fig. 14 is a diagram show ng an exanple of a tint
bl ock pattern; Fig. 15 is a diagram show ng a docunent

WO poosddsab7 t he tint block pattern is forned; aneCTFIRRO0GLIHS469
is a block diagram show ng functions of the image
processi ng nethod which is perforned by the image
processing programin the itrdge processi ng appar at us
accordi ng to anot her enbodi nent of the present )
FGRAAMHIh. E BEST M FARETEARRYITNS OFESHIE | NVENTT O/
Next, referring to the draw ngs, enbodi nents of the
present inkentibh bf e2 expbak nekthyramesapving funatieng of
schemati c diagram of a part of an inkjet recording
Appamnatgs oo ads clary fisrrthodllvhi-drevied kot Soacsdrigt rghdither
an enbodi nent of the present invention. Fig. 2 is a
iaafe e s ihPatoPiam Nen ivHd eﬂm&@%’fﬂié&@ﬁnﬁf@p&atus
shown in Fig. 1, Referring to Figs. and 2 ,

ural,. el : i K] r]ggpé)sr' | APRAradUs

i%cf:‘%ﬂfrad%% Jricg ?ﬁ%e%oég{dllﬁrf%ﬁ% (%!f( f he pr es%h{ifngll nventlla(%yn’
are expl ai hed. the_ inkjet recording apparatu a .
carri age 41? gsljrgajb?yah%f‘li’igﬁfnt O‘Hﬂ% %‘gaﬁﬁ?%fé of a tint
direction by a guide rod 2 which is hung between a
Rk fafEPiHte 1A and a right side plate 1B of a
franme 1 and a stay 3, and the carriage 4 is noved in
the mai n sEadni by o$racdiegrdn hehewioy @i decuhens im which
Fig. 2 ) by a main scanning direction notor 5 via a
tHam tich thed o ahipeht 1 esr vl df @naadyd aendlr i vi ng

Fig. 16 is a block diagram showing functions of
the image processing method which is performed by the image
processing program in the image processing apparatus

according to another embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

ﬁext, referring to the drawings, embodiments of
the present invention are explained in detail. Fig. 1 is a
schematic diagram of a part of an inkjet recording
apparatus which can form multi-level dots according to an
embodiment of the bresent invention. Fig. 2 is a plan view
of a part of the inkjet recording apparatus shown in Fig. 1.
Referring to Figs. 1 and 2, séructural elements of the
inkjet recording apparatus according to the embodiment of
the present invention are explained.

In the inkjet recording apparatus, a carriage 4
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pul l ey 6A and a driven pulley 6B. In the carriage 4 ,
a recording head 11 conposed of, for exanple, four ink

wale@phet4sej ecting heads 11k, lie, 11m and H yPCTIaR2006/305469

ej ect ink droplets of black (Bk), cyan (C) , magenta

(M , and yellow (Y) , respectively, is disposed in a
manner so that the ink ejectildg—direction is downward.

In this, a nozzle array of nozzle faces H a in which

i wrlaidaiody Siedét ity oz MEE FCAWE Ve HridiTig Hedy F1 guide
are forned is disposed in the perpendicular direction
roche siid cdc dsningadibedotdeon ) dfefithes i P lsdandimgnd a
direction. In the above, four independent recording

Mepds diote gjletid N@ fofira coramespordichg: clagr 3, araendu e
however, one recordi ng head which can eject four-color

déy% eh@yhﬁgnﬁﬁﬂkﬁhJUQ%@ @irPls Ry heads1Gah behe
used n addition, the number of colors and the order

I‘OQA; CB.I Cttilgll.gDQIeSnbléldl o t%gf bs)l:l% rllﬁlrl Ié‘egrﬁ{jl Iﬁ &lll%ctlon

ove. e present I nvernti on,

the r%¥Frd|ng hea éj the f.0 ré;ggfq%ﬁ letL%kgC“4%£Ving

bIack(Bk , cyan (O , enta (M , and yellow (Y) ,
rulsiset tGAy eind e rd ey, Pqﬂi Y $H-s a di agr am show ng
di sposition of the ink droplet ejecting heads shown in
Fig. 2. A Showeaini&gy.43 3 eachroingheeddutli apkmposed
droplet ejecting heads Ilk, lie, 11m and Hy has two
dBJ,ZZﬁcf-r ré}m;{ll% afsl NB)n it indplodt pis@ting hewrel sk, 1lc,
for ejecting ink droplets are arrayed in
11lm, and 1lly that eject ink droplets of black (Bk), cyan
(C), magenta (M), and yellow (Y), respectively, is disposed
in a manner so that the ink ejecting direction is downward.
In this, a nozzle array of nozzle faces 1lla in which plural
ink ejecting nozzles of the recording head 11 are formed is
disposed in the perpendicular direction (the sub scanning
direction) of the main scanning direction. In the above,
four independent recording heads for ejecting four
corresponding colors are used; however, one recording head |
which can eject four-color ink by having plural nozzles, or
plural heads can be used. 1In addition, the number of
colors and the order of disposition of the heads are not
limited to the above.

In the embodiment of the present invention, as

the recording head 11, the four ink droplet ejecting heads

11k, 1llc, 1lm, and 11y that eject ink droplets of black
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one row. Fig. 4 is a diagram show ng anot her
di sposition of the ink droplet ejecting heads shown in
WO2@6/08457 A s shown in Fig. 4 , two nozzl e r owBCHIKRROGIIS469
HkB, two nozzle rows HcA and HcB, two nozzle rows HM
and HnB, and two nozzle rows HyA and HyB can be
di sposed in one recording head 1. O, the recording
head 11 can _be conposed of a bl ack i nk drop
gﬁéctFM@nhégé hQ@Qﬁ@ténéMhozﬁpé YEWLGH ﬁﬁuraFeﬁ@fﬂﬁévelY'
rows and color ink droplet ejecting heads having one -
affez zisedr owf'de - pBuri@l andiz2p&apows ofianJde 8B POSHEE.ONEsRdh the
of the ink droplet ejecting heads (inkjet heads) of
ind cdirophetr eg¢ecding headslihiogncamp@sed pr.oviAdeshown in
pi ezoel ectric actuator formed by a piezoelectric

relbement casnackr essUreugenakat@bplikat cgererialeheads 11k,
pressure for ejecting ink droplets. That is, as the

1ReSyyYLe gERergq %aéw@%g ﬁo&gg ”@bw%yRﬁApr%%S%@S in which

geherat or, whic uses heating resistor for

ing_bub di f f
3?%? N ko e@&r:?r&&gofﬂﬁméﬂreﬁ%%%s a%iq dFgved in

size of a_dot which can be forned cannot be | argely
CEffakGéd. @éﬁse&uéﬁt@ydlB§§P@aPW?WlPﬁéa§Pf@eFSq&%ﬁ%§¢tlon
andgenerally, the gradation is obliged to be expressed
oy thise inknberprdetf ermed idgt Heals tshewst Her Fhignd,2 whéys

t he pi ezoelectric actuator is used, the anmount of

sticspl aeement. d@f, tthe pioeziel ecws A lérenmit 10&B,b&wo nozzle
accurately controlled, and the size of a dot which is

rfo%rrqqc@aan@e thagelychanged /CRRSaAUENthY 11mB, and two
mul ti pl e-gradati on can be expressed.
nozzle rows 11lyA and 11yB can be disposed in one recording
head 11. Or, the recording head 11 can be composed of a
black ink droplet ejecting head having one nozzle row or
plural nozzle rows and color ink droplet ejecting heads
having one nozzle row or plural nozzle rows for each color.
ﬁach of the ink droplet ejecting heads (inkjet
heads) of which the recording -head 11 is composed provides
a piezoelectric actuator formed by a piezoelectric element
as a pressure generator that generates pressure for
ejecting ink droplets. That is, as the pressure generator,
when a thermal type pressure generator, which uses a
heating resistor for generating bubbles, is used, it is
difficult to accurately control the volume of the bubble,

and the size of a dot which can be formed cannot be largely

changed. Consequently, basically, the size is binary, and
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In this case, in order to change the dianeter of the

dot, that is, in order to formmulti-level dots, for
wex@apdsas7 t he vol tage, the pul se width, and theCTIRHET305469

of pul ses of the driving pulse are changed. A driver

ICis installed in the recording head 11 and is

connected to a controller (mot®shown) via a harness

FPC (flexihle print cable)}. Sub tanks 15 for four
i%rv%rrasﬂfym t?tfpp lgacp?gt%% 1o el IReordity HeREISGry the
installed in the carriage 4 . Ink of each color is .

HUPR Y f fromehaddd r esSPoridine ke daandi dgesn 1ohe
installed in a cartridge storing section 9 to the

e reEshond iy schudtanksi d5used, cone espondi Nt | dksplacement
supplying tubes 16. An ink supplying punp 17 for

SEP Y i pige APEe d ki d @ lidrSerh ke SuIppd YA dtl el $6cbdsStrolled,
installed in the cartridge storing section 9 . The ink

SHPRd ng; fuhes algjéfee gl by foback PlAtge 150 ei%e

franme 1 on the m of the connection. In order t

f.eed a,paper._22 stored on paper staqring _sectiqgn 21

G0 Phper TBEGRRY Trhy 96 CACRAT P RUBNSHApEG T ] arpressed.

§$aﬁ$r feeding, roller) 23 which supplies each paper 22
TheEPHperiBtUidSy SRcthdrgeithafitangperot the dot,

separation pad 24, nade of a material having a | arge

thaktion Facoier disposgn Makthgleel pipes, feedi expmple,
roller 23 are installed. The paper separation pad 24

tise pusheh ¢ ovelnel gulespapedti ceahdigtiold@b2d.of pulses of
the driving pulse are changed.

A driver IC is installed in the recording head 11
and 1s connected to a controller (not shown) via a harness
{FPC (flexible print cable)}.

Sub tanks 15 for four colors for supplying ink to
the recording head 11 are installed in the carriage 4. Ink
of each coior is supplied from the corresponding ink
cartridges 10 installed in a cartridge storing section 9 to
the corresponding sub tanks 15 via corresponding ink
supplying tubes 16. An ink supplying pump 17 for supplying
each ink to its ink supplying tube 16 is installed in the
cartridge storing section 9. The ink supplying tubes 16
are held by a back plate 1C of the frame 1 on the middle of
the connection.

In order to feed a paper 22 stored on a paper

storing section 21 of a paper feeding tray 20, a half-moon-
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In order to supply the paper 22 to a position under
the recordi ng head 11, a guide nenber 25 for guiding
W0 bwopggasT 22, a counter roller 26, a paper caPCliIreg06/305469
gui de nenber 27, a pushing nenber 28 including a
pressure applying roller 29 are installed. Further, a
carrying belt 31 which carriéd the paper 22 at a
Eositi on _facing the recording head 11 by adhering with
SRRPECe O dSTat PePeer f&PdTighdedilicdd. “Phe P&t ivRE 1B&St each
31 is an endless belt that is wound around a carrying
pepkire 2 23 rond thet pAPEdn sitelniag 3Fctdmd 29 r Gingt @d Pieper
the belt carrying direction (sub scanning direction)
sapd rias icharcged 2By aadearcdi rg madldrén 13Ahawtinee ebdiange
rotated. The carrying belt 31 can be a single-Ilayered
et ion FaRltwral diayesed Feldingdaeunkl ealaye rf%%darngn&roa)ler
. When the carrying belt 31 is the single-Ilayere
el i t ca i t C p
B Tha ey Tarrer ET eEraRtTr e Bk B et
by _an, insul ati on_nmateri al_. en the carrying belt 31
ti%atrl‘fle S PAPS T ay §F A9 tr,OJ1\i\the]ﬁ &3referable that a
| ayer contacting the paper. 22 and the charging rol]er
34 be forned ‘b‘)ﬂg% GhsTHRR PO MRtRARST Zhd @ §F BRS thigtn
contacting the paper 22 and the charging roller 34 be
uhdlerred Hey e asoddagt iheadndtler icalguide megmbeysylatiicgn guiding
material for the single-layered carrying belt 31 and
ther gaed 3yl af iconntayerrAdflde6, a paper carrying guide

member 27, a pushing member 28 including a pressure
applying roller 29 are installed. Further, a carrying belt
31 which carries the paper 22 at a position facing the
recording head 11 by adhering with an electrostatic force
is installed.

The carrying belt 31 is an endless belt that is
wound arouﬁd a carrying roller 32 and a tension roller 33,
and is rotated in the belt carrying direction (sub scanning
direction), and is charged by a charging roller 34 while
being rotatea.

The carfying belt 31 can be a single-layered belt
or a plural-layered belt (double-layered or more). When
the carrying belt 31 is the single-layered belt, since the
carrying belt 31 contacts the paper 22 and the charging
roller 34, the entire layer is formed by an insulation

material. When the carrying belt 31 is the plural-layered
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plural -1 ayered carrying belt 31, one of the follow ng
materials can be used. That is, resin such as PET
w@Hlos/09BF, PC, ETFE, and PTEF, or el astonmer waTioR®06/305469
contai ning a conductive material can be used, and the
vol une resistivity of the material is 1012 Wcm or
more; preferably, 1015 VVcn1lﬂ s the conductive
mat eri,al for the conduc er of th
DFratH dyePef tEaRPYE n&i’ﬁél g 3EVex FRPGRCHINEn thei BRPeT 22
carbon is contained in the above resin or el astomner
aafd thise afgirgiaar esildeiry Sy bies foggecs b0 prWigglgtion
preferable. The charging roller 34 contacts the
mateuliatl egnd ayédayshi coti socathcaine abe glagdre 2Camny fifpe
belt 31 (in the case of the plural-layered belt) , is
chalrati e % 6 1heirng ampeed diyneldh @ yr et aloneim cafi ideataih \ing
belt 3 and pressure is applied to both ends of the

axl e. The i e t
mat eri al ose vonjl ugnlgl%%s?rgﬁdv%ﬂ)?%ls fl(g% 1%rj}eé:locg%{:/l\lé vered

An _AC bi as or. exanple,

76t ty&élg) a}%e 5’ I i élotfé) TR ecﬁélrsélllr?é:lro YL offr E)Crlﬁean
AC bi_as vol t age suppl yi ng sectlon (hi h volta e pawer
Pddede)L AUFESCT i5ed YBEIDRF LT Trie AC%bi%Hs W&l tf&ge C¥afithe

asi ne wave or a choppi ng wave; however, a square wave

miad epiefler alsine beA ug@icde (Ebatbe ri S35 ries id Me@soﬁ’EtThe PEI,
back face of the carrying belt 31 corresponding to an
PvimaEge Har AT, I egicdoPTafF,t he redeertdiney hdacthdit. cbataining a
upper face of the guide nmenmber 35 protrudes beyond a
ddmdrange Matled itde can be used, and the volume resistivity
of the material is 1012 Q cm or more; preferably, 1015 Q cm.
As the conductive material for the conductive layer of the
plural-layered carrying belt 31, a material in which carbon
is contained in the above resin or elastomer and the volume
resistivity is 105 to 107 Q cm is preferable.

The charging roller 34 contacts the insulation
layer which is a front face of the carrying belt 31 (in the
case of the plural-layered belt), is rotated by being moved
by the rotation of the carrying belt 31, and pressure is
applied to both ends of the axle. The charging roller 34
is made of a conductive material whose volume resistivity
is 106 to 109 Q/cm. An AC bias voltage of, for example, 2
kV (high voltage) is applied to the charging roller 34 from

an AC bias voltage supplying section (high voltage power

source) (described below). The AC bias voltage can be a



carrying roller 32 and the tension roller 33
supporting the carrying belt 31 to the side of the

WO ewonei4sy head 11. Wth this, the flatness of P€T@P2006/305469
carrying belt 31 in the inmage form ng region can be
accurately maintained. The carrying roller 32 is
rotated by a sub scanning di A8cti on notor 36 via a
driving belt 37 and a timng roller 38, and the ,
A& ViaT§ Bél @ FHhARPITGt J1BE i RMIRY el t2 SRR gave 1s
direction (see Fig. 2 ) by the rotation of the
reafeyiapger.ol | er 32. An encoder wheel in which a slit
is formed is attached to the axle of the carrying

roll er 32,A andi&e tmamisar S35 ais tdpeppded coserisorbdok face of
detecting the slit is disposed. Wth this, a whee

BReedsirjisicymesert Afodhasrieadry thesl aRdd Mrming

phot o- sénsor. These are not shown in Fig. 2 . In order
‘ .Ut e ; i4Gh amy ' reed
5 il R N ARl ﬁ?gl WhiGh any] diS AReoTded ne
%@#%e recording A %ﬂ¥% a paper outputting tray
40, ., a paper aration, claw 41 for .separatin tﬁf
B BIRromd e AT BANe 21, RSP rige
rollers 42 and 43 are_di sposed. A both sides printing
ity 51 im0 &t \vib| 30 tEthe®S AThe Dakdd 1S BIPRFelng the
i nkj et recording apparatus. The both sides printing
agity 5y thekes Ihet paper 2 etfurtied tgcotibinonvegacked 1.
rotation of the carrying belt 31 and inverts the paper
wixranthfsedsd heldinvesd esk papercad2-hieigveesl i I8 counttex
roller 26 and the carrying belt 31. A
10 image forming region can be accurately maintained.
The carrying roller 32 is rotated by a sub
scanning direction motor 36 via a driving belt 37 and a
timing roller 38, and the carrying belt 31 is rotated in
the belt carrying direction (see Fig. 2) by the rotation of
15 the carrying roller 32. An encoder wheel in which a slit
is formed is attached to the axle of the carrying roller 32,
and a transmission type photo-sensor for detecting the slit
is disposed. With this, a wheel encoder is composed of the
encoder wheel and the photo-sensor. These are not shown in
20 Fig. 2.
In order to output the paper 22 on which an image
is recorded by the recording head 11 to a paper outputting
tray 40, a paper separation claw 41 for separating the

paper 22 from the carrying belt 31, paper outputting

25 rollers 42 and 43 are disposed.
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paper manually inserting tray (not shown) is disposed
on the both sides printing unit 51. A nozzle

woreiong8467 ng and recovering mechani sm 61 that PEBEIRDEE305469

to maintain a normal state of the nozzles of the
recordi ng head 11 and to causes the nozzles to recover
froman abnormal state is d1é$bsed in a non-printing
region |located at one side n the main_scanning

di rection %fb?ﬁ Y ??a@élﬁkln?thﬁBZ?FelﬁaFﬁFSWﬁPﬁg
and recovering nechani sm 61 provides caps 62a, 62b,

agachasd e d tanerCk hokee apé hbE ipdieEdusciopding apparatus.
described, they are referred to as a cap 62) for

Thep iatdp tsrieienaozgzﬂimtfia@sm]i:lta Sf tdiee s edwr giapgehedtd A urned
a W per blade 63 for wi ping the nozzle faces 11la, and

y rereiiniveg tetk e iedn Icaing ngh ey A d 91 and
receiving ink droplets which do not contribute to

fRFdAN0 13 IJRes- due 4y %éorgcrt%?es%h er\é;e%%%geyr dn

this, the cap'62a is a suction and

%t%'h%g SRRANd the ot é:f’sct 62b tl"ﬁzﬁutzxfgea}{ St 31. a

y nalntalnlng caps.

non rintin ion | ocated at t he other side in the
enrp SERRI GGG G oh el IS 5 e AP

i nk droplet receiving menber 68 for receiving ink

Adhs syifiesh rdo- o omtdrti Bdt-e to formi ng an i nage
due to the increase of viscosity is disposed, and
openi ngs 68 avezpeowadedadlndng tdred nozzdbeer g akbchbBaism 61
recordi ng head 11. A concentration sensor 71 forned by
tafad fged8ks to maintain a normal state of the nozzles of
the recording head 11 and to causes the nozzles to recover
from an abnormal state is disposed in a non-printing region
located at one side in the main scanning direction of the
carriage 4. The nozzle maintaining and recovering
mechanism 61 provides caps 62a, 62b, 62c, and 62d (when
those are not individually described, they are referred to
as a cap 62) for capping the nozzle faces 1la of the.
recording head 11, a wiper blade 63 for wiping the nozzlé
faces 1la, and a remaining ink droplet receiving member 64
for receiving ink droplets which do not contribute to
forming an image due to an increase of viscosity. In this,
the cap 62a is a suction and humidity maintaining cap and
the other caps 62b to 62d are humidity maintaining caps.

In addition, in the non-printing region located

at the other side in the main scanning direction of the



ray sensor for detecting the presence of the paper 22
is disposed in the carriage 4 . The sensor is not
wo povbesdst o the infrared ray sensor. Wien t he PEF/IR2¢#305469
4 is at the honme position, the concentration sensor 71
Is disposed at a position of the side of the carrying
belt 31 and at a position upsdireamin the paper
carrying direction. A s described above, at the front
Firgd agie téhe carafiaigelny | irdh ErfoobRl ATV IZD iteipfeho8 for
aslit is forned is disposed along the main scanning
1l aediotiingn, 1 ren di rarp Jenico déri dengormdt3 dagrtreidune aco forming
transm ssion type photo sensor for detecting the slit
drf 1da3ROSRE aib the: foedac o BSives@fsitthe icardiagesdd, and
Wth this, a |linear encoder for detecting the position
- [ : r [
Brhags o1 The Bnhdsr whatl® 73 ant The enchuer: the
© sensor, 73.. Next,.in the inkjet recordi ng appar at us,

> ?%Ceoﬁ*@%%epa}%tlle] ecting heads of which the recording
head 11 is conposed is, explained. _Fig. 5 is a ,
cross-sect$oﬁ%ﬁc%?EﬁﬁB%O?h%e?ﬁﬁrd?6pg%ﬁm%?e%¥iﬁﬁ pefgared
along the long lengthdirection of a liquid chanber of
tde daficar o etdefecting Heradresencs a4 the paper 22 is
cross-sectional view of the ink droplet ejecting head
&l spupddieirshdidé dengtdgali 4 ectTlon odndde 13 quvd Tthaitbed to
of the ink droplet ejecting head. In the ink dropl et
€&l i1 heddea s dido F | OWiHgEh Ionkd echat £5d 04 foraedehe
by appl yi ng ani sotropic processing

10 home position, the concentration sensor 71 is disposed at a
position of the side of the carrying belt 31 and at a
position upstream in the paper carrying direction.

As described above, at the front side of the
carriage 4, an encoder wheel 72 in which a slit is formed

15 1is disposed along the main scanning direction, and an
encoder seﬁsor 73 formed by a transmission type photo-
sensor for detecting the slit is disposed on the front face
side of the carriage 4. With this, a linear encoder for
detecting the position of the carriage 4 in the main

20 scanning direction is composed of the encoder wheel 72 and
the encoder sensor 73. |

Next, in the inkjet recording apparatus, the ink
droplet ejecting heads of which the recording head 11 is
composed is explained. Fig. 5 is a cross-sectional view of

25 the ink droplet ejecting head along the long length
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and so on to, for exanple, a single crystal silicon
substrate; a vibration plate 102 fornmed by, for
wex@apdsas7 ni ckel el ect rof orm ng, which pl ate RORIR2006/305469
bonded to the lower face of the ink flowi ng route
pl ate 101; and a nozzle plate 103 bonded to the upper
face of the ink flow ng route@2Zplate 101 are stacked.
Wth th a nozzl e connecting route 105 to which a
dh62§[té01?0&’ff 6r LépEdel ramRTdiPdplees ink danmdcitegicegting
l'iquid chanmber 106, a common |iquid chanber 108 for
heappl yiFAiy - |ﬁklﬁoathéOBﬁq@ﬁ@tdh@@ﬂeNlE®6Ofaﬁhaﬂénk droplet
suppl yi ng openi ng 109 connecting to the common |iquid
e¢banbery he8d andngotbe ahe rfrorlradthl kliaddittiioon,ofi nhiche
i nk droplet ejecting head, a stacked type

l@hﬁ&@elc?l%ﬁrﬂde@: Qremrpat ikl deoﬁl\éQ khRes iRnedddqe in
6 ,  Whi h is a pressure genéerator (actuator)

that appl igs : Vﬁ%%fdﬁléﬁ(é gﬁ%§'ﬁ&ﬂ@ chanher 4061 ng

by deformng t ration p
5355 S Lot Cthd 2pTEd S’yi%%%ﬁcyliagi RECLEPH S SUcied ing

are provided. A brace 123 (see Fig. 6 ) is forned
apélt w1t e rpif®roresiceelfe s c1 2L Y stivd riddeom3

is formed at the sane tine as the piezoelectric
sebefertts ;121 iy rsépanapelar o drldd dgrpiesz el ,eciad example,

menbers; however, since a driving voltage is not
napflelle e lte@ trite damdee , 1231 drhhe llitaca 0223 d Sohddmiee the

brace. A flexible print cable on which a driving
l%M%%UE%ce of the ink flowing route plate 101; and a nozzle
plate 103 bonded to the upper face of the ink flowing route
plate 101 are stacked. With this, a nozzle connecting
route 105 to which a nozzle 104 for ejecting ink droplets.
is connected, a liquid chamber 106, a common liguid chamber
108 for supplying ink to the liquid chamber 106, an ink
supplying épening 109 connecting to the common ligquid
chamber 108, and so on are formed.

In addition, in the ink droplet ejecting head, a
stacked type piezoelectric element 121 of two lines (one
line in Fig. 6), which is a pressure generator (actuator)
that applies pressure to ink in the liquid chamber 106 by
deforming the vibration plate 102 as an electro-mechanical
transducer, and a base substrate 122 to which the

piezoelectric element 121 is secured are provided. A brace

123 (see Fig. 6) is formed between the piezoelectric
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(driving IC) is installed is connected to the
pi ezoel ectric elenment 121. The edge parts of the

WO Rraes46nh pl ate 102 are bonded to a frane menPer/JFRBA/305469
In the frame nenber 130, a space 131, to which an
actuator unit conposed of the piezoelectric el enent
121, the base substrate 122, 28nd so on are attached,

i.s forne Furt in t fra menber a concave
SBERST didt- baLGeE e | Comran n TergR harisesoTGs LAl 25
an ink supplying hole 132 for supplying ink fromthe

toet silge oed adie icomismanitquild lc Raniser 2108 e

The frame nenber 130 is formed by injection nolding
pafe,z dedre cexdm memidtelrer; mbeetdvieng  sdsiae suclriasirepoxyitage is
resin or polyphenylene sulfite. The ink flow ng route

nbhat@pliGkd & enee Ry-capmllyi kG camSd T I CCeSHIIE
and so on to, for exanple, a single crystal silicon
psukstrate of a crystal face (110) by using alkaline
[Tquid such as pot assi um hydr oxi de wat ersol ubl e

sol ution ( e nozzle onnegtin

route 105 %%Qﬁ%eﬁ qpurllcf1 cha rler Q_LrbG ar ghforér%ldvgng circuit
However,the material .is not limted to single cryst I ,
(Enivdsr Ktaild d8stetldad o SRENGSERA i e ectric
be used for the ink flow ng route plate 101. The

edigyeatti dridlpl ate 102 is nmade of a nickel plate by, for
exanpl e, electroform ng. However, the vibration plate

102 can bermadeigpd wames abf pllat evidbheetidhaml nteked2 are

bonded to a frame member 130. In the frame member 130, a
space 131, to which an actuator unit composed of the
piezoelectric element 121, the base substrate 122, and so
on are attached, is formed. Further, in the frame member'
130, a concave section that becomes the common liquid
chamber 108 and an ink supplying hole 132 for supplying ink
from the oﬁtside to the common liquid chamber 108 are
formed. The frame member 130 is formed by injection
molding of, for example, thermosetting resin such as epoxy
resin or polyphenylene sulfite.

The ink flowing route plate 101 is formed by
applying anisotropic processing and so on to, for example,
a single crystal silicon substrate of a crystal face (110)
by using alkaline ligquid such as potassium hydroxide water-
soluble solution (KOH). With this, the nozzle connecting

route 105 and the liguid chamber 106 are formed. However,



plate or a material in which a netal and resin are

bonded. The piezoelectric elenent 121 and the brace
wa2®cmesasbonded to the vibration plate 102 by BCNER0ME305469

and further, the frame nenber 130 is bonded. In the

nozzl e plate 103, the nozzle 104 of 10 to 30 mm

dianeter is formed correspondfng to each Iiquid

chanmber 106, .and the nozzle late 103 is % ded.to the
ERRKTPEBRIAYG +BUPBTPlAPETEB1 By SARALE FEY SR hafel+con’

repellent layer is formed on the uppernost face of the
shazpllespl ateciogrnnbetepenshel¥P KeABEr C@fabg used for the
predeterm ned | ayer. The face of the nozzle plate 103
ihk fhewhogzkeutaceplita déscri bed above. The

pi ezoel ectric element 121 is a stacked type

pi ezoel eciphieC vahamRAtor BZEx ei n0shiich ndel @z0el eGldked plate
material 151 and an internal electrode 152 are

5 bggt%BgagggﬁgﬁgacEggcté%fbgﬂhﬁ dualgkeetr 0d8c133pk8tion

nnect e the internal electrode 152 drawn out to
ne side, and.a co n.el ect e 54 Is,connected
P?ﬁg 'ﬁggrﬁﬁp gﬁegﬁgnogg TS@e%rawﬁ 8uf Ot% %%F n&%kel
side. In the enbhodinent of thep resent |nvent|on a%
PLRE SpPEz BeleEEFiE LdiPehi6h 61 "efe. pP8sogredpy pge bonded.
el ement 121 changes, pressure is applied to ink in the
Thieqpii¢ zokarbérit06 lepensi Agldpsgl & rr@maCien 1€ke agg3bonded
direction. However, pressure can be applied to ink in
tbhehlel qubdachamben at@6 10y bgi aghdisipleac amentfuirthelre the
d31 direction. In addition, one line of the
10  fRa8RO0@l@Bkr 430 is bonded.
In the nozzle plate 103, the nozzle 104 of 10 to
30 pm diameter is formed corresponding to each ligquid
chamber 106, and the nozzle plate 103 is bonded to the ink
flowing route plate 101 by adhesive. A water repellent
15 layer is formed on the uppermost face of the nozzle plate
103 made of a metal member via a predetermined layer. The
face of the nozzle plate 103 is the nozzle face lla
described above.
The piezoelectric element 121 is a stacked type
20 piezoelectric element (PZT) in which a piezoelectric
material 151 and an internal electrode 152 are alternately
stacked. An individual electrode 153 is connected to the
internal electrode 152 drawn out to one side, and a common

electrode 154 is connected to the internal electrodes 152

25 drawn out to the other side. In the embodiment of the



el enent 121 can be di sposed on one base substrate 122.
In the ink droplet ejecting head with the above
W@ 609846, when a voltage applied to the pi ezPEl/aR006/395469
el ement 121 is lowered fromthe reference voltage, the
pi ezoel ectric element 121 contracts, and the vibration
plate 102 is noved downward 86 that the volune of the
l'iquid chanber 106 is expanded, and ink flows into the
Piregent éR¥RBELOT06 asALher PLRiZeS LRER 1IChE1prEEdore O (8
el ement 121 is expanded in the stacked direction by
priaizeeigctné cvelleagatapplli eangeshe ppessuvgkedtsr iapplied to
el enent 121, the vibration plate 102 is displaced in
ithike inoz ke 1digect ichRmaded 106 vl urenaf dibe lleicgmietht in the
chanber 106 is reduced. Wth this, pressure is applied
33 'drilig'cbiitolﬂe. | it chapbesL0e ang ek agaRlef $ ARk in
ej ected fromthe nozzle 104. Wen the voltage applied
© ,to the piezoel ectri : .S T, rned.to.the
5t dPGRES COrTEoe Mol Brarron e IRe T ST S
to the initial position, the_volu f the liquid, .
SAEPT106 s 2EHdNR8d 8%t Hdfen& e Pdﬁ??%&ﬁé"%rsw
generated, and ink flows into theliquid chanber 106
fllementthd 2domaon He qliisposiesmedr onEs bage: 1Fubisitsatiend 22
vi bration of the neniscus face of the nozzle 104 is
at t enuat ediranchest sk | dzad. e tThesjg caimpperaat ivoit i orhe above
subsequent ink droplet ejecting is perforned. In the
@iiidigeTetied of Jditagek aiipanleet &) atld pg hirad.edtikic
droplets are ejected by the expansion of the
10 element 121 is lowered from the reference voltage, the

piezoelectric element 121 contracts, and the vibration
plate 102 is moved downward so that the volume of the
liguid chamber 106 is expanded, and ink flows into the
liquid chaﬁber 106. After this, when the piezoelectric

15 element 121 is expanded in the stacked direction by raising
the voltagé applied to the piezoelectric element 121, the
vibration plate 102 is displaced in the nozzle direction
and the volume of the ligquid chamber 106 is reduced. With
this, pressure is applied to ink in the liquid chamber 106

20 and ink droplets afe ejected from the nozzle 104.

When the voltage applied to the piezoelectric
element 121 is returned to the reference voltage, the
vibration plate 102 is returned to the initial position,
the volume of the liquid chamber 106 is expanded so that

25 negative pressure is generated, and ink flows into the



pi ezoel ectric elenment 121. However, dependi ng on the
structure, ink droplets can be ejected by the

w@oovb0g8asT on of the piezoelectric el enent 121.PCTIR2065/305469
i nkj et recordi ng apparatus, each paper 22 is fed from
t he paper storing section 21 in the approxi mate upward
di rection by guided by the-gw@tde menber 25. The paper
22 is carried between the carrying belt 31 _and the
ldswidecheginegy 146, frpa (Ghe SO el D EhadnlRfs ddd -
by the paper carrying guide nmenber 27, and the paper
Wxh $hdisshadhe oritdre téany wﬁwglbfelmerstlsdms theeeprafs siee nozzle
applying roller 29. Wth this, the carrying direction
1af4 tike grapsiuad2d an@h@t@ﬁlaimymi Miteel,y 890 ajegraEisn for
At this tinme, an AC voltage is applied to the charging

JldRfueltt flrrﬁmaﬂb%ﬂé@ fajae?ctsltmfljys e 1SRG QN

(described below in detail) so that the carrying belt

5 31 is char dtﬂl@ %&m&@ ﬁ%ﬂq@%ngfg‘#ﬂéaqﬂ nd:‘_%ﬂ:fe@ ¢jecting

char ge voI age pa us vo tage and

t age are alternat

ot SAHaP T R D WA SRR pero SRS 9 e
the carrying belt 31 on which theplus voltage and the
o gARe Mast iige erenedlt dridat el §OWeER e eRHE Igp D 29 s
adhered to the carrying belt 31 with the electrostatic
ftornge;usnd irte gappdret2? dan dee rébetiat the b serimdaig on
direction by the rotation of the carrying belt 31.
Mhethd hel & aearst g deddenddnt s1 2 j ven corresponding to

an image signal while the carriage 4 is

10 In the inkjet recording apparatus, each paper 22
is fed from the paper storing section 21 in the approximate
upward direction by guided by the guide member 25. The
paper 22 is carried between the carrying belt 31 and the
counter roller 26, the tip of the paper 22 is guided by the

15 paper carrying guide member 27, and the paper 22 is pushed
to the car?ying belt 31 by the pressure applying roller 20.
With this, the carrying direction of the paper 22 is
changed approximately 90 degrees.

At this time, an AC voltage is applied to the

20 charging roller 34 from the AC bias supplying section
(described below in detail) so that the carrying belt 31 is
charged in the sub scanning direction with a charge voltage
pattern in which a plus voltage and a minus voltage are

alternately applied with a predetermined width. When the

25 paper 22 is supplied on the carrying belt 31 on which the
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bei ng noved, the recording head 11 records one |ine of
an i mage on the stopped paper 22 by ejecting ink

walec@plogt4s? After carrying the paper 22 by a  PCT/JP2006/305469

predeterm ned anmount, the next line of the image is
recorded on the paper 22. Wen a recording conpletion
signal or a signal that the &dd-of the paper 22

reaches the end of the recording region_is received
PlHE VedbrgiengnEpERgt MeRUSs VOIESRedr Cafd teREaT&HYr Cogrged,
is output to the paper outputting tray 40. In case of
thkepboel 2i2dés pehetedg towide aarirvage Pelpr i3t adtonthe
one side of the paper 22, the paper 22 is supplied to
ctibethoish asiideSopeent ang uwhic abehy 20nver selryireat dni dpe sub
the carrying belt 31, and the paper 22 is inverted.

stheniinyeied RABAI b2 tine SURRIHiRH agaithebet ngh®elt 31.
counter roller 26 and the carrying belt 31 and an

i mage is %ﬁ{e ec%eorkéébefcgite{ger%eigajﬂzgfig he-paper 22

carried by carrying timng control.

After printing, the .paper 22 on whase th sides :
CrrageeORra T it B 1B IR PG T Spaneng o
tray 40. Next, ink (recording Ilqyld) using in _the
biedriceModesh-dithg AFFRraiany inead gilainfe@rafénisy 1ine of an
docunent for which duplication is prohibited is

ipwiget eth e hedopplejdetpapecorddl iy spgartdings,ink drpplets.
proper that dots applied to a paper expand by

AFeRet ratimg ) ang e dd B wf 4 hegpiperrnithet efmuet, the

when tint block printing is attenpted, it is

:&f arighl & £ A HESq riddfe 11 WH r PRSIt Yfagltt $2and When a
recording completion signal or a signal that the end of the
paper 22 reaches the end of the recording region is
received, the recording operation is finished, and the
paper 22 is output to the paper outputting tray 40.

In case of the both sides printing, when an image
is printed Qn one side of the paper 22, the paper 22 is
supplied to the both sides printing unit 51 by inversely
rotating the carrying belt 31, and the paper 22 is inverted.
The inverted paper 22 is supplied again between the counter
roller 26 and the éarrying belt 31 and an image is printed
on the other side of the paper 22 carried by the carrying
belt 31 with timing control. After printing, the paper 22
on whose both sides images are printed is output to the
paper outputting tray 40.

Next, ink (recording liquid) using in the inkjet
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feathering of the dots are as small as possible.
Therefore, the followng ink is recomendabl e .

wolomewesds7the ink is not limted .to that. | nkPEDIP2W6E305469

i nkj et recordi ng apparatus contains the follow ng

conmponents (1) through (10) : (1) 6 w% or nore of

pi gment (a sel f-di spersing pidfrent) ; (2) Wetting

agent 1 ; (3) Wetting agent 2 ; (4) Water-sol uble

ISR S A a,t‘{%)l%ﬁﬁrbiac“%ﬁdnoﬁ’i”b?ﬁcas FEEHUNtE 0T
6) Polyol or glycol ether that contains 8 or nore
rordinldmat (oD Empmiite i aseivied vy Yy imkjet

adjustor; and (10) Deionized water. In this, pigment

rascar dhiol @ rappta faoru gy i it | 1y mpber sdlaedoforapplied to a

di ssol ving or dispersing the pignent are usedas

RaNtd adard MO R S B ey Welldri - 1egeftbe® of the paper.

surfactant, an emul sion, a preservative, and a pH

st Of e arg SHrdNer Wsed, 35 addidd ves att%reé}%é&,ngit is
agent” 1 and a wetting agent 2 are T xed so as to
S EBECker S O b eps L e
feathering of the dots are as small as possible. Therefore,
the following ink is recommendable. However, the ink is
not limited to that.

Ink for the inkjet recording apparatus contains
the following components (1) through (10):

(1) 6 wt% or more of pigment (a self-dispersing
pigment) ;

(2) Wetting agent 1;

(3) Wetting agent 2;

(4) Water-soluble organic solvent;

(5) Anionic or nonionic surfactant;

(6) Polyol or glycol ether that contains 8 or
more carbon atoms;

(7) Emuision;

(8) Preservative;

(9) PH adjustor; and

(10) Deionized water.

In this, pigment as a colorant for printing and a

solvent for dissolving or dispersing the pigment are used
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The kind of (1) pignent is not particularly limted
and both an inorganic pignent and an organi c pi gnent

w@2amwehoegs4esed. A s an inorgani c pignent, there PERJERE06/305469

used any of carbon bl acks produced by wel | - known

met hods such as a contact nethod, a furnace nethod and
a thernmal nethod as well as &Pt ani um oxide and iron
oxide. In addition, there can be used as an organl

api @eseitiado GERRIMREY | Mol uBi WG TRA8T AT i ndoPHBfactant,
azo pignents, condensed azo pignents, chelate-type azo

api gmeriss oranc spres¢ryaporgcyshilc apinfherd MigFQr are further
exanpl e, pht hal ocyani ne pi gnents, peryl ene pignents,
uBesnyBenadpiigneeiss, antweaguigansept gheatd,a wetting agent 2
qui nacri done pignents, dioxazine pignments, thioindigo

aReIMRDL Sof '§@'nﬂ9|%ﬁpn%xﬁlgﬂﬁntﬁhequiﬁéﬁﬁﬁﬂéﬂiﬁﬁhcs of the
plgnents and so on) , el ate-type dyes (for exanple,

h d | t
ARSI U B8 0 e o

bl ack,  and Among these, a pigment having good
VASCOSHEY Wit %he witker is preferably used. The particle

di ameter of apignment is Preferabl 0.05 mmto, 10_mm

nore prefeTb%I?lni fifn 6F I@%%meﬂ%s%spP@¥eP%BF%CBlEBlHn1

or less. The content of a pigment as a colorant in ink
liisnipreef enabloptidbeant 6%dgamie ghionten talzogt 220%1ganic

wei ght, nore preferably about 8 by weight to about 12%
JIymeBitgltan Aes aReTI T ing exanploasyaofi Qimgrees: t Hatesr ecan be
used any of carbon blacks produced by well-known methods
such as‘a contact method, a furnace method and a thermal
method as well as titanium oxide and iron oxide. In
addition, there can be used as an organic pigment, azo
pigments (including azo lakes, insoluble azo pigments,
condensed azo pigments, chelate-type azo pigments, and so
on), polycyclic pigments (for example, phthalocyanine
pigments, perylene pigments, perynone pigments,
anthraguinone pigments, gquinacridone pigments, dioxazine
pigments, thioindigo pigments, isoindolinone pigments,
guinophthalone pigments, and so on), chelate-type dyes (for
example, chelate-type basic dyes, chelate-type acidic dyes,
and so on), nitro pigments, nitroso pigments, and aniline
black, and so on.

Among these, a pigment having good affinity with

water is preferably used. The particle diameter of a
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preferably used, the follow ng pignents are provided.
For black ink, there can be provided carbon bl acks

w@ Glos/ops4gnent bl ack 7 ) such as furnace bl ack, PCEMR006/305469

bl ack, acetyl ene bl ack and channel bl ack, netals such

as copper and iron (Cl. pignent black 11), titanium

oxi de, and organic pignents 8bch as aniline black (C.
pignment black 1 ) . In addition, for color ink, there
PEaReBE HFOVFEEGTEPLY B BReHR yel LOwkmi PPASt pysﬁﬁéﬁbly/

G, 3, 12 (disazo yellow AAA), 13, 14, 17, 24, 34,
H&Spr3165ﬂ2 myetIQWEEeonbéxidelﬁ B@,OSSJGS&; 83 (di sazo
yellow HR) , 95, 97, 98, 100, 101, 104, 108, 109, 110,

117, 120, T38 aodtdHB, ofl a pigmentt esargesoForard3, id6ink is
17, 36, 43 and 51, CI. pigment reds 1, 2 3 5

p%gfegabipﬂdﬂddﬁn6%a§ weaghet o %%ou312d§3bﬁ8w81ght more
(permanent red 2B (Ba)), 48:2 (permanent red 2B (Ca)),

4 2B
p%§f§§g8§8n§58ﬂ§ ge@g2§e&§ﬁk)to(%PﬁﬁQPgE?agg?kﬁn gB)/
60:1, 63: hod m.ne 6 | ake

88. 101 (nl%%l ??%%lg&?a%ﬁamﬂ%% D5 g io%h%ca Rt um
red), 112, 114,122 %U|nacr|done magenta), 123, 146,

Pregerabgy vesd,17@e fp2loying P?Qmef?§ a¥85 PPy ders,
209 and 219, C. 1. pignent violets 1 (rhodam ne | ake),
3, 511, 1Bor19lagR amk, 38:eX® |capikpeptonlded garbon
15 (pht hal ocyani ne blue R), 15:1, 15:2, 15:3
o(ghtbal(acyanipdgmnenie bEprck16,) Fhach, a6 fuGaaerd G ckandamp
Cl. pignent greens 1, 4, 7, 8, 10, 17, 18 and
black, acetylene black and channel black, metals such as
copper and iron (C.I. pigment black 11), titanium oxide,
and organic pigments such as aniline black (C.I. pigment
black 1).

In addition, for color ink, there can be provided
C.I. pigment yellows 1 (fast yellow G), 3, 12 (disazo
yellow AAA), 13, 14, 17, 24, 34, 35, 37, 42 (yellow iron
oxide), 53, 55, 81, 83 (disazo yellow HR), 95, 97, 98, 100,
101, 104, 108, 109, 110, 117, 120, 138 and 153, C.I.
pigment oranges 5, 13, 16, 17, 36, 43 and 51, C.I. pigment
reds 1, 2, 3, 5, 17, 22 (brilliant fast scarlet), 23, 31,
38, 48:2 (permanent red 2B (Ba)), 48:2 (permanent red 2B
(Ca)), 48:3 (permanent red 2B (Sr)), 48:4 (permanent red 2B
(Mn)), 49:1, 52:2, 53:1, 57:1 (brilliant carmine 6B),'60:1,
63:1, 63:2, 64:1, 81 (rhodamine 6G lake), 83, 88, 101 (red

iron oxide), 104, 105, 106, 108 (cadmium red), 112, 114,



36. In addition, there can be also used graft pignments
obtai ned by treating the surface of a pignent (for
we@2@apdsas7 carbon) with a resin which is all oweRCT/@P2006/305469
di sperse in water and processed pignents obtained by
provi ding the surface of a pignment (for exanple,
carbon) with a functional grédp-such as a sul fone
Eroup or a carboxyl group which is allowed to disperse
vd watepacraroner magepitgnent 2contldtned4Pn 466, 168, 170,
m crocapsul e and all owed to di sperse in water may be
1igedl17’m tABs, ldCcol8idng 190 ,t R&3enBO8i mant 21X, G I.
preferable that a pigment for black ink be added into
pibkeas pigrents di Spewosiconne quike)ebBai Bed by 6, 19, 23 and
di spersing a pignent with a dispersant in a
39at er 1sobybhe e dilds A, s 2a Qr59f(ghﬂﬁb§o@'y%@ﬁﬁfea@bue R),
wel nown “di spersing liquid used for preéeparing

k
Qaventi.gnalily Jpubli el y-Kkn [ t =di s Si
5 1T ooan B8 henn oLt HTRR B9 hA% I g6 o0
liquid, for exanpl.e, the follow.ng material s ca e
aﬁrdog?de&.ndﬂﬁ:aﬁ'i LioREPE S5 HE &ro\‘r‘i'dgd Sol §O'a yI ilé and
acid), poly (methacrylic acid) , acrylic
3%ci d-acrylonitrile copolyner, vinyl acetateacrylic
acid ester copolyners, acrylic acid-al kyl acrylate
copol ynmer sInségdéheemcr yhéreacad kopol yorensed graft
styrenenet hacrylic acid copol yner, styrene-acrylic
rAgiménalsk phtadmddats eereltyney $hesisyréaecmetfnac pilgnent (for
aci d- al kyl
10 example, carbon) with a resin which is allowed to disperse

in water and processed pigments obtained by providing the
surface of a pigment (for example, carbon) with a
functional group such as a sulfone group or a carboxyl
group which is allowed to disperse in water.
15 Further, a pigment contained in a microcapsule
and allowed to disperse in wgter may be used.
In this, according to the embodiment, it is
preferable that a pigment for black ink be added into ink
as pigment dispersion ligquid obtained by dispersing a
20 pigment with a dispersant in a water-soluble medium. As a
preferable dispersant, well-known dispersing liquid used
for preparing conventionally publicly-known pigment
dispersion liquid can be used.
As a material for the dispersing liquid, for

25 example, the following materials can be provided. That is,
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acryl ate copol yners, styrene- a-nethylstyrene-acrylic
aci d copol yner, styrene-a-nethylstyrene-acrylic

wa@eiodogd4Ry | acryl at e copol yners, styrene-mal ei BCHIR2006/305469

copol yrmer, vinyl napht hal ene-mal ei ¢ aci d copol yner,

vi nyl acet at eet hyl ene copol yner, vinyl acetate-fatty

acid vinyl esterethylene cep8Ryners, vinyl

acetate-maleic acid ester copol yner, vinyl ,
the&earerc 6t &Y 186Pd PedpdRFat 18nd v iyl Poly (methacrylic
acetate-acrylic acid copolyner. In addition, accordin
atodi) he asmyddicmest. dofctrlyd opriggéne covetines, WHiayl acetate-
wei ght - aver age nol ecul ar wei ghts of these copol yners

aahrg 1piceferiabley t3r080pbd Ve )0 acrgie cprefieralilky 15 200@ late
to 30,000, nost preferably 7,000 to 15,000 The content

Bboa yeRer santy ks cARREIARIALRLY @eenRineed 9 irhkak-a
pignment can be stably dispersed and other effects are

I .. The,. ' f. [ : :
BRSBTS A YA L s

i's pre

preferably 1:0.125 to,1:3. The content, of a pi t
2SI S EEITERE 1 S BRI WELHRE W LR By eI g

per the total weight ofrecording ink and the pignent

aicg vilia teh e oyt sp asttivelegs e th ygeritvinene dicnydtiey acid
of 0.05 mmto 0.16 nm. The particles are dispersed in

cemicdrymant,h st ydiesiperosantt rarids thhe ngi-sygandant dsidralkyl

pol yneric di spersant with a nol ecl uar wei ght of 5,000

alc@ A0 b p d IaEe squUaltyine reamal e lidTpicd\ée ¢ opeliynadr

| east one pyrrole derivative, particularly 2-
vinylnaphthalene-maleic acid copolymer, vinyl acetate-
ethylene copolymer, vinyl acetate-fatty acid vinyl ester-
ethylene copolymers, vinyl acetate-maleic acid ester
copolymer, vinyl acetate-~crotonic acid copolymer and vinyl
acetate-acrylic acid copolymer.

In addition, according to the embodiment of the
present invéntion, the weight-average molecular weights of
these copolymers are preferably 3,000 to 50,000, more
preferably 5,000 to 30,000, most preferably 7,000 to 15,000.
The content of a dispersant is appropriately determined so
that a pigment canAbe stably dispersed and other effects
are not lost. The content ratio of a pigment to a
dispersant is preferably 1:0.06 to 1:3, more preferably
1:0.125 to 1:3.

The content of a pigment used as a colorant is 6%

by weight to 20% by weight per the total weight of
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pyrrolidone, is used as a water-sol uble organic
solvent. In regard to (2) through (4) wetting agents 1

w@eaeAIART a wat er - sol ubl e organi ¢ sol vent, WaPEF/JR2006/305469

frequently used as a liquid nediumin ink but, for

exanpl e, the foll ow ng water-sol uble organic solvents

may be used in order to nmake3Bnk have a desired

physi cal property, to prevent ink fromdrying, and to
rPRPrEVEdt A8 kdreSolhiei BAEEANI Lt j Nofthenk o&BnpéneaEsicles

Plural of these water-sol uble organic solvents may be
wilseda Partdéxarpbeameherf olfl 6wOhgpspéoi 0i.d exanpl &seof
the wetting agents and the watersol ubl e organic
paekientksanecproepaededliat wasert hene ecanikecpsawnitdedd the

mul ti -val ent al cohols such as such as ethyl ene glycol,
d_dus@feaﬂa%r&e 1@l ¥e gblyh@r@dwl%?@ r@hY¢o Iw,l B @PYlogReluar

gl ycol, di propylene glycol ri propyl ene glycol,

et hyl.e gl.yc I, l e I I, h Ie
w%ﬁ%%% P@bgr9gpo%§|§ng gﬁﬁ%olﬁﬁf%ey%%all &Iﬁgkl% Qﬁproved
6- hexa edl I | ycer ol hexanetrlo
BeRaRb TGt P PIS Rt eas A 14 BEHARRAS. 2
mul ti val ent al cohol al kyl ethers such as ethyl ene
pyryediivoncet Byl UseReds & Wpteke sgilykdle wewsHdcysolvent.
et her, diethylene glycol nononethyl ether, diethylene
egcoI mondet hygaedheo, (2 ethydege gﬂycmbthbn@b@gqmts 1 and
ether, tetraethyl ene glycol nononethyl ether and

2PRORY e R t@ryeoll umroeirdydniet ke vamy,t ivatalredts d@reoftently
aryl ethers such as ethyl ene glycol nonophenyl ether

2t ethy ene gy eRldium in ink but, for example, the
following water-soluble organic solvents may be used in
order to make ink have a desired physical property, to
prevent ink from drying, and to improve the dissolution
stability of ink components. Plural of these water-soluble
organic solvents may be used. For example, the following
specific egamples of the wetting agents and the water-
soluble organic solvent are provided.

That is, there can be provided multi—ﬁalent
alcohols such as such as ethylene glycol, diethylene glycol,
triethylene glycol; propylene glycol, dipropylene glycol,
tripropylene glycol, tetraethylene glycol, hexylene glycol,
polyethylene glycol, polypropylene glycol, 1,5-pentanediol,
1, 6-~hexanediol, glycerol, 1,2,6-hexanetriol, 1,2,4-
butanetriol, 1,2,3-butanetriol and pentanetriol; multi-

valent alcohol alkyl ethers such as ethylene glycol



nmonobenzyl ether; nitrogen-containing heterocyclic
conpounds such as 2-pyrrolidone,
WORWeNIBAS? 2- pyrrol i done, Nhydroxyet hyl - 2- pyr rpCT/gm065/305469
1 ,3-dinethylimdazolidinone, e- caprolactam and
g- butyrol act one; am des such as formam de,
N- net hyl f or mami de and N, N- di @8t hyl f or mani de; am nes
such as nonoet hanol m ne, di et hanol am ne
mpnpethahoFahERe, SHONIEN Ry BANFRE, TAGMAYANSHESand
triethylam ne; sulfurcontani ng conpounds such as
ddiematyighsubfl yoxildeonsuieftblyanetaed t disdibatlsasolol vaed
propyl ene carbonate and et hyl ene carbonate. Anobng
mbhese hgtlgamihe rsoliMenits,l epar bilgwodr mondtietily legher,
gl ycol, thiodiethanol, polyethylene glycol 200 - 600,
tteer%te%'y%%eglgm%ol HoheRERhy 1] ethed-HeX Ry 1@he g}yeol

butanetrlo pentanetfiol, 1 ,5-pentanédiol,

5 r r ‘%'h qone;a d N RLhY)L22: Ry rl%loh%(?){] s e%h“‘ef or abls,

Sse Iven s ‘have excellent proper
sol ubilit ink co and th re entlo i nk
Shitna oo don B Ao P LAY Gitbr ¢ BsGter
mettlng agents, wetting agentscontalnl a saccharlde

T@NENSNENEr SHNET /A TS HISEPFicONdRaiiITes Nt afacsivdricdes,
onosacchari des, disaccharides, oligosacchari des

compadunatisn g utat wmym@ei@ma,emmrﬂarzmrm@one, N-
pol ysacchari des can be provided. Preferably, there are
RIPH:drd HGhUCosR r ARINNRSR, fIf, B DS £ HyY D9SRIa 201l i@8one, &~

ar abi nose, gal actose, naltose, cell obi ose,

10 caprolactam and Y-butyrolactone; amides such as formamide,
N-methylformamide and N,N-dimethylformamide; amines such as
monoethanolmine, diethanolamine, triethanolamine,
monoethylamine, diethylamine and triethylamine; sulfur-
contaning compounds such as dimethylsulfoxide, sulfolane

15 and thiodiethanol; and propylene carbonate and ethylene
carbonate;

Among these organic solvents, particularly,
diethylene glycol, thiodiethanol, polyethylene glycol 200 -
600, triethylene glycol, glycerol, 1,2,6-hexanetriol,

20 1,2,4—butanetriol; pentanetriol, 1,5-pentanediol, 2-
pyrrolidone and N-methyl-2-pyrrolidone are preferable.
These solvents have excellent properties in the solubility
of ink components and the prevention of ink jet failure

caused by vaporization of water.

25 As other wetting agents, wetting agents



| act ose, sucrose, trehalose and maltotriose . Herein,
pol ysacchari des are saccharides in a broader sense,

WO pbgH48y subst ances that are wi dely existi ngPCTIIP2006/305469
nature such as a-cycl odextrine and cellulose. In
addition, as derivatives fromthese saccharides, there
can be provided reduced saecBartdes fromthe
af orenenti oned succhari des (for exanple represent ed

chptsigandabcsReIChargererAE PEEFITaD JIECHASCRORCLTic
nCHaOH, wherein n represents an integer of 2 to 5 ) )
exaopildszed saccharides,f rowsktkehafricesentdiceedharides,
succharides (for exanple, aldonic acid, uronic acid,
cARg0SaceRhriaRisN0 iaeildsiagd tiflise catiads ddBardiccul arl y,
sugar al cohols are preferable and, as specific

gﬁ%geéhm%%%f R gows a%r&@lawd@st Alardfi rgmwl%%a

he content of the saccharide is appropriately in the

o b ht %
D LR B bl e

conpositiqgn. In addition, surfactant. i s not

T ROSEe UFAFOP ST AT PR 5?%%?§9ﬁ§nnm?%ﬁﬂ%%ﬂnQEﬁlObloSe'

for exanple, therecan be provided pol yoxyethyl ene
laldtpiseet Iseicraset atteeballose gode @A liaizdessul f dlaatsin,
salts, laurate salts and pol yoxyet hyl ene al kyl ether
pﬁﬂﬁ@NUEMmﬁﬂdss,%rﬁ & apahizariide ss unf ac tantaddors eexamnpl e,
there can be provi ded pol yoxyet hyl ene al kyl ethers,
BRI Yot Rydane ddey/ kst ens WIklamex wehydtenes arbitaiire

fatty acid esters,
10 such as o-cyclodextrine and cellulose.

In addition, as derivétives from these
saccharides, there can be provided reduced saccharides from
the aforementioned succharides (for example, represented Ey
sugar alcohols (general formular HOCH;(CHOH),CH;0H, wherein

15 n represents an integer of 2 to 5)), oxidized saccharides
from the aforementioned succharides (for example, aldonic
acid, uronic acid, and so on), amino acids and thio acids.
Particularly, sugar alcohols are preferable and, as
specific examples thereof, maltitol and sorbitol are

20 provided.

'The content of the sacéharide is appropriately in
the range of 0.1% by weight to 40% by weight, preferably
0.5% by weight to 30% by weight per an ink composition.

In addition, (5) surfactaht is not particularly

25 limited and, as an anionic surfactant, for example, there



pol yoxyet hyl ene al kyl phenyl ethers, pol yoxyethyl ene

al kyl am nes and pol yoxyet hyl ene al kyl am des. The
W@RW609H467 sur f act ant s can be used separately oPCT/0P2006/305469

conbi nation. In the enbodi mrent of the present

invention, the surface tension of ink is an index of

the pernmeability of ink into3® paper, particularly,

the dynami c surface tension of ink within a short tine

GFér PEd PEQAICao Per Yosys tiwae e sddod edftedy agrbate salts,

formation of the ink surface, and is different from

doldke cytldeine engrsfiddentedies ised tof, ilrskingttiec vl sreasir ed  at

or after saturation tinme. A s a neasurenent nethod of

dN& oxyteftgd crensilny,l aheof swifxods sadpahl e of
nmeasuring the dynam c surface tension of ink within 1

second or hgsg gHghoRScasGeRYERLheNakoPUBLLRLYekNEMBre can
nmet hod di scl osed in JP-A-63-031237, and a WI hel ny

5 b;ég a%%%%o?' %tlgzéatx&%g:g face |t Sie%e'?sasﬂd.nl%xeyethylene

ratus can or the asur emert

resent inventian. Th urface .tensi i.s preferabl
S o or Ao RGeS 38 b B g ok
for obtaining excellent fixation and drying properties
RsYL viomy St vHegeg o 1tk (e nydl yeothedts gIRpeloiosataidry tang alkyl
contains 8 or nore carbon atons, it has been found
artiante svzertl Qoll9gdayy eldiyvgleme @ 1z 10%hydessi githefnonionic
partially watersol ubl e polyol and/or glycol ether
diaAarg ant$0lddi 1dd asefd GelPartar et gy Gm gresdetataiuth.
| ess than 4.5% by weight in water at 25 0C, such as

10 (@) 2-ethykpl ¢nd-Bex8AeAERL of the present invention, the

surface tension of ink is an index of the permeability of
ink into a paper, particularly, the dynamic surface tension
of ink within a short time period equal to or less than 1
second after the formation of the ink surface, and is

15 different from the static surface tension of ink which is
measured at'or after saturation time. As a measurement
method of the surface tension, any of methods capable of
measuring the dynamic surface tension of ink within 1
second or less such as a conventional publicly-known method

20 disclosed in JP—A~é3—O31237, and a Wilhelmy suspended
plate-type surface tension measuring apparatus can be used
for the measurement in the present invention. The surface
tension is preferably 40 mJ/cm?® or less, more preferably 35
mJ/cm® or less for obtaining excellent fixation and drying

25 properties of ink.
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(solubility: 4.2% (20 0C)) and (b) 2 ,2
,4-trimethyl -1, 3- pentanediol (solubility: 2.0% (25

woa)p/ovsEsadded per the total weight of recordi PQI/IrRI6/305469

the wettability of the ink to a thernmal el enent can be

i nproved and the ejection stability and frequency
stability of ink can be obtaidYed even if only a snal
anmount of the polyol or glycol ether is added. The

penet r ant ﬁﬁv?%@a%dsBPuﬁg |P91591001@8%¥Cﬁé|§ﬁh8F “that
greater and | ess than 4.5% by weight in water at 25 0C
doag aiow Solarbimoirey deutbdras tamsadvidnthage befervefopnid ghhat
perneability. Therefore, the conbination of the

whemetor.at by tle igdlculid 1110y, 3 1 ke iwgitglo Orpgricailary antter-
| ess than 4.5% by weight in water at 25 0C and anot her

sealipart ﬁHlme%ﬁ%Vd%“&fygéyneﬁHéfNM%ﬁyﬂéﬂéﬂéHldHﬂilty of
with very high perneabl |ty It is preferable that ink

cordjn e f resent Lign
chnt ag)n ‘%lr s'ot} r%% gersésgletr}?%erm Sl on % in
continuous. phase of mater and a dlsger5|on phase of

wadEth adorfponént SESR a8t P ons StR¥Laly é5PR¥EREISRENt

for the dispersion phase there can be provided
(worlplid irtesi s 2%vi (B0 °G2ot and- Hhsed, Pedrhsimethyl-1, 3-
styrene- but adi ene-based resins, vinyl chloridebased
geasiarediadr y{scshigidnesyhasedy e(sa'm§c) but.adekedbasedthe
resins and styrene-based resins. According to the
wadiventhofoft ledy®esed ink, the wettability of the ink
to a thermal element can be improved and the ejection
stability and frequency stability of ink can be obtained
even if only a small amount of the polyol or glycol ether
is added.

The penetrant having a solubility of 0.1% by
weigh or greater and less than 4.5% by weight in water at
25 °C has low solubility but has an advantage of very high
permeability. Therefore, the combination of the penetrant
with solubility 0.1% by weigh or greater and less than 4.5%
by weight in water at 25 °C and another solvent or another
surfactant allows producing ink with very high permeability.

It is preferable that ink according to the
embodiment of the present invention contain a resin
emulsion.

The resin emulsion has a continuous phase of

water and a dispersion phase of resin component(s) as
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invention, it is preferable that the resin be a
pol ynmer having both a hydrophilic noiety and a
whyasopasbi ¢ noiety. In addition, the particl erdi/armeea305469
of the resin conmponent is not particularly limted if
ermul si on can be obtai ned. However, the particle
di ameter is preferably about 3856 nmor |ess, nore
preferabl about 5 nmto about 100 nm These r.esin
forhirsisons Aeaft BESIBt &OMEPTEY tnitein G ire i BsaRI RS @8aSk/
water, with a surfactant if necessary. For exanple,
témrlesicom 6f asoylided esinyldc sepiame- admp- pasEa teebiaped
can be obtained by m xing a(n) (neth) acrylate ester
rersibet, h safmenerbuts ddend-dteaees trers iavesd  stiyiyéneh lwirtillea
surfactant if necessary, in water. Normally, the m xng

bra%fe@ e i@, r @Sy 1CoMRARerl-askd &ddia sufdetarhd-Hased
pr ef erably about "10: 1 to about 5:1. If the content of

A8 surfacta eﬁ§|5§§gixy%%?$p af orenent i oned

quantlty ran it may icul t to obtain
enmul si on. néh ot h E nd, if .the %e # over
The. af or enEHFPERLA0T BRgERCt REPORTER™F oBFof %g%?%%%hy
of ink may be degraded and the perneablllt% i nk
ingiedd QR dddr dde PRATICHR M Whdttpriéertasid PeTRe POLlymer
proportion of a resin as a conponent of the enulsion
hand ngatierth @ 8¢ drarths Ioye wesiighty teard4G0 hysnophigp igeimgtitety .
per 100 parts by weight of the resin, preferably in
Irheddingemf the0 geardisly disinghte it @ 20hegatess nby-omponent
weight. A s commercially avail able resin enul sions,
el particularly limited if emulsion can be obtained.
However, the particle diameter is preferably about 150 nm
or less, more preferably about 5 nm to about 100 nm.

These resin emulsions can be obtained by mixing
resin particles in water, with a surfactant if necessary.

For example, emulsion of acrylic resin or
styrene-acryl-based resin can be obtained by mixing a(n)
(meth)acrylate ester or both a(n) (meth)acrylate ester and
styrene, with a surfactant if necessary, in water.
Normally, the mixng rate of the resin component (s) to the
surfactant is preferably about 10:1 to about 5:1. TIf the
content of the surfactant is less than the aforementioned
quantity range, it may be difficult to obtain emulsion. On
the other hand, i1f the content is over the aforementioned

range, the water resisting property of ink may be degraded

and the permeability of ink tends to degrade, which are not
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are listed Mcrogel E-1002 and M crogel E-5002
(styreneacrylic resin enul sions, produced by N ppon

w@2000098357 , Ltd. ), Boncoat 4001 (acrylic resiPCT/JP2006/305469

enmul si on, produced by Dai ni ppon Ink And Chem cal s,
Inc.), Boncoat 5454 (styreneacrylic resin enulsion,
produced by Dai ni ppon | nk And<hemicals, Inc.),

SAE- 1014 (styrene-acrylic resin emulsion, produced by
Hﬁiep%?ﬂab%@on Co., Ltd.) and Saibinol SK-200 (acrylic

resin enul sion, produced by Sai den Chem cal Industry

Co ., Ltd.The ppomeditrancft Rereednnasmal spopopsnt of the
cont ai ned such that the content of a resin conponent
dnsz1Jpyiefreraabl wa®o by GRigHrt 4 do 086 byhtweightQ0 morets by
preferably 1% by wei ght to 25% by wei ght, of ink.

wResdn: ey sign dasc 4 b Ekenidie ad @09l gt igkk ferably in

properties so as to suppress the penetration o

f a
_ . . : P
T oh T oo e et i ARG, D ca B St of o
' | si f . ti di di
and i npr ovBS EREFGEFALYSPARCRSBE SprrRir ngPAPLABE ! here
conventional | y-known additive can be added in addition
a5 thes b e ohdtr 1 Gmemd ManRar!l dng 00% f Gdvafne-

For exanple, as a preservative and fungi-proofing
agentic sl um elehysir oaet aeduesii by Sordrre, Paiodi (e 2-
pyri di net hi ol - 1- oxi de, sodi um benzoate, sodi um
Ltd.), Boncoat 4001 (acrylic resin emulsion, produced by
Dainippon Ink And Chemicals, Inc.), Boncoat 5454 (styrene-
acrylic resin emulsion, produced by Dainippon Ink And
Chemicals, Inc.), SAE-1014 (styrene-acrylic resin emulsion,
produced by Nippon Zeon Co., Ltd.) and Saibinol SK-200
(acrylic resin emulsion, produced by Saiden Chemical
Industry Co ., Ltd.).

In addition, the resin emulsion is contained such

that the content of a resin component is preferably 0.1% by

weight to 40% by weight, more preferably 1% by weight to

25% by weight, of ink.

Resin eﬁulsion has thickening and agglomerating
properties so as to suppress the penetration of a coloring
component and to accelerate the fixation of ink on a
recording medium. Also, a certain kind of resin emulsion
forms a coating on a recording medium and improves the rub

resistance of printing.
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pent achl or ophenol ate, and so on can be used in the
present invention. A s a pH adjustor, any kind of

W@ wsoemase can be used if the pH of ink can bePEHjRreo@IH5469

to 7 or greater wthout adversely affecting prepared

ink. A s exanples of the pH adjustor, there are

provi ded am nes such as di et B@nel am ne and
triethanol am ne, al kali netal hydroxides such, as

lithi um hyBexiRes, 3oPunThyHPRX] 48~ AR poradstune can be
hydr oxi de, ammoni um hydr oxi de, quaternary anmmoni um
alpedoxnde ddgirdicer riar \:hehedoremenrhilppgcopigamendnd solvent
al kali metal carbonates such as |ithium carbonate,
asedisumreat-berat e and pot assi um carbonate. A's

chel ating agents, for exanple, there are provided

sodi um et hylgnediapi Bet 8L r aacet ak evasP6h Ushd fungi-proofing
nitrilotriacetate, sodlum
[

hydr.oxyet.hyl et hyl Lnetrj te, i u ; _
oy PO SR ARt acs S SoATom Jodium 2
urani,l di acetate. A anti -.corrosive agents,, for
%%P@,t%tlﬁé“el‘%%ﬂoﬂogéﬂl%aeﬂizé)a&ﬁ'f SCES S odi um

t hi osul fate, anti nonythi ogl ycol | ate, _
niniteehlopPrheneddtim mnd 9% O eRadrey FEG gin the present
tetranitrate and di cycl ohexyl ammoniumnitrite . Wen
isuehtpoepar ed i nk that contains, at |east, a pignment,
wetting agents, a polyol or glycol ether having 8 or

nore car bonsakofs, adfuabbeni enor knadi oni sussthaetashn be

a
used if the pH of ink can be adjusted to 7 or greater
without adversely affecting prepared ink.

As examples of the pH adjustor, there are
provided amines such as diethanolamine and triethanolamine,
alkali metal hydroxides such as lithium hydroxide, sodium
hydroxide and potassium hydroxide, ammonium hydroxide,
guaternary émmonium hydroxide, guaternary phosphonium
hydroxide, and alkali metal carbonates such as lithium
carbonate, sodium carbonate and potassium carbonate.

As chelating agents, for example, there are
provided sodium etﬁylenediaminetetraacetate, sodium
nitrilotriacetate, sodium
hydroxyethylethylenediaminetriacetate, sodium
diethylenetriaminepentaacetate and sodium uramildiacetate.

As anti-corrosive agents, for example, there are

provided acidic sulfites, sodium thiosulfate, antimony



wat er - sol ubl e organi c sol vent and water in which the
concentration of the pignment is 6% by wei ght or
w@e@anes4sand the ink viscosity is 8 cp or greaP€r/JE2886/305469
OC ) is used, a good color tone (with a sufficient
col or devel opnment property and sufficient col or
reproducibility) , high imegélcencentration and clear
image quality with no feathering on characters or
thhagégcednabe  obiasppgory lepBonie i LtFALLAYI ng on a
normal paper. Then, as described bel ow, when a paper
pmhtheaythm&gelimékcanﬁngatbaandupﬁbyaﬂbh@xgﬂamh@nﬁamer
is prohibited is output, dots of a tint block pattern
nftpeteding a mark part for indicating duplication and
a background part) can be reproduced clearly w thout

bl urri 9. Qfindhec B loRasd- o geRerald anofa bAckorpuhst,

contan1nat|on e difference of

u atln A rodu0|b|I|t dupllcatln ar at us
> péﬁﬁﬁ dot’® gIZ ﬁgxt én%y ﬁllng % gfﬁont%ﬁptﬁ@Vlng 8
|nkJet recordln% app aratus according tg the enbodi nent
O5f MPRE FRESERL ATRTENt PBn 2P O8RS é?rrng&nlﬁundc pyrdagtant, a
bl ock dlagran1shomnng a controlling section of the
wehRFesoleodediongappar apdyeaccandi Wgtero inhehémbodingent
of the present invention . As shown in Fig. 7, a
coantnalrbitigns edt ithe PAGmehtt He i6AK pet wedgdrtdiorg greater and
apparatus includes a CPU 201 which controls all the

tﬁeeﬁﬁﬁt%lb@ogﬂ%y'E%J@tcbe%Qr%&@%t@chQ@tué) §SRE@%302a good

in which a program executed by the

10 color tone (with a sufficient color development property
and sufficient color reproducibility), high image
concentration and cleer image quality with no feathering on
characters or images can be obtained at the time of
printing on a normal paper. Then, as described below, when

15 a paper with an image indicating that duplicating of the
paper is pgohibited is output, dots of a tint block pattern
(including a mark part for indicating duplication and a
background part) can be reproduced clearly without blurring
of the mark part or generation of background contamination

20 which are caused by the difference of duplicating
reprodueibility in a duplicating apparatus among dot sizes.

Next, a controlling section of the inkjet

recording apparatus according to the embodiment of the

present invention is explained. Fig. 7 is a block diagram

25 showing a controlling section of the inkjet recording



other fixed data are stored, a RAM 203 i n which i nmage

data and other data are tenporarily stored, a
woooveMed4at i | e nenory (NVRAM 204 which is a reR€T/IR00a305469

menory for storing data even when power to the

apparatus is off, and an ASI C 205, which perforns

signal processing for inage data, imge processing

such as order changi ng of data, and input and out put

ARPFHAC ST GEESTRGI 6P &8t €T Fere FEntihce RIGFE At us
Further, the controlling section 200 includes an I/F

ipgentacmead driving controller 207, a head driver 208,

a mai n scanning direction notor driver 210, a sub

scanni ng dhseshbwm iwtbigdriyes 2ddtrablASgbsastion 200 of

vol tage suppl ying section 212, and an I/O 213. The I/F

+866 ih&GRItY 8/ dJraNe P pdala @nd neh1ghrls o 1o twa Jiagh

conmput ér. The head driving controller 207 controls the

5 cg5k$5 %(glfr¥%éw%¥%ﬁ%¢é%hfﬁdt%é Pxﬁiggl%%E%%ﬁgn%g%%paratus,

transterring unit recordi ng

driyer, 208 (driver 1Q drives the recordi in

2y ROV 021 e i SPie T 200 SiACT 0 PR T A gL 2hd
driver_ 210 drives the mai nscanning direction notor 5 .
othe rs di- *ech st tig adier 8O st FiOferip #high ig@gehelata
sub scanning direction notor 36, The AC bias vol tage

agdp pityieny desact iagre 2Ehpouppliiles sdwrAC bizasiomttege: itle

the charging roller 34. To the 1/0 213, pul ses
meelbest qiVRAM |d0deahihcddera t4wanid ad Wheeim@RC el storing

236, a signal detected by a tenperature sensor 215

10 d&hizCRven when power to the apparatus is off, and an ASIC
205, which performs signal processing for image data, image
processing such as order changing of data, and input and
output signal processing for controlling the entire
apparatus.

15 Further, the controlling section 200 includes an
I/F 206, a’head driving controller 207, a head driver 208,
a main scanning direction motor driver 210, a sub scanning
direction motor driver 211, an AC bias voltage supplying
section 212, and an I/0 213. The I/F 206

20 receives/transmité data and signals from/to a host computer.
The head driving controller 207 controls the driving of the
recording head 11 by including a data transferring unit to
the recording head 11. The head driver 208 (driver iC)

drives the recording head 11 in the carriage 4. The main

25 scanning direction motor driver 210 drives the main
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detects an anbient tenperature, and signals detected

by other sensors are input. An operating panel 214
wabioehosasressary i nformation is input to and iBCT/JP2006/305469

di spl ayed on is connected to the controlling section

200. The controlling section 200 receives print data

and so on fromthe host conpiter such as an

i nformati on processing apparatus |ike a personal .
SERRpHDer 1ARCT hage™PBaYi Ag appar AtBsSFRRE1IRA PhRgEtLon

scanner, and an image taking apparatus like a digital
mehaer draverh@ll/ Bri@@svitdea sedblscagmingedivor K 1qmenotor 36.

CPU 201 in the controlling section 200 anal yzes i nage
THat ACbyireadbbygatbesdapayingnsacteori RilAgshpblléesi an AC

the I/F 206, causes the ASIC 205 to perform necessary

bk HBOGoREQGESEHNGhandhehandg tbe1erdee . of Tdatae and 213,
transfers the processed i mage data to the head driver

pﬁgéeéi?eEEStgﬁaﬂydéiXEHQaEOQLEBHEEf7%05ndG%”%BgEEOQnBEder

attern data“for outputfing an inmage can

rfornmed b tori font data in_the ROM 202 can.

288" oBt SRABAL FONFE B AVeP HPTREFSFH EnecRESE C1o Ahich
conputer. The head driving controller 207 transfers the
dpfa§ESdabaanbissii APTBELA HESt hRAe&d 9BRPeFeEB8 L ERIPY
al so outputs a transferring clock, a latch signal, a
otbrtr sensbgsabreandpst -onAnhpphraténgepessar ¥ 1flowhich
transferring the i mage data and confirm ng the
nteagsher tarbhmahead dei vepu?08o badaddi tieplatbe beads

driving controller 207 includes
connected to the controlling section 200.

The controlling section 200 receives print data
and so on from the host computer such as an information
processing apparatus like a personal computer, an image
reading apparatus like an image scanner, and an image
taking apparatus like a digital camera at the I/F 206 via a
cable or alnetwork.

The CPU 201 in the controlling section 200
analyzes imége data by reading the data from a receiving
buffer in the I/F 206, causes the ASIC 205 to perform
necessary image pr@cessing and change the order of data,
and transfers the processed image data to the head driver
208 via the head driving controller 207. Generation of dot
pattern data for outputting an image can be performed by

storing font data in the ROM 202 or can be obtained from a

printer driver in the host computer.
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a DA converter which converts digital pattern data of
driving pul ses read out fromthe ROM 202 by the CPU
WQOme6i98467 anal og data and a drivi ng wavef or m gRCTEIRD@T305469
conposed of an anplifier and so on, and outputs a
driving waveform conposed of one driving pul se
(driving signal) or plural -déédvi-ng pul ses to the head
driver 208. The head driver 208 drives the recording
head 11 byTke|keadveryvippl §omgretlerngl pufserspers the
whi ch a driving waveformis conposed given fromthe
iheaet dieite ag ceaticd! Idata2@? basediecon serivald Y08npod also
i mage data corresponding to one line of the recording

cheadhthl ot @ ke frirezer) eQbicik el earrih E2hnEAGt watoenk refl
the recording head 11. The mmin scanning direction

STRLON  dinels 21 JHIES SlrRe nBRIR $63NNJY +1Hiah@Gdr ¥ ng the
tor '5 via an internal notor driver by calculating a

1500 ayalie: Rased o 5 LRCORL Yalde. Glvanl fONd B s ver

a spee i'ng val ué obtal ne

sanpl i_ng detection pul ses fromthe |inear ncogﬁi 74.

288 | 4 ycKifed b >y CATEdE G HOrGE VAl S udes
drives the sub scanning direction notor 36 via an

a m/ér malinviestter ahilady depveaiteulddGing la redriersl dadlauet
based on a target value given fromthe CPU 201 and a
et detdctdsngasal wertolframethebRE®APII iy détee XHUOR 01
pul ses fromthe wheel encoder 236. Next, referring to
iFt® dhaldheideadidl ia/idldving waveform generator composed
of an amplifier and so on, and outputs a driving waveform
composed of one driving pulse (driving signal) or plural
driving pulses to the head driver 208.

The head driver 208 drives the recording head 11
by selectively applying driving pulses of which a driving
waveform 1s composed given from the head driving controller
207 based on serially input image data corresponding to one
line of the recording head 11 to the piezoelectric element
121 (actuator) of the recording head 11.

The main scanning direction motor driver 210
drives the main scanning direction motor 5 via an internal
motor driver by calculating a control value based on a
target value given frpm the CPU 201 and a speed detecting
value obtained by sampling detection pulses from the linear

encoder 74.

Similarly, the sub scanning direction motor



controll er 207 and the head driver 208 are expl ai ned.
Fig. 8 is a block diagram show ng a part of the head
waleiogiossystontrol | er 207 and the head driver 20BCHNRWG/305469
in Fig. 7. As shown in Fig. 8 , the head driving
controller 207 includes a driving waveform generat or
301 which generates a driving5wavef orm (common dri vi ng
wavef orm conposed of plural driving pulses (driving
deiigneal 8)L1i dlréves ribedsopl Scagndad g reFieram®tom ptit §ia
the driving waveform and a data transferring section
a302 ndeireh 1ouioatrs dmimvge that aa(jorilett idat @) condrol value
transferring clock, a latching signal, and ink dropl et

HQRl Oh Si gRalye tMId1@eMi vERE fiddha direpleety QO reld a speed
signals MO to MB instruct opening and cl osing of an

I i 3 : is '
S e P R Tk o oo ol o o from
o M3 is selecte rresponding to an ejecting cycle

5 éﬂetﬂmge&oﬁﬁﬁﬁ '3?%8 wavef orm and becomes an H | eve
when sel ected, and becones an_L | eyel when not L
sel ected. NR&the&BLAFFIRY 908Fifc| BdekPa BARftdriving
register 311, a latching circuit 312, a decoder 313, a
dagvieto 1skirf 267 304 aree theadamil o 5wk R Bxpleined. Fig.
shift register 311, the transferring clock (shift
gliock) rand s etiizal rammegewdato o rpemtt hef ddtea head driving
transferring section 302 are input. The |atching

&l 312 Jatghestipach L Histwelr valdlesrfwrd higy shidt 7.
regi ster 311 by a latching signal. The decoder 313

10 gfgggﬁg { N85l 0RGGA13hAragd BhechBkndLaPLetvER]! EBhtroller
207 includes a driving waveform generator 301 which
generates a driving waveform (common driving waveform)
composed of plural driving pulses (driving signals) in one
ink droplet ejecting cycle and outputs the driving waveform,

15 and a data transferring section 302 which outputs image
data (prin£ data), a transferring clock, a latching signal,
and ink droplet control signals MO to M3. The ink droplet
control signals MO to M3 instruct opening and closing of an
analog switch 315 of the head driver 208 every ink droplet.

20 Each of the ink dfoplet control signals MO to M3 is
selected corresponding to an ejecting cycle of the common
driving waveform and becomes an H level when selected, and
becomes an L level when not sélected.

The héad driver 208 includes a shift register 311,

25 a latching circuit 312, a decoder 313, a level shifter 314,



and outputs the decoded results. The level shifter 314
shifts the level of a logic Ievel voltage signal of
wo bwerdesaoder 313 to a | evel by which the anal oRCEIW20611305469
315 can be operated. The analog switch 315 is opened
or closed by an output fromthe decoder 313 given via
the level shifter 314. The-ad&l eg switch 315 is
connected to the individual electrode 153 (selection
aadethrodaplen swetphe2dbl-ectliol dhel ehddt r2gisdsd ié, the
conmon driving waveformis input fromthe driving
twaveffermigenelatodr (301 ftro cilhekanalnog sewiitedh i8k%e data from
Therefore, the anal og switch 315 beconmes ON

tR iesROREaNG flea ting decedes PESUlEre ahpseri alTHgmage ching
data and the ink droplet control signals MOto M3

cq_%%%%d 3% hhe Feco @%'gh? 13.g:and A Hesis e hievidig £t

si gnal the conmon driving waveformis passed

5 Sel %t SI é}gg%eg]i g %II rél%gn?r If’\élf-ng Sﬂht%n%lec %e%p@lf%ecodes

ern
, an operation of the head driver 208 i

téb@pllﬁiaﬁéddaltlag ang! jt8eq iknidTe RSy IRt G SgFRds MO to M3
operation of the head driver 208 shown in H;ﬁ;&ﬁ
#Ad sutrad ssidwn datsofieg resua)ts - t Hdredrieviedg gr Alé
generator 301 outputs a comon driving wavef orm
shicitsdithg plairedl qfulas e oidr iddveg siqgialos) sRlgnaR2,ofarudhe
P3 in one ink droplet ejecting cycle. That is, the
JPHT 313 to a level by which the analog switch 315 can

10 be operated. The analog switch 315 is opened or closed by
an output from the decoder 313 given via the level shifter
314.

The analog switch 315 is connected to the

individual electrode 153 (selection electrode) of the

15 piezoelectric element 121, and the common driving waveform
is input from the driving waveform generator 301 to the
analog switch 315. Therefore, the analog switch 315
becomes ON corresponding to the decoded results of serial
image data and the ink droplet control signals MO to M3

20 decoded by the decoder 313, and a desired driving signal in
the common driving waveform is passed (selected) and the
desired driving signal is applied to the piezoelectric
element 121.

Next, referring to Fig. 9, an operation of the

25 head driver 208 is explained. Fig. 9 is a timing diagram



driving waveformfalls fromthe reference voltage
(electric potential) VI (the volune of the liquid
w@Eb@abess57106 | s expanded) , after the passage PET/@P2006/305469
predeterm ned holding tinme, the common driving
waveformrises toward the reference voltage VI (the
volunme of the |iquid chanber 4106 i s decreased) , and
these are continued. In this, a large ink droplet is _
shewiad ByecaBsra§iohe opultdes hpladasgipert ¢ 08 sdrvpwen Fig.
ink droplets and to integrate the two ink droplets
8while they are flying (airborne). In addition, a
mediumink droplet is ejected by causing the falling
vol tage ofrihet puseskdwhoihersgt bover, thas thatind
the pulse PI, and a small ink droplet is ejected by
i f L-ngavol t S 34t
e e A
.val-t age of .the.pulse P3 tg.rji.se w.t tep. en .
> lP&#&%‘i kP&%%BﬂePuﬁ§e§eﬂeéPé’?“%§1§%€%ﬁ§in ig.’Qa%@$P3 +n
and (c¢) , the driving wavefarm generator 301 outputs a
ongr ¢&X MM GH &0 €S ICYSiGral TG WSirc Man
H level in the periods Tl and T2 corresponding to _
driiepmios esveifognd fR2 1s \irem tiie medienenask vdrldsigst (edectric
sel ected, as shown in Fig. 9 (d) and (e) , the driving
pod\eeftdram)gener(@her vallhireutqfutthea Inepiiwmdhekngroplogt is
control signal M| which becones an H level in the
Rt dh2 GorHees RORAIJE d=;d her pUlpse B2 ermiir the ding

small ink droplet is selected, as shown in Fig. 9 (f )

10 t%%%,(%%e éd%ﬁ&#*d@ﬂ%ld&”ﬁgégfarm rises toward the

reference voltage V1 (the volume of the liquid chamber 106
is decreased), and these are continued.
In this, a large ink droplet is formed by causing
the pulses Pl and P2 to eject two ink droplets and to
15 integrate the two ink droplets while they are flying
(airborne): In addition, a medium ink droplet is ejected
by causing the falling voltage of the pulse P2 to be set
lower than that of the pulse P1l, and a small ink droplet isA
ejected by causing the falling voltage of the pulse P3 to
20 be set lower than that of the pulse P2 and by causing the
voltage of the pulse P3 to rise with a step.
When the large ink droplet is selected, as shown
in Fig. 9 (b) and (c), the driving waveform generator 301
outputs a large ink droplet control signal MO which becomes

25 an H level in the periods Tl and T2 corresponding to the
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generator 301 outputs a small ink droplet contro

signal M2 which becones an Hlevel in the period T3
w@orosesasndi ng to the pulse P3 . At the tinme BET/JP2006/305469

non-ej ection, as shown in Fig. 9 (h) , the common

driving waveformis maintained in the reference

vol tage VI. Therefore, corteéponding to the inage dat a

transferred fromthe data transferring section, 30
peheepaPdeandkPdr opVeen £he medium iRk drepret, théelGCted

smal | ink droplet, and the non-ejection can be
asebbowedinTHag.i 8, (dul ehdl éeel dbesdwivhngowrveform

gradations can be forned froma |arge dot, a nedi um
gdptradognabl dﬁtpuaﬁdanmﬁdEMﬁCﬁhQnd@bpaedobontbmﬁ sagnal

i mage processing apparatus and an inkjet recording

MRPRAL AhUSR6R050LATH! 8ctBe epbedinpat-iel ThecBreegpbnding

I nvention are explained, in which inage processing

t
tReERBaPRaPCobbhut [T RG 58 ‘ﬂ%ﬁ.ﬁ‘%%éa?‘ﬁg g U hgr Rt

docunent |s rohibited fro ein pl.icated is
apnsPalPed® Figr g2 16)i &rd gbg tglaéF&ﬁﬁ§ﬁbWFﬁ8f8rm
prlntlngsysten1conposed of an image processing
gapparads 3AAdORRPIER] et SPeddr dndg CxpPparat G@naéé’ér giggal M2
to the enbodi nent of the present invention. In Fig.
wh@chadetdomesnkpetl dleveldiing thppaeatios, T3n dorkesponding to
printer is used. The printing system (inmage form ng
t¥Shemsd 3compasethoit one Of Mburaletbhge, paoOCERSWAYin Fig.

appar at uses 400
9 (h), the common driving waveform is maintained in the
reference voltage V1.

Therefore, corresponding to the image data
transferred from the data transferring section 302, the
large ink droplet, the medium ink droplet, the small ink
droplet, and the non-ejection can be selected. That is,
multi—levei dots with four gradations can be formed from a
large dot, a medium dot, a small dot, and non-ejection of a .
dot.

Next, an image processing apparatus and an inkjet
recording apparatﬁs according to the embodiment of the
present'invention are explained, in which image prbcessing
apparatus a program for performing an image processing
method for outputting a print image including that a

document is prohibited from being duplicated is installed,.

Fig. 10 is a block diagram showing a printing
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such as a PC (personal conputer) and an inkjet printer
500 which are connected by a predeterm ned interface
wW@eooa/o9sastwor k. Fig. 11 is a bl ock di agram showemyJr2aes/305469
i mage processing apparatus 400 shown in Fig. 10. A's
shown in Fig, 11, in the inmage processing apparatus
400, a CPU 401 is connected #8 a ROM 402 and a RAM 403
via a bus Iine. In addition, storage 406 using a
SHE§REY CEMBETREe CSUER 48128°hRFQCEESR N TaRPPABAL Udn PR Y 64
conposed of a nouse, a key board, and so on, and a
imbpetore408ddogpesed reft ugn acCDrJAnNCRTO &he¢ sobedimgng of
connected to the bus line via predeterm ned
that ereaeas. ihvehheon.a meceddi.ngdOopedisurnhreadiknigtdevicoarding
for reading data in a recordi ng nedium such as an

aBBbireahisdi 86 (AR Ehewhtles ganpaeled to the bus line
via a predeterm ned interface. An interface (I /F) 407

whi ch [ i th _ .
And an_ oxtarhel - G0V LRE EOPHCet SH To o DA a7 ¢y SLERNeLs
ngggggbﬁgfzgé%hzég% l%ﬂg&@g%Fggggggﬁgs Lé%%%&%%%ses 400

according to the enbodi nent of the present invention
siighs B6r @d Pn (PRe sordrlagempus e rThén ipkgeds sirigter 500
programis read froma recordi ng nedium by a recording
witg dihu mree adinng cded ¢y, a0 riesledewnicwde d fiegrhaa enetrwer k
such as the Internet, and is installed in the storage
nd@GorBy, the installation o f the i mage processing

Fig. 11 is a block diagram showing the image
processing apparatus 400 shown in Fig. 10. As shown in Fig.
11, in the image processing apparatus 400, a CPU 401 is
connected to a ROM 402 and a RAM 403 via a bus line. 1In
addition, storage 406 using a magnetic device such as a
hard disk, an input unit 404 composed of a mouse, a key
board, and so on, and a monitor 405 composed of an LCD, a
CRT, and so on, are connected to the bus line via
predetermined interfaces. Further, a recording medium
reading device for reading data in a recording medium such
as an optical disc (not shown) is connected to the bus line
via a pfedetermined interface. An interface (I/F) 407
which communicates with a network such as the Internet and
an external device connected to a USB are connected to the

bus line.

In the image processing apparatus (PC) 400, an



program the inmge processing apparatus 400 can

performthe i mage processing. The inmage processing
w@e@gngssstan be operated on a predeterm ned OSPOT/JIR2A05/305469

be a part of specific application software. Fig. 12 is

a bl ock di agram showi ng functions of an inmage

processi ng net hod which is—péePformed by the inmage
_processing programin the i nage processi ng apparat us
l@@@eaeeaFaﬁﬁ@neoPtrﬁ@ré%a&r:ﬁé%ﬂn& ton&hgr gg@ﬁtdlment of the

invention. Referring to Fig. 12, the image processing
petskoll iLsverpiarnad. stererdi sncibe, stheapgad®c. The image

processing nethod is perforned by a host conputer such
pascesPCnapriomage prsocessi figoapparatcwsiingndetianPCy s

frequently used for a relatively | ow cost inkjet

rRidoriehgl Redilid Helatdngy ge@AteA P NlselodhilvedeHl Erch a
the i mage processing programin the i mage processing

5 n%%%%&%tBﬁcﬁogsa%%%rghg%rhgtth%n%”ﬁ%%%ﬁ??%ﬁg%dtq% the

present i nvention, i ncl udes a r

nmanage nodul pr.ocessi.ng.section.412, a BG UCR/ g .

AR ele, B0 -pr Gledhihd Reaiio 1730 HGonRGSEroR 2 ing
414, a gradation processing section 415, a rasteri zing
PEOSIPBn 4TS, 1Hawen BEOCeSE 1afd 2PPRE 3BISc R 0fo fitnibgg form the
section 418, and a tint block generating section 419.
iTlegeChiVogessessi-ng Thec tiinay e4 pZ ocemssingr e ciorrage cdat &e

410 given fromapplication software froma col or space
oo@irag edoBint @r plictfitaymintd @scelorcaspaee af @ara of specific

recordi ng device
10 application software.

Fig. 12 is a block diagram showing functions of
an image processing method which is performed by the image
processing program in the image processing apparatus 400
according to the embodiment of the present invention.

15 Referring to Fig. 12, the image processing method is
explained.'

In this case, the image processing method is
performed by a host computer such as a PC (an image
processing apparatus), and the PC is frequently used for a

20 relatively low—cosf inkjet printer in a prin£ing system.

A printer driver 411 is the image processing
program in the image processing apparatus 400 according to
the embodiment of the present invention, and includes a CMM

(color management module) processing section 412, a

25 BG/UCR/y correction processing section 413, a zooming
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(fromR& into CWY) . The BG@ UCR/ g correction
processi ng section 413 perfornms BG (bl ack generation)

w0 20demgsemder col or renoval ) processing from aP@yiR2006/305469
val ue and perfornms a g correction which is an
I nput/out put correction reflecting a characteristic of
a recordi ng device and user tBaste. The zoom ng section
414 perforns a zoom ng process corresponding to
seesabuot 444 ,ofe redegdondiprg céedicy. sEhé ignaddtd,om
processing section 415 rearranges the image data to
rdet cpattienn sdickiesi uilen damanfieicrepectndgg tiimk frlamit he
recordi ng device including a nulti-level and a snal
AHE 1 FRE Idott 1 HIE NSt ez iaN@ 1$RC 10k k4 e ndindtdes; dRiction
pattern data which are print inmage data obtained from

4;1?2 t :Tg’%%z %@JI\/{J 3} r%rl:% s};)siéigltgb %:é%\%ﬁ RAther .G dHn¥ image data

escri I'nto data for each
scannin nd arranges .the data to each nozz
DO, TAPTORTUL ALY Gt A st ol 21 i SdeiRgre for
416 is sent to the inkjet printer 500. The manuscri pt ,
samTitmr 1SGEK Patidion ac Sgiod mPasecthiogn 4 B cifbinseglevice
manuscri pt i mage data output fromthe gradation
(direere RPN g reeee tAMM 4 15 hehiBsY IRY t carsfesrtrieth it sing
corresponding to nulti-level dots that can be out put

dacamdrher linkjets ey GEIQ Yy gppEnsuiemn A mage (under
process to the image data 410 wth data correspondi ng

éo%w'féaﬁéxﬁa\a%l S Ofi AN 41808 Ra N dd el A ®rms a v

referred to as a tint bllock pattern) indicating that a
docu

SR g por D e SRR RS AR ARSI A i ng
characteristic of a recording device and user taste. The
zooming section 414 performs a zooming process
corresponding to resolution of the recording device. The
gradation processing section 415 rearranges the image data
to dot pattern disposition data for ejecting ink from the
recording device including a multi-level and a small value
matrix. The rasterizing section 416 divides dot pattern
data which are print image data obtained from the
manuscript and tint block pattern combining section 418
(described below) into data for each scanning and arranges
the data to each nozzle position. BAn output 417 from the
rasterizing section 416 is sent to the inkjet printer 500.
The manuscript and tint block pattern combining

section 418 combines manuscript image data output from the

gradation processing section 415 which are transformed into



bl ock generating section 419. Since the manuscript and
tint block pattern conbining section 418 conbi nes the
woraweses4spt | mage data with the data of the tiPCT/2064(305469
pattern corresponding to nulti-level dots that can be
output fromthe inkjet printer 500, the print inmage
data of the nulti-Ilevel dots5fhat can be output from
the inkjet printer 500 are generated. That is, a
dakauscrrpeprpndgegi sot mahstolaEdli AebSnhhascErpt PEnAGEPUL
data corresponding to nmulti-level dots that can be
foohpuhef Lamjtheprhkier poOnber applybygappl yimageaprocess to
i mge process to the manuscript inege, and the
tABNYREHEPHakARAG0dRE 8haHe teorbirRedpvhtiingatd multi-level
corresponding to nulti-level dots of the tint block
tecn_indj [ t [ b t-ed
PS5 r g Hoar! Barsd P W R TR & CBrf nt oFo0S dira=" °
©_corresponding.to Lti~l evel dots,that, can t put
5 tFPEnEﬁﬁSQiHQ?EFrB?FﬁPgﬁC één rghagngrg ggme$%eg§fgre,
when the docunent is duplicated by the inkjet printer
pEobibitegad o8 BEAPEr FE@ILRATCSEnEeEEaER DYs the tint
duplicated by the tint block pattern. Next, another
béwaiplge nier awhingh sels iomadd Jpr oSéssengheemasdsicyipt and
perfornmed by both the inmage processing apparatus 400
tang hedlgaetephi RbabidAtg Seexpbai 4ad. demdpinkd ithea
bl ock di agram show ng functions of an inmage processing

mABLRed (W chatRt Bed a siRer foraTed tBy canehker infRgR ock
processing programin the inage processing apparatus
10 pattern corresponding to multi-level dots that can be
output from the inkjet printer 500, the print image data ofl
the multi-level dots that can be output from the inkjet
printer 500 are generated.

That is, a manuscript image is transformed into
15 manuscript image data corresponding to multi-level dots
that can be output from the inkjet printer 500 by applying
an image process to the manuscript image, and the
manuscript image data are combined with data corresponding
to multi-level dots of the tint block pattern indicating
20 that the document is prohibited from being duplicated.
With this, print image data corresponding to multi-level
dots that can be output from the inkjet printer 500 are
generated. Therefore, when the document is duplicated by

the inkjet printer 500, it can be confirmed that the

25 document is duplicated by the tint block pattern.
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400 and the inkjet printer 500. That is, the inkjet

printer 500 nmainly perforns the i nage processing
woredohoeB48nd t he | mage processi ng appar at us 400PEEIF2006185469

a part of the image processing nethod. Wth this, a

hi gh- speed i mage processi ng nmethod can be perfornmed by

this exanple. A printer drive? 421 in the inmage

processi ng apparatus 400 includes a CMM processi ng

section 428xthi cmathaisfexanpliqrage vdat@h 4910 giNRFE f r om

application software froma col or space for a nonitor
pdbspkayniniethcdolier pepdcentdrbg betbr diherg itegecprocessing

(fromR@& into CWY), and a BG UCR/ g correction
aPpacee 8N 09GO R 24 Y &h Rerdfty s 86 (| 8gklained. Fig.

generation) / UCR (under color renoval) processing

ro alst r QL et [ S
1hrom a gﬁg&%pg#ggégﬁ Eﬁo§95§2f?ngtﬁgﬁs ol g whigh i ¢

an~inpu orrection ecting a characteristic
of a recordin evice. and _ user .taste.. | a i.ch
péPéeﬁﬁﬁﬁgbpﬁﬁgogaWblﬁgn gﬁ@ %Foﬁ?gﬁ?4§§§}§%%%owae%
correction processing section 424 are sent tq the
1maREe PIRCEREARI5OE 9K 3Py ilft RCcORBLE PEPOSEELINY apparatus
(corresponding to the controlling section 200 in Fig.
4D0) ainnl tthe iimkjet: priimters0600i nclThads i&zd6@ Agkiet
section 514 which perfornms a zoom ng process
pPPANRRSPETD REG11ha v @2elfdtinen tok tihe gee garcdieng idevineghoal and
gradati on processing section 515 which rearranges the

thERg & ARt & {2 det RALRIITASPeYIOt iy fahd fOhart of the

ejecting ink fromthe recordi ng device including a

ilnnmlélgteie;p!rgo:/c%gssggl ?ngﬁc'%gbl% mlﬁl %tirsi,x'a éf‘lriqgl’f'l-speed image
processing method can be performed by this example.

A printer driver 421 in the image processing
apparatus 400 includes a CMM processing section 423 which
transforms image data 410 given from application software
from a color space for a monitor display into a color space
for a reco;ding device (from RGB into CMY), and a BG/UCR/y
correction processing section 424 which performs BG (black
generation) / UCR (under color removal) processing from a
CYM value and performs a Yy correction which is an
input/output corréction reflecting a characteristic of a
recordihg device and user taste. Image data which are
manuscript data generated from the BG/UCR/y correction
processing section 424 are sent to the inkjet printer 500.

A printer controller 511 (corresponding to the

controlling section 200 in Fig. 7) in the inkjet printer
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di vi des dot pattern data which are print inage data
obtai ned froma manuscript and tint block pattern
W@ 0vbiose4ey section 518 (described bel ow) i nto PEI/aP2005/305469
each scanning and arranges the data to for the
posi tion of each nozzle perform ng printing. An output
517 fromthe rasterizing seck4on 516 is sent to the
head driving controller 207 (see Figu 7 ) . Further, ,
5¢Peipeindes @onepdingrsstlipnchlfeyNiRB RBROSERFpPE AREMING
tint block pattern conbining section 518 which
peoabsaesomaasponiphygi megecdatlatdownpuaf firlgm téeording device,
gradation processing section 515. The i mge data are
at §208kel BRUpBEesdahg eettespoplbnghiehmibbirrhayes the
dots that can be output fromthe inkjet printer 500 by

i@EQEYBQEaaniHBEGFBE9%§ﬁSd£Qp&9§tkaagaﬁ€§t@oknegécéﬁﬁglink

I mage processing apparatus 400 wt ata

corr onding.to [ti. |level 0 [Weg:] t n
EEOmnE Bl SERORAL Lar AT T8 SAPH R TRaf Biboeuneney st
prohi bited from bei ng duplicated generated by tint
SBRéek VGeHEr BEFAG*XselfPoR B528LCEIA Qgtﬁgcﬁﬁﬁﬁséﬁ@pwgéﬁg
tint block pattern conbiningsection 518 conbines the
domndser dpt pragerdatatai vhicheagsat Rréfntt RdagentabPock
pattern corresponding to nulti-level dots that can be
obttpukdf fepmt hemiankjsetripti ahdr t508, billbekppatteirmagembining
data corresponding to the nmulti-level dots that can be
sQUtRWhL Brem ke cirikicet bbb eAn00 dake geneaahedcahidhng

is since the inkjet printer 500 includes

and arranges the data to for the position of each nozzle
performing printing. An output 517 from the rasterizing -
section 516 is sent to the head driving controller 207 (see
Fig. 7).

Further, the printer controller 511 includes the
manuscript and tint block pattern combining section 518
which combines manuscript image data output from the
gradation processing section 515. The image data are
transformed into data corresponding to multi-level dots
that can be output from the inkjet printer 500 by applying
an image process fo the image data input from the image
processing apparatus 400 with data corresponding to multi-
level dots of an image pattern (tint block pattern)
indicating that a document is prohibited from being

duplicated generated by a tint block generating section 519.

Since the manuscript and tint block pattern combining



t he manuscript and tint block pattern conbining

section 518 whi ch conbi nes manuscript imge data with
walaioa/0e45R tint bl ock pattern indicating that BCT/JP2006/305469

docunent is prohibited from being duplicated generated

by the tint block generating section 519, when the

docunent is duplicated by th&5i nkjet printer 500, and

the rasterizing section 516 which fornms print inmage
sgataosop - BspOMBILAGSt SNEhBRRUBEL1PEy emaght Safp yp}ﬁ%yitﬁ&

an i mage process, it can be confirned that the
ddaeun€énthestdupl bdac&dpbytena comtrelbpookipgt ter mulAas-level

t he i mage processing nethod according to the
derkodhaENtanf beheuppasedt-omnaet ok eanyrane caf SOl the

nmet hods shown in Figs. 12 and 13 can be used. However,

e e i eEbOndldg soused fRnttheevel dots that
pgggfaéggpgnd%?%?%grgﬁbgdpneng o? t he presénteve °oFs 2

© invention, That is n. l e i [ t i nkj

5 P Ber BaH ages et AETIRE BU OGR! ot AL Seroare
generates a recording dot pattern py receivi an
i mge forﬁ??@FcbﬁnaﬁgP%ﬁ %r?%%j%gﬁﬂﬁhﬂ?e¥s§§QpFﬁF%gﬁes
in detail. In other words, a print command from _
taepmesasicon PEoBnEartd Nkhibd 9 Gks Pakd@ie oM i@y section 518
I magepr ocessi ng apparatus 400 is processed in the
whriicht eomiiineer méhl scsabttwame)gel mlattae wirmhgelafroces si g nt
apparatus 400 (host conmputer) , dot pattern data of

PWdK phetelrndahsii(tinl ithage adalcrunshitCh sCar I8 bited - from
output fromthe inkjet printer 500 are generated in

D s
section 519, when the document is duplicated by the inkjet
printer 500, and the rasterizing section 516 which forms
print image data corresponding to the multi-level dots by
applying an image process, it can be confirmed that the

15 document is duplicated by the tint block pattern.

As the image processing method according to the
embodiment of the present invention, any one of the methods
shown in Figs. 12 and 13 can be used. However, the example‘
shown in Fig. 12 is used for the explanation of the

20 embodiment of the present invention. That is, an example
in which the inkjet printer 500 does not include a function
that actually generates a recording dot pattern by
receiving an image forming command or a print command, is

explained in detail. In other words, a print command from

25 application software which is executed in the image



transferred to the inkjet printer 500, then output
fromthe inkjet printer 500. Specifically, in the
W0 pegeIgaspcessi ng apparatus 400, a nmanuscri pt BCDIP2066/305469
docunent and a drawing is formed by using application
software (for exanple, Wrd or Excel of Mcrosoft,
regi stered trademarks) . TheSapplication software is
not limted to the above described software. By a _
PEPCRE S HAMBRP e Uehé Ofai s OHOSE SEREMLh & Pep b iddeiroflriver
software or an GS, in order that the inkjet printer
4800 (carfitpeiret) tihe thendsediepprades spnigne@padeEitrer 4901 (host
in the i mage processi ng apparatus 400 (host conputer)
cgeperatres dorg@atabanotathe ofamuserii-pevednpesed @fridat
size information which can be reproduced by the inkjet
i&%p%t%%t%gow%ﬁcﬁpgbﬁ' b%&%ﬁwp&QQﬁﬁ%%@g1%%%Qﬂﬁ%f§MMer 500
B g correction, zoom ng, and gradation

5 agc: O%t%%%lr%%etdo :Lnn%g% %{a egg)d:t IE% @%%3 (rég)g%&atld’é I4I’blﬂ etthe

ers, an |ng I"et’s

required resolutlon Si ize is dlfferent
pE&?‘Fe%E@ﬁ& ﬁ]g'lttao ag&sit % Zr?tc{1 %ﬁ’ﬂ %thff

ki nds of dot sizes are avallable i n one print nDde
tanastiea riefade diea 1okowtn Ragntsirz 90,1 frhiee quilgudt from the
printer 500, the nunber of dot sizes used in one print
imkdeti priioder BIE.si ze (vol une) of an ejecting ink

dropl et cannot always be controlled accurately for an

ej ecting fepguencyalafy wheshehemayabproeésbihg epparatus

dat a expressing

10 400, a manuscript such as a document and a drawing 1is
formed by using application software (for example, Word or
Excel of Microsoft, registered trademarks). The
application software is not limited to the above describe&
software. By a print command for the manuscript from the

15 application software or an 0S, in order that the inkjet
printer SOO‘can print the manuscript, the printer driver
411 in the image processing apparatus 400 (host computer)
generates image data of the manuscript composed of dot size
information which can be reproduced by the inkjet printer

20 500 by applying image processing such as CMM, BG/UCR/y
correction, zooming, and gradation processing to image data
of the manuscript.

In inkjet printers, an ejecting method of ink

droplets, a required resolution, and a using dot size is

25 different corresponding to desired print quality.
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mul ti-level dots is increased, processing the inmage
data becones slow, therefore, it is decided that the

warmwe/oedsstdots is four or less in the enbodi meneCDIP6E305469

present invention. Consequently, manuscript inmge data
applied to the i nage processi ng becone i nage data
havi ng four-val ue dot informat/i on, and can be
expressed by two bits. A tint bl ock pattern

Therefared ByKkipdst Pht dBFoSK 268t B&Fn aaéﬁéestllen@ns gBEi BFint
419. The tint block pattern generating section 419

mgderer ands thet inagbl dekapsticer n otage zpat-t edn) ther Apdgiet
by dot size information reproduci ble by the inkjet

pRhinfkeer 5900. thBahun®eraodoidosi ze zeal ueeidn ihhenki print mode
bl ock pattern data and that in the inmage data forned

1Ry fohe . ”aﬁ%%C%hEE 3%%1%%%@|0Enahh%jb@%hﬁb RAKNHRHPIRR.
For exanpl e, val ue dots are expressed by 2 bits

bh%%’aal%g%lbf(gﬁgtkoﬁﬂg%Fa?%ﬂr%k%ﬁk‘%%f’ i%ae?%lng

OWs a small 1nk

ehoms a medi %opl andg( % %h%g% a Iar%e .
frRRIGRGYlr e A Flbenl MReLgPdme Svf’g CexApi-e S +nd
of the tint block pattern A s shown in Fi 14, a dot
mpdttierlevstlt Wotsi At Bredteasact e P oics SEdmso dfagst sata
havi ng constant dot sizes whose array density is
beansteants.1 okhe thieme folreck igatitserdedisledorppesed hef sdates of
601 having a |arge dot diameter which show letters

dotd Gat ifghr vat 1kkiss idoeainerRmbdclipleohi kift ethe pomskeitng
duplicated at the time of print out and dots 602
HAEAG & SR 4ok HiraREt @farshQWIRE 8mage data applied to
the image processing become image data having four-value
dot information, and can be expressed by two bits.

A tint block pattern is generated by the tint
block pattern generating section 419. The tint block
pattern generating section 419 generates a tint block
pattern (image pattern) formed by dot size information
reproducible by the inkjet printer 500. That is, a dot
size value in the tint block pattern data and that in the
image data formed by the manuscript are equal in the inkjet
printer 500. For example, when 4-value dots are expressed
by 2 bits (bitl, bit0), (0 0) shows non-ejection of an ink
droplet, (0 1) shows a small ink droplet, (1 0) shows a
medium ink droplet, and (1 1) shows a large ink droplet.

Fig. 14 is a diagram showing an example of the

tint block pattern. As shown in Fig. 14, a dot pattern of
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background. The dots 602 show ng the background are

formed at dot positions determ ned by the recording
wa@lenwsioesss7 and the dots 601 showi ng | etters i ndPCHIR2005/305469

that this docunment is prohibited from being duplicated

are fornmed by having a vacant space of one dot in the

mai n scanni ng directi on and 6Be-sub scanni ng

direction. That is, the tint block pattern is forned

thy adnteddpcknwpadsesnmics €caPaseferd &od sdhpvapgnconstant

fromeach other; with this, a mark part such as

diogt tseizse ss wbwiseg atriraty dlee sddgyurientcons tandghi biThed tfingmblock

bei ng duplicated and a background part can be printed.
phttfthier i st Remboridblod@C kiggat tsernn hean ke of aarge By tatdiameter

| east two dots whose dianeters are different from each

waliRer sMdih 13cdihdenent Ay ¢8R% i MddeuhBhe i3

mark part such as letters indicating that the docunent

I.S.prahibjted from bein upl.i_ cated . and ackgroun
o T el e R o (P R PR o
bl ock pattern is studied, .the size of dots can be

2961 S, OFhBRVIES PorsTBRAmIOs, B LETT GloHaTHg 2

medi umin which a manuscripthaving a tint block

beatgsannics f Gheedots 6OZd Shpwa nec e bastkggound are formed
duplicating apparatus, by selecting the size of dots,
attheladotro 6@ ontsi clle tehroirleet fogr $ hiendiecatridigat kianstihy, and
manuscript is prohibited from being duplicated can be

tdhe! erdied end shideriget 9 A2 rehavidie e oatidr eund ARk ument

not detected.

is prohibited from being duplicated are formed by having a
vacant space of one dot in the main scanning direction and
the sub scanning direction.

That is, the tint block pattern is formed by a£
least two dots whose diameters are different from each
other; with this, a mark part such as letters showing that
the documeﬁt is prohibited from being duplicated and a
background part can be printed. Further, the tint block
pattern can be formed by at least two dots whose diameters

.are different from each other with a different array
density; with this; a mark part such as letters indicating
that the document is prohibited from being duplicated and a
background part can be printed.

When the size of dots of the tint block pattern

is studied, the size of dots can be selected. That is, for

example, when a recording medium in which a manuscript



That is, it is decided that the size of the dots 601
is alarge ink droplet dot reproducible at the tine of

waelepbiogsasi ng a manuscri pt at the duplicati ng apERIRDUB305469
and the size of the dots 602 is relatively smaller
than that of the dots 601; that is, the size of the
dots 602 is hardly reprodueci Bl% -at the tinme of
duplicating. In this, reproducibility of dots at the
e o ddprt edddiy RateE addc diferfto nichs 16 Y §§ Acanner
of dots which can be surely read by a scanner in
afelaatdugd iwiatth ntch e pressa tuts o yofs e lheec iy itdwat isigee of dots,
apparatus. Further, the reproducibility of dots at the
tHamidafs dupl ivgdatdgHdwe Jdacyrenti raependis Ot Heal i101s
factors, for exanple, that the duplicating apparatus
i H496$,12 SNOISe MM NG AN Hel 100y die RIAYS Riatelpe
concentration’per unit area of the two dot patterns

' rnmed byt dots .60 d..the dotss 6 | nost_ t he

5 R e the b R s L dfbt
t hem as_bei ng the sane. However, when the docunent is
Gest-ed, only the mark part and the nmanuscript are

detected by the scanner and the Iettersindigatin% t hat
t he docunelhaisiprohitbicederidrib&nAg dbpl Feéace@iafie dots
the manuscript are printed on a recording nedium wth
@i sis id leargdelrdonitopiett tdrat tdrer@boeiidrg @ts the time of
prohi bited from being duplicated. In addition, when
duiel dettsi P la anchddter dot SatbGhardud or deed iy ddieasaites and

color, the mark part and the
10 the size of the dots 602 is relatively smaller than that of

the dots 601; that is, the size of the dots 602 is hardly
reproducible at the time of duplicating. 1In this,
reproducibility of dots at the time of duplicating the
document depends on the size of dots which can be surely

15 read by a scanner in relation with the resolution of the
duplicating apparatus.v Further, the reproducibility of
dots at the time of duplicating the document depends on
various factors, for example, that the duplicating
apparatus includes a noise removing function.

20 The blaék pixel concentration per unit area of
the two dot patterns formed by the dots 601 and the dots
602 are almost the same, so that when they are juxtaposed,
human eyes see them as being the same. However, when the
document is duplicated, only the mark part and the

25 manuscript are detected by the scanner and the letters



background part are hardly distinguishable at the tine

of printing. Referring to Fig. 15, an exanple in which
w@2aeos¥ent with a tint block pattern is printRdr/aredos/305469
~the printed docunent is duplicated is explained. Fig.

15 is a diagram show ng a docunent in which a tint

bl ock pattern is fornmed. In Epg- 15 (a), a print imge

of the docunment printed by the inkjet printer 500 is
isdowatihg Ehgt Ihe( blocumaenduplsi patoddbitege fofort beeing

print image produced by a duplicating apparatus is
dsRAWRa tAdS a3lOWhd Ratiu@cript(@ke pPriindepl ol & MRS rding

printed by the inkjet printer 500, a tint block

rn .f_or med e I f i
SBREIRERL 8] (R AR R AR, S gepmene <o

%ﬁ% E n_600 cané&glforned on a bl ank space ot her
& Pt P A9 % 'nt block pattern is

forned by two kinds of ink droplet dots_as deSCTIS ed

5  above. Wheh't fdddbéaRentReR Hﬂ%l@@%ﬁeéOloﬁPQ gBpgdots 602
formed by the large ink droplets are detected by the
achep Ifiocateidn dpya pyier starss aved orec e drastk @agdpemndiitiiie t he
manuscript. A s shown in Fig.15 (b) , letters
Yaukigeatuindy dahed dde rineilverti sts renolsheitied &t ahdeiimge of
duplicated (in this case, letters "DUPLI CATI ON

g BLTED") appear; with this, it can be confirmed
t hat the docunent is prohlblted from bei ng duplicated.

N e e RERPELHIG, 81 08215 eyl sebsbhesn

10 document with a tint block pattern is printed and the
printed document is duplicated is explained. Fig. 15 is a
diagram showing a document in which a tint block pattern is
formed. 1In Fig. 15 (a), a print image of the document
printed by the inkjet printer 500 is shown. In Fig. 15 (b),

15 a duplicatgd image of the print image produced by a
duplicating apparatus is shown. As shown in Fig. 15 (a),
in a print image printed by the inkjet printer 500, a tint
block pattern 600 is formed on the entire face of the
document by the inkjet printer 500. In this, the tint

20 block pattern 600 can be formed on a blank space other than
the manﬁscript part. The tint block pattern is formed by
two kinds of ink droplet dots as described above. When the
document is duplicated, only dots formed by the large.ink

droplets are detected by the duplicating apparatus and

25 ‘recorded on a paper with the manuscript. As shown in Fig.
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explained in nore detail. In the i mage processing
apparatus 400, data of the tint block pattern are
W@ @eeB4sh t he storage 406 which is a predet erPCTI#RR006/305469
menory. The CPU 401 reads the data of the tint block
pattern fromthe storage 406 and adjusts the size of
the data of the tint block_pgttern so that the tint
bl ock pattern can be fornmed on the entire face of the
188NUSCr ipttand gedecatesgdahatofthehdotiumienttl dek prohibited
pattern corresponding to nulti-Ilevel dots which can be
f%ﬁlpﬁtelhbo%bh&cla@éldet iBr ikpter 20Q., Thetdatsa vofuprheaTIon
tint bloCk pattern is conbi ned with the manuscri pt
a t manys pt,.a
eI R S A E“% R Drrnter iy Tt

411. In th conbi ni.n r oc or, ex l.e, th

thEndeermsD |ﬁ§g@r8§ﬁ§ E EEPH Bedvg n%%& ted

exanple, 2- bit data) , and the data of the tlnt bl ock

pattern ar¥exhe SheedPRf¥atiedePreeess ¢H the tint block

manuscri pt i mage data, data show ng non-ejection of an

pantk egdnoplvett har ¢ i@ ®lpdkn gemietdat ot G ct iTmerddfries,

only when the manuscript inmage data are(0 0), an OR

e&?&é@hie@n iwherreeiddteri 1hi t Tirs thd tinagedericted dimde 1"
ter conbining) is perforned with the data of the

t&)‘p@&a@u%dfm@at @iy oW tthhd hiist \Ml%kt 4l ofrd Rored in

nt bl ock pattern are multi-|evel data in the non

B0 A, MR T P ek e
401 reads the data of the tint block pattern from the
storage 406 and adjusts the size of the data of the tint
block pattern so that the tint block pattern can be formed
on the entire face of the manuscript and generates data of
the tint block pattern corresponding to multi-level dots
which can be output from the inkjet printer 500.

The data of the tint block pattern is combined
with the manuscript image data (document) by the manuscript -
and tint block pattern combining section 418 in the printer
driver 411.

In the combining process, for example, the
manuscript image data are multi-level data (for example, 2-
bit data), and the data of the tint block pattern are the
same multi-level data. In the manuscript image data; data
showing non-ejection of an ink droplet are (0 0) in (bitl,

bit0). Therefore, only when the manuscript image data are
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(print data) . After this, a rasterizing process is
applied to the data output fromthe manuscript and

WO 20vb/09846T Kk pattern conbi ni ng section 418 at tPET/JP2006/305469
rasterizing section 416, corresponding to the head
structure of the inkjet printer 500, and i mage data
havi ng a del ay correspondi ngghbo-data horizontal and
vertical transformation and nozzle disposition are
(or ansf anr e® beetrhe iionk|j(@hepr ieit-eer50Q tviis t1e, it is
interface 407. The inkjet printer 500 stores the

dbtansheriets Mage jdalka icdrdimasysr idaba iR WeN the
predeterm ned data are received, the inkjet printer

a309 dr g%gagtg%%g&%@ ggt*&%%.llw@%r %cgﬂ,ghn%ge e ®ata

recei ve rmn I mage data in |

nyscr.i,pt d the tint block t.ern_ar.e r on _a
oggéngFﬁ@tn%ﬂP PR&FEr o e ﬁ@i%ﬁf%fﬁﬁhﬂ%éﬁn %%f in’the
apparatus whi ch duplicates a secret docunent prjinted
new PRASH tFgliofkjcdt the meey sy hts igggsaidadd, A the non
descri bed above, when a printed out manuscri pthaving a
piriimtt ilplgo ale gpaint,eda tiss achgpldheatoed, te parlitioflavsl timpge data
bl ock pattern appears in the duplicated docunent. In

e rexas .shown in Fig. 15, letters 601 "DUPLI CATI ON
PROHI BI TED' appear. As descri bed above, when a

manuscri pt akRewhighsa bi Phsbbeekipgt bepBeks eabagdeded to
is duplicated, either a letter region or a background
ﬂﬁgmdg%aaQRﬁﬁﬁﬁ:'from the manuscript and tint block pattern
combining section 418 at the rasterizing section 416,
corresponding to the head structure of the inkjet printer
500, and image data having a delay corresponding to data
horizontal and vertical transformation and nozzle
disposition are transferred to the inkjet printer 500 via
the interface 407. The inkJjet printer 500 stores the
transferred image data in a raster data memory. When
predetermined data are received, the inkjet printer 500
drives the recording head 11 corresponding to the received
data and prints image data in which the manuscript and the
tint block pattern are formed on a recording medium (paper
22).

Next, a duplicating apparatus which duplicates a
secret document printed out from the inkjet printer 500 is

explained.

As described above, when a printed out manuscript
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This conmes fromthat one region is reproducible and
the other region is hardly reproducible. In other
wWowr0ds984ST nce a regi on whi ch does not appear i|iBCTIGR2006/305469
noticed, a remaining region can be noticed. As
descri bed above, a tint block pattern generating such
a phenonenon is conposed of gzset of two kinds of dots
whose sizes are different. That is, a small dot is
hivai dyyar epnodotedkapdtackar e deplisategs odupedtopt hbe
two dots. In an inkjet printer, a |large dot nust have
t@ntapyecdi paet &rnvhj §ea@anibethepaoﬁma:edtaﬁddacsmaht. In
dot nust have a sma di aneter which is hardly

tﬁgpéggﬂﬁgg'shgwﬁhﬁni@Eb?t1B§iDé@fer@s6d§ssbbbgdcﬁﬁ@®ﬁ,
two dot h

laneters are fealized by changi ng energy of a

iy f or m whi ch i.s _gi - oL
Pgﬁlbﬁéﬁ?ﬂ?lﬁggﬁég% ot BeEraE hands oy o PR ac R P et
SprRhLEP FcHiFCRLPRE BBBTST0ebEr PBBALFBond) AYCRET -Cor

i ncl udi ng the above ink and piezoelectric elenents is
eihbeal hedetsemnnabaonupasda Farkaspunpy r€NaRE AGPERES -
dotsize, a dot reproducing experinment is performed by
TRikNtbngsa fdenuteat oneareginal ipapeprbyuedbdddeng &he
tint block pattern. Conditions of the dot reproducing
ofxeer ranbnane asrboll eeprobliBkdet .Primnt ether words, since
a region which does not appear is not noticed, a remaining
region can be noticed.

As described above, a tint block pattern
generating such a phenomenon is composed of a set of two
kinds of dots whose sizes are different. That is, a small
dot is hardly reproduced and a large dot is reproduced of
the two dots. In an inkjet printer, a large dot must have
a large diameter which can be reproduced and a small dot
must have a small diameter which is hardly reproduced. 1In
the inkjet printer, as described above, two dot diameters
are realized by changing energy of a driving waveform which
is given to the pilezoelectric element.

In order to decide necessary dot sizes in the
multi-level dot sizes in the inkjet printef, an inkjet
printer in which the above described recording head

including the above ink and piezoelectric elements is

installed is manufactured. Further, by changing the dot
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Nozzl e array pitch: 300 dpi The nunmber of nozzles: 384
nozzl es/color, 4 colors (YMZK) |mage resolution: 300

wa@lpios/08387 dpi The di ameter of dots: 40, 60, 70PCBIR2006/305469

.90, 120, 140 mm (vari abl e dependi ng on the nunber of
driving pul ses and a driving voltage) Fornmed inmage

colors: (primary colors) K-,6€ - M, Y (secondary

colors) R, G, B As aresult of the dot reproducing
séxper aneot, reproducrisiokexkeri@entMis RerfGrawd Ry, printing
when the dianmeter of the dot is 80 nmor nore, the

at iddtcubleoek opatst elotniad epeedbyedmband inher tthet block

di aneter thereof is 90 mmor nore, the tint block mark

ﬂ %t%ggioduced wi thout blurring on the entire region.

Ther e ore, fromthe above experinment, it is necessary

that the dianeter e ﬁ t §%%PHU 0r e, : £
further, i%o%? g%oﬁé égr% § ?ggro ce ?%éﬂgogé?e%h%en are
di aneter of the dot is required to be 90 mm or nore.
5nthed 14Se of Y (yellow) , the dots cannot be
reproduced even when the dianmeter of the dots is 140
mm ( maxi nuffdkaaet Brynterh order not to surely
reproduce the dots wthout staining the face of the
paper, theNdrairet errafy phecdot3D8 deduired to be 60 mm
or less. Therefore, in the image processing apparatus
and the inihet nphbakebrageerUesg Be4t Aezzles/color, x 4
colors (YMCK)

Image resolution: 300 dpi, 600 dpi

The diameter of dots: 40, 60, 70, 80, 90, 120,
140 pym (variable depending on the number of driving pulses
and a driving voltage)

Formed image colors: (primary colors) K, C, M, Y

(secondary colors) R, G, B

As a result of the dot reproducing experiment, in
colors of K, C, M, R, G, and B, when the diameter of the
dot is 80 um or more, the tint block pattern is reproduced,
and when the diameter thereof is 90 pm or more, the tint
block mark is reproduced without blurring on the entire
region.

Therefore, from the above experiment, it is
necessary that the diameter of the dot be 80 pm or more;

further, in order to surely reproduce the dots, the

diameter of the dot is required to be 90 uym or more. In



10

15

20

25

enbodi nent of the present invention, the driving

voltage is decided so that the dianeter of the dots
whewmonesst he above val ue. Next, referring to FP@I/JP806/305469

an i mage processing nmethod, a programthereof, and an

i mage processing apparatus according to anot her

enbodi nent of the present Lngention are expl ai ned.

Fig. 16 is a block diagram show ng functions of the
theagespr ofeg¥si(pglietwhodtirki dhtiss cpenbor red rbprihiaced even

i mage processing programin the inmage processing
waBparaktugiameoedi bF tacanetber senhodizpenhagt mibediameter) .

present invention. In this case, the inmge processing

I?eggﬁgriﬁoEeEEo%ﬁﬁglgyr@pggahc%oﬁﬁgt%6t§u%ﬁtﬁ%u% BEaining
an 1 mage processing apparatus) , and the PCis

requent | ed for a relatively | ow 1.nkj :
HOFLACEr Ph TR PACCHS E08 GHETRCE Brer ar Fugr Lafeapired
an_i mage processing programin the i € processing .
teppar &Pu¥m466 é@é@rdiﬁ&gF§f858VhéP gg%g&pﬁgﬁtpngFﬁglng
present invention, and includes a manuscript and tint
aplpecia tpat Badn thenbinkiied Sednitedr 2IPRHIdERIcERbItRES
i mage data 410 of a manuscript given from application
esbioid@iea tWotth thrage edana dhvanttiion ,bltbek drattieon vgildege is
froma tint block pattern generating section 439.

deildRer sot R@aRr ML ldiGhietelr 431 tihRcluaes bacoMds the above
processing section 432, a BG UCR/ g correction
v%rlql%q SSiI ng

Next, referring to Fig. 16, an image processing
method, a program thereof, and an image processiné
apparatus according to another embodiment of the present
invention are explained. Fig. 16 is a block diagram
showing functions of the image processing method which is
performed by the image processing program in the image
processing apparatus according to another embodiment of the
present invention. In this case, the image processing
method is performed by a host computer such as a PC (an
image processing apparatus), and the PC is frequently used
for a relatively low-cost inkjet printer in a printing
system..

A printer driver 431 is an image processing
program in the image processing apparatus 400 according to

another embodiment of the present invention, and includes a

manuscript and tint block pattern combining section 438
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section 433, a zoom ng section 434, a gradation
processing section 435, and a rasterizing section 436.

W b@e/EPr ocessi ng section 432 transforns thePCTERPO06/305469
data out put fromthe manuscript and tint block pattern
conbi ni ng section 438 froma col or space for a nonitor
di splay into a col or space f®6 a recordi ng devi ce
(fromR@& into CW) . The BG UCR/ g correction
wirioge ssimiyl rsee g o 3 tperd 00 nest BG nfd weke getheg avémnjrom
/ UCR (under color renoval) processing froma CYM
add Le-aanicbrpesd Drwesrea Wi torimecd ¢ afatdi wth d sttt block
i nput/output correction reflecting a characteristic of
gates dngdem e And i USEScit 3Sd e GO Hhg section
section 434 perforns a zoom ng process correspondi ng
fyresolution of the recording device. The gradation
processi ng section 435 rearranges the inmage data to

racordi ng BEvEEBH nEPBOPAGrERUFEL Yoy P Tari g i P CHY

value matri x. The rasterizing section 436 divides dot.

PR eeTH- At SEF RN dbtdy i %%/gtﬁp%é\érﬁﬁwwwgcw@ng
data to each nozzle position. An output (print inmge
skxtta)omd 3733 r om 2deniTasterdiziony 424t i @8Rt o eptocessing
tothe inkjet printer 500. Specifically, in the.inmge
$EOCRSS 1 4R Appad ad USa S Whi 6dy s Scial hrosd 3 g onprier cippC)

, a manuscript such as a docunent and a drawing is

%@55@59%(%&91&9%32035&&93?@&%}% ({14 g &X3PA Sputput
rd or cel of Mcrosoft, registered tradenmarks) .

E!%%ﬁ%%éiﬁéﬁ&éﬁ&fﬁ%tgﬁﬁe%iﬁkr%&ock pattern combining

section 438 from a color space for a monitor display into a
color space for a recording device (from RGB into CMY).

The BG/UCR/y correction processing section 433 performs BG
(black generation) / UCR (under color removal) processing
from a CYM value and performs a y correction which is an
input/output correction reflecting a characteristic of a
recording device and a user taste. The zooming section 434
performs a zooming process corresponding to resolution of
the recording device. The gradation processing section 435
rearranges the image data to dot pattern disposition data
ejecting from the recording device including a multi-level
and a small value matrix. The rasterizing section 436
divides dot pattern data into data in each scanning and
meets the data to each nozzle position. An output (print

image data) 437 from the rasterizing section 436 is sent to
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limted to the above described software. By a print
command for the manuscript fromthe application

W@ odobnes467 or an OGS, the printer driver 431 in PCEIP20GGB5469

processi ng apparatus 400 (host conputer) causes the
tint block pattern generating section 439 to generates
a tint block pattern. The tirg7 bl ock pattern data
generated at this tinme are different fromthe tint
thieodk kj&ttt ermindatra S5déscri bed above, are i mage data
equal to the manuscript data (generally, 8- bit data)
The i magepdataieflihe thnthbl eskgpaprecasatag apparatus
conmbi ned with the nmanuscript imge data and i nmage data

Ao WG the 4 ilfstblRadoratt efst) s £rkeddedigt aslianks a

space of the manuscript are fornmed. After this, in

dgaﬁcﬁlﬁ{eéqtrto §(%{?{, nalt cﬂ:%‘iﬂltn £ J_Im%n% E}HI g%r%x{é eaér%k_ﬂ c,egtion

MAge processi ng suc

processin t he BE_ UCR/ orrectian essin t he
SESHARE prioto iy cand! T Gt ST o proCEeT T 1 o

applied to the image data output fromthe manuscri pt

&l ttiane b tgEdpanke)n cOMf MARL s@dtligh s warRl 15 not

i mage data conposed of dot size information which can
Ihenirteqat doucete pdviee dadgmithprd aeftwe0te ar Sy ar nedint

Since the image processing is applied to the tint

drecta Patderdhe valiigsr e whish e G981 isdaeisobesoriwngre or
the letters and the background of the tint block

PRGEr N A, D v aPIpduEed £Yen phan g ddBd% cessing
processing 1s applied, are set beforehand i'n the | nmage
#jp%%%%%’hfoé | mosbcl occokm uactetre)r nCal?Qeds t’tn‘?e i% kgfé& a;fae’ctern
generating section 439 to generates a tint block pattern.
The tint block pattern data generated at this time are
different from the tint block pattern data described abové,
are image data equal to the manuscript data (generally, 8-
bit data). The image data of the tint block pattern are
combined with the manuscript image data and image data in
which the tint block pattern is embedded in a blank space
of the manuscript are formed.

After this, in order to print out the image data
from the inkjet pfinter 500, image processing such as the
CMM proéessing, the BG/UCR/y correction processing, the
zooming processing, and the gradation processing is applied
to the image data output from the manuscript and tint block

pattern combining section 438, and image data composed of

dot size information which can be reproduced by the inkjet



the values. In an inkjet printer, an ejecting nethod
of ink droplets, a reguired resolution, a using dot
w@ e/ 028467 di fferent correspondi ng to desired pPCTIIP2006/305469
quality; therefore, n kinds of dot sizes are avail able
in one print node. Therefore, the i nage data show n
values. In the inkjet printe$8500, the nunber of dot
sizes using in one print node is four. The size, _
Pt eme) 00famm &9Eeed ng $HRCHr B etMREAANDT OHRS 2 HAySS
controlled accurately for an ejecting frequency, and
apybieied hieo nuindetrimf hldosk opataesn expabsss ngbywuvhich evle¢ dot
dots is increased, the speed processing the image data
sPesompscohong therefotersi sndistechdedgtbandt be shaetint
of dots is four or |less. Consequently, manuscri pt

bi@age%gﬁérﬁp@éﬁ eaetP@pwagse@rQgsﬁ,s@mgnb@ﬁe@maggge

data ‘having four-value dot information, and can

expressed by t bits. ' . h i
R R Tt e
osed of dots havingnconstapt dot sizgs whose arra
t

conp .
oflchiaet FInt BonSK apet ¥REM | ARIbFBEKPAPEePAtPs2ED 8§%§d by
of dots 601 having a | arge dot di aneter which shows
thetvetgesndi cating that this docunent is prohibited
frombeing duplicated at the tine of print out and
dots 602 Haviarg imisied lpmiottedi aret exjeshiomaqignethod of ink
background. The dots 602 show ng the background are
dfepmedsat adetgRoskli easodatebfl ngdubynyheaoreeardi age

density,
10 different corresponding to desired print gquality; therefore,
n kinds of dot sizes are available in one print mode.
Therefore, the image data show n values.

In the inkjet printer 500, the number of dot
sizes using in one print mode is four. The size (volume)
15 of an ejecting ink droplet cannot be always controlled
accurately for an ejecting frequency, and when the number
of bits of data expressing multi-level dots is increased,
the speed processing the image data becomes slow; thereforé,
it is decided that the size of dots is four or less.
20 Consequently, manﬁscript image data applied the image
processing become image data having four-value dot
information, and can be expressed by two bits.

As described above, as shown in Fig. 14, a'dot

pattern of the tint block pattern is composed of dots

25 having constant dot sizes whose array density is constant.
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and the dots 601 showing letters indicating that this
docunent is prohibited frombeing duplicated are
w0 o00aeeB48y havi ng a vacant space of one dot i nP@TIEP20€/305469
scanning direction and the sub scanning direction.
That is, the tint block pattern is fornmed by at | east
two dots whose dianeters arec®ifferent fromeach
other; with this, a mark part such as letters show ng
Thﬁatlﬁﬁebb@%bnﬁﬁit@§npFéhPBmP%aeﬁr@ﬁwE@Fﬁg69épbﬁgéﬁgda
and a background part can be printed. Further, the
large bbbc@i@meternWbaqhbehbmﬁnbdtbyratihéésatimg tbes this
whose di aneters are different fromeach other with a
ddefihenent s aprayipensdt Yrom bbihfi dupaimatkdpatt thachime of
as letters showi ng that the docunent is prohibited

££ﬂ€1égtngnguabtgabgg 3891ﬁgb§CEHEQQngo@aﬁﬁaﬁéﬁegeshow1ng
prlnte Wien the size of dots of the tint block

aDBLLELRC| 8t Uhednothe cBhzengl gt spgan e sl.as mgg

s r exanp en a reco d|n min

a nanuscrlpt wWth a tint block tern is forne
P ERECD g L OEa RS 9T AIITSEIS Sppafar FREOBy S density,

sel ecting the size of dots, thedots 601 shomnn% ,
angt thesdphdi 68Li AjoWhaE LRetAEAUSBALPRLILEIPEBRTDEDES
from being duplicated can be detected and the dots 602
dshamengy thepbabkbioedd face hetfndetiepfiedatEHatres fortned by
is decided that the size of the dots 601 is a |arge
hbdkndr apketadet spepeodiciobeedat thethiemMmadh scanning

duplicating a manuscript at the duplicating apparatus
d%?gctlon and the sub scanning direction.

That is, the tint block pattern is formed by at
least two dots whose diameters are different from each
other; with this, a mark part such as letters showing tha£
the document is prohibited from being duplicated and a
background part can be printed. Further, the tint block
pattern can be formed by at least two dots whose diameters
are different from each other with a different array
density; with this, a mark part such as letters showing
that the document is prohibited from being duplicated and a
backgrouﬁd part caﬁ be printed.

When the size of dots of the tint block pattern
is studied, the size of dots can be selected. That is, for
example, when a recording medium in which a manuscript with

a tint block pattern is formed is read by a scanner of a

duplicating apparatus, by selecting the size of dots, the
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the size of the dots 602 is relatively smaller than
that of the dots 601, which is not reproducible at the

wa eove/ogfssTupl i cating. In this, reproducibilityPCf/JRR00a305469

at the time of duplicating the docunent depends on the
size of dots which can be surely read by a scanner, in
relation with the resol utien7of-the duplicating
apparatus. Further, the reproducibility of dots at the
dbitee 661 dupliicat legteres doddrenindepdadstbs vanusgsipt is
factors, for exanple, that the duplicating apparatus
pirBelivdesda frems Betiegoviupd itaneti ean Heedbltackepi xeld the
concentration per unit area of the two dot patterns

abesd2bynbhe ndot-3 58h ARdotihe deks nR2 dateckleanst the
sanme, so that when they are juxtaposed, human eyes see

themas bejng. the Saires s pueyely 1hen the dPPUNBALHS dots

guplicageg, only the nark part and manuscri pt are
etecte y the scanner.. However, when .the docynent .i s
idpiiecat da 6y S G SSRA AT Ene e S of
and the nmanuscript are detected by the scanner and the
dugtltisrs Lingdiac MEWE AHHT Bie thec dvditt Gad pgoRPmatédus and
from bei ng duplicated and the manuscript are printed

tore arieeoodi ndemedinemc0M tils tieilsit iivie loasmisd leanfihamedhat of
that the docunment is prohibited from being duplicated.

the agddist ison,, wharrstiepsaf rdpeddmge Iy eeesiend: inmt hofl

are realized by a program which can be perforned by a

DUting: | S SR SRR Dty e ine
c%?%hhﬁicating the document depends on the size of dots
which can be surely read by a scanner, in relation with the
resolution of the duplicating apparatus. Further, the
reproducibility of dots at the time of duplicating the
document depends on various factors, for example, that the
duplicating apparatus includes a noise removing function.

The black pixel concentration per unit area of
the two dot patterns formed by the dots 601 and the dots
602 are almost the same, so that when they are juxtaposed,
human eyes see them as being the same. However, when the
document is duplicated, only the mark part and the
manuscript are detected by the scanner. However, when the
document is duplicated by the duplicating apparatus, the
mark part and the manuscript are detected by the scanher

and the letters indicating that the document is prohibited

from being duplicated and the manuscript are printed on a



changed. As descri bed above, according to the

enbodi nents of the present invention, when a
worwasespt is formed on a recordi ng medi um byPCT/JP2006/305469

enbeddi ng a pattern indicating that the manuscript is

prohi bited from being duplicated, the manuscript can

be readably printed at a destiilnation printing

apparatus, w thout preparing a special paper in which

rqeadtieon medivwret iwight Rt s,he trerus dre pronfst yrashi tiateghe

frombeing duplicated is described. Therefore, conplex

daeeiahnitons suceihias teltarfgiong Hdiengpaherlicseleetit i Nng a

paper storing cassette can be avoided. In addition,

since an i MRY8qHS i oRMEFLEY §Q€Ebnbﬁgt§enﬁﬁééérp@bce581ng
with a pattern |nd|cat|ng that the manuscript is

|b|t d u
R G AR 8 PLE g gl oo v
‘ dlffICU|t rther nt i nve n |s ot
5 3 {qREeT Y t%é‘lseethfe% R e o Fors
and nodifications may be nade W t hout departlng from

dwwapel%mnq#@mrfe%ﬂerﬁr%\mﬁ%rﬁumé%%tcan be easily

application is based on Japanese Priority Patent
Appldgecat i on No. 2005-074318 filed on March 16, 2005,
with the Japanese Patent O fice, the entire contents

of which ape hHekekybkAcarpoeat adcbydiafetencaeCeAbdBitents
An i mage processing nmethod which forns print inmage

é@t@lé hate &L:6: PSS &Y, athd ik eladi@CHidiiNGis formed on a

10 recording medium by embedding a pattern indicating that the
manuscript is prohibited from being duplicated, the
manuscript can be readably printed at a destination
printing apparatus, without preparing a special paper in
which a pattern indicating that the manuscript is

15 prohibited from being duplicated is described. Therefore,
complex operations such as changing the paper, selecting a
paper storing cassette can be avoided. 1In addition, since
an image is formed by combining a manuscript with a pattern
indicating that the manuscript is prohibited from being

20 duplicated beforehénd, the document after being printed can
be read without difficulty.

Further, the present invention is not limited to
these embodiments, but various variations and modificétions
may be made without departing from the scope of the present

25 invention.



apparatus capable of formng nmulti-Ilevel dots by

ejecting droplets of recording |iquid, conprising the
WGeL@p®9sas? transform ng i mage data of a nanuscPCPIPA0OWINF469

manuscri pt i mage data corresponding to the nmulti-| evel

dots capabl e of being output fromthe inkjet recording

apparatus by applying an i mage process to the inmge

data of the manuscript; and form ng the print inage

dat a corr é3pomdreptt @phlel gai itan |iev éla skt sore afrabd e sf

bei ng output fromthe inkjet recordi ng apparatus by
PEOBRE AN Patthe tMAM®S ¢ Ciapt onmaige ¢ans -WiTil3 1datfd led on March

corresponding to the nulti-level dots of an inmage

1@at benR | m't@@ttlhrég J’fa@%ets%e P'&%%%%C bt deS RIHRNIDIHied

ron1be|ng duplicated. 2 . The inmge processing nethod
as.cl ai_ne [ t
cont ?‘r? i V\WEH% alIZLngoth use? rlr?czgl) gr |r%%?ult%} reerf%IJE%C%'

|nage concentration or a dot size capable of belng
reproduced by a duplicating apparatus that duplicates
the manuscript.3 . The inmage processi ng nethod as
claimed in claiml1 , wherein: the inmage pattern is
formed by at |east two dots whose sizes are different
at the tine of the print out. 4 . The image processing
met hod as clained in claim21 wherein:
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the image pattern is forned by at | east two dots whose
sizes are different and whose array density is

walpdobessant at the time of the print out. 5 . TPET/IrRAYE305469

processing nethod as clainmed in claiml1l , wherein: the
i mage pattern is forned by at |east two dots whose
sizes are different of one €ol®r-at the tinme of the
print out . 6 . An inage processing nethod which forns
print inmage data that are péiAtMd by an inkj et
recordi ng apparatus capable of formng multi-Ievel
dots by ejecting droplets of recording |iquid,
conprising the steps of: conbining i nage data of a

manuscri pt 1wi Ak @ﬁa%eageoaaggﬁﬁ@_ h8dheat Rgchhabrhleprint
manuscript is prohibited from being duplicated; and

e R R

themulti-1evel dots capa m
i nkj.et. recordi appar at us_by lyin n,i e ,
BrOCEEET OB AT | TRGE RATILL 7 - LT | fdigs DY eiecting
(frocessiq? method as clained in claim6 , wherein: the

Rt T er P H o Fret il n| PP Hat ke obkel paeRs oif:
the image data of the manuscript. 8 . The inmage
pr ocessi ngtrenhbarasng| ahagd datel af ne6manwhergph: into
manuscript image data corresponding to the multi-level dots
capable of being output from the inkjet recording apparatus
by applying an image process to the image data of the
manuscript; and

forming the print image data corresponding to the

multi-level dots capable of being output from the inkjet
recording apparatus by combining the manuscript image data
with data corresponding to the multi-level dots of an image

pattern indicating that the manuscript is prohibited from

being duplicated.

2. The image processing method as claimed in
claim 1, wherein: |

the image pattern is a pattern in which a dot
uged in a print out has an image concentration or a dot
size capable of being reproduced by a duplicating apparatus

that duplicates the manuscript.
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the image pattern is a pattern in which a dot used in
a print out has an imge concentration or a dot size

w@e apalodsaspf bei ng reproduced by a duplicati ng BEparaca®s469

that duplicates the manuscript. 9 . The inmage
processing nethod as clained in claim6 , wherein: the
i mage pattern is fornmed by-atal east two dots whose
sizes are different at the time of the print out. 10.
The i mage 3pr bes simegyamgt o sas ngd aigtdtbd el dignmgd in
wherein: the imge pattern is forned by at |east two
cdatiswhosehsirzes:are different and whose array density
is different at the tine of the print out. 11. The

i mage proggssiing Jethad &%, Glaifmehdd 15} 3dﬂleaast two dots
wherei n: the inmage pattern is formed by at |east two

ot s whase size ] e 0 e I e
WgPﬁS gﬁZFﬁe%pélnl%ggf% € @k E&%%aﬁﬁaﬁgl %%ghgegut
conputer to performa forn1ng process of print inmage
data that are printed by an inkjet recordi ng apparatus

capabl e of formng nulti |evel dots by ejecting

dropl ets of- rEworidiage IReRASE S Wit Wiod s prlogrmad 1n
causes the conmputer to performthe steps of the inage
cprdoedsiwihg rrthhod as clainmed in claim1 .

the image pattern is formed by at least two dots
whose sizes are different and whose array density is

different at the time of the print out.

5. The image processing method as claimed in
claim 1, wherein:

the image pattern is formed by at least two dots
whose sizes are different of one color at the time of the

print out.

6. An image processing method which forms print
image data that are printed by én inkjet recording
apparatus capable‘of forming multi-level dots by ejecting
dropleté of recording liquid, comprising the steps of:

combining image data of a manuscript with an
image pattern indicating that the manuscript is prohibited
from being duplicated; and

forming the print image data corresponding to the
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13. A program whi ch causes a conmputer to performa
form ng process of print inmage data that are printed
who0an9§46kj et recordi ng appar atus capabl e of fPRPCTIRRG06/305469
multi level dots by ejecting droplets of recording
liquid, wherein: the program causes the conputer to
performthe steps of the image& processing method as
claimed in claim6 .14. An inmage processing apparatus
mwHitdlT svisde $dss teRHadrle wi Meinmgaitdutta fden tHre inkjet
printed by an inkjet recording apparatus capabl e of
Ae@randignomaltdadaegued woteapdlyy igjeeEn nignayopdedcesd to
recording liquid, conprising: a unit that perforns the
dJrage.d¥y QeRss rhtet hod as clainmed in claim1l1 or the
programas clainmed in claim12, 15. An inmage
processi ng apparatus which processes to form print
i mage data that are printed by an inkjet recording
appar at us ble,of formng multi- veI dot s .
orBeting. df opydt SBFST QU HRSGLTY iR B ot ctiey £ LF e atn
unit that perfornB the i mage processing nethod as
it iWiedSdith 6 or the programas claimed in claim
13 16. An inkjet recording apparatus capabl e of
form ng mithe -1reyet oty B eteimgddenpbreiy af background
recording liquid, conprising: a conbining unit that
g Haagegatdatof of meuseiiydemidh, an i mage
pattern indicating that the manuscript is prohibited
from bei ng duplicated; and

8. The image processing method as claimed in
claim 6, wherein:

the image pattern is a pattern in which a dot
used in a print out has an image concentration or a dot
size capable of being reproduced by a duplicating apparatus

that duplicates the manuscript.

9. The image processing method as claimed in
claim 6, wherein:
the image pattern is formed by at least two dots

whose sizes are different at the time of the print out.

10. The image processing method as claimed in
claim 6 wherein:

the image pattern is formed by at least two dots
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a forming unit that forns print inmage data
corresponding to the nmulti-Ilevel dots by applying an

W0 pmgedgasncess to conbi ned i mage data. 17. ThePCTiP2006/305469

recordi ng apparatus as clained inclaim16, wherein:
the image pattern is forned on only a background part
of the imge data of the nmanugeript. 18. The inkj et
recordi ng apparatus as clained in claim16, wherein:
vhesé naheepatter difSevepat drdnwhosahachag dehsusgdikn
a print out has an inmage concentration or a dot size
dhpablenvofabethg teps osificelle byranduphtcati ng apparat us
that duplicates the manuscript. 19. The inkjet
recordi ng apparatus as clained in claim16, wherein:
the image pattern is fornmed by at | east two dots whose
sizes are diff nt. t i .of th r.int oyt. 20..
The inkjetggécgbgikagg%p ?g%ﬁggéggcﬁgﬁﬁgg PR ¢ gﬁﬁF%Gln

\Ngereilﬁ: trtlwe i mage pattern is forned by at |east two
Tt s whos®'STZE8 are different and whose array density
is different at the tine of the print out. 21. the

i nkj et recbP@i AB2gpparhtasnasscifarmed PH ekalsess, two dots
wherein: the imge pattern is forned by at |east two
dovsehoseesiaes diéferdhierefitond onkoroiortht theetbfiethe
of the

print out.

12. A program which causes a computer to perform
a forming process of print image data that are printed by
an inkjet recording apparatus capable of forming multi-
level dots by ejecting droplets of recording liquid,
wherein:

the program causes the computer to perform the

steps of the image processing method as claimed in claim 1.

13. A program which causes a computer to perform
a forming process of print image data that are printed by
an inkjet recording apparatus capable of forming multi-
level dots by ejecting droplets of recording liquid,
wherein:

the program causes the computer to perform the

steps of the image processing method as claimed in claim 6.
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print out.

WO 2006/098457 PCT/JP2006/305469

- 77 =

14. BAn image processing apparatus which processes
to form print image data that are printed by an inkjet
recording apparatus capable of forming multi-level dots by
ejecting droplets of recording liquid, comprising:

a unit that performs the image processing method

as claimed in claim 1 or the program as claimed in claim 12.

15. An image processing apparatus which processes
to form print image data that are printed by an inkjet
recording apparatus capable of forming multi-level dots by
ejecting droplets of recording liquid, comprising:

a unit4that performs the image processing method

as claimed in claim 6 or the program as claimed in claim 13.

16. An inkjet recording apparatus capable of
forming muléi—level dots by ejecting droplets of recording
liguid, comprising:

a combining unit that combines image data of a
manuscript with an image pattern indicating that the
manuscript is prohibited from being duplicated; and

a forming unit that forms print image data
corresponding to the multi-level dots by applying an image

process to combined image data.

17. The inkjet recording apparatus as claimed in



WO 2006/098457 PCT/JP2006/305469
~ 78 -
claim 16, wherein:
the image pattern is formed on only a background

part of the image data of the manuscript.

5 18. The inkjet recording apparatus as claimed in
claim 16, wherein:
the image pattern is a pattern in which a dot
used in a print out has an image concentration or a dot
size capable of being reproduced by a duplicating apparatus

10 that duplicates the manuscript.

19. The inkjet recording apparatus as claimed in
claim 16, wherein:
the image pattern is formed by at least two dots

15 whose sizes are different at the time of the print out.

20. The inkjet recording apparatus as claimed in
claim 16 wherein:
the image pattern is formed by at least two dots
20 whose sizes are different and whose array density is

different at the time of the print out.

21. the inkjet recording apparatus as claimed in
claim 16, wherein:

25 the image pattern is formed by at least two dots
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whose sizes are different of one color at the time of the

print out.



