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- 1 - DESCRI PTI ON | MAGE PROCESSI NG METHOD, PROGRAM
" THERECF, | MAGE PROCESSI NG APPARATUS, AND | NKJET
RECORDI NG APPARATUS 5 TECHNI CAL FI ELD The present
invention generally relates to an image processing
met hod, a program thereof, an inmage processing
apparatus, and an i nkj et reéordlng apparatus, 10 which
outputs a printed docu n be determned to
be a duplicated docuneﬁggkﬁg%%goﬁgcunent is
dupl i cated. BACKGROUND ART In order to prevent
illegal duplication of a 15 docunent and to recogni ze"-
that a docunent is a printed docunent whose

IMAGH| PRACESHING MEIHIAHN,t cBROGREM f BHEBWORg HEEHNoPRYTESSING
are disclosed. As docunents which are prohibited from

- apbeRAOUYUPhiDaIREJET hNREGORDENGEAPPARBAUBS such as a

resident card and a full copy of a famly 20 register,
ot her inportant docunents, a bank note, and i
securities such as a share, a bond. For exanple, in

ITEéﬁﬁfEALD9EEEEnt 1, an inmmge processing apparatus is
e i mage processing apparatus i ncl udes a

conbinin unit that conbines an i ma n obj ect
with an THEQRTESERE: AOVARIAD H&nﬁﬁ%ﬁ- 15522008
2

image processing method, a program thereof, an image
pfocessing 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 duplicaticn of a
document and to recognize that a document is a printed
document whose 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 ncte, 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 imagé

of an object with an image pattern indicating that the
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- anpguipet cenol vhage datput® dapato

i mage of the object is prohibited from being
duplicated and an output unit which outputs data of
the conbined image to a predeterm ned out put
destination. In addition, in Patent Docunment 2,
anot her image 5 processing apparatus is dlsclosed
The i nage processing appar@tus i ncl udes an input unit
for ipputting, color i a nmeporizin nit
imggrPhgtie 3??Ea%?oﬂrg1?h%rﬁ§t FsﬂmolPe%lﬂgaﬁgaimgeg and
and an output unit for outp uttln% a col or i mage shown
ythaecprbinednipagy to
a recording nedium by using plural visible color
a pateeialmindtiecotpptitdestinadidena specific pattern
showi ng the identification information of the

appar at usnskanedibn,t he PBRBhHIZDBGUHRNE RY WSidthed image
color material which is difficult for human eyes to 15

prgbégéfﬂgs§ﬁp££9 Qf EhﬁlgEPBQEdV'STHEelﬁQhQrﬁroce531ng

teria I n Pat ent Document

I Qni rnark inserting ne tho |ch serts
aofRferhar HiRLIRES CB APBlTartthagdbe et hond Frifiendpes
formati on nethod ( ecifically, a, Fourier

- datpandfBERAFT 6 Fetho )fOFSSEGrHchFG%EElfFﬁaPéPEnt

Docunent 4, a nmethod is disclosed in which digital
1nfﬁrmaﬁaonoﬂfreadabpérbyua,na@ﬁ|ne pyterbeddad Ipnm a
- hal f-tone i mage. [Patent Docunent 1] Japanese
outpudt OpgnaPabeor iAppei sAdbwonbNoth20041260344gR85data

[ Pat ent Docunent 2] Japanese Patent No. 2614369 3
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 cof
the apparatus stored in the memorizing ﬁnit 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 Patent Document 4, a method is disclosed in

which digital information readable by a machine is embedded

in a half-tone image.
[Patent Document 1] Japanese Laid-0Open Patent
Application No. 2004-260341

[Patent Document 2] Japanese Patent No. 2614369
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[ Pat ent Docunment 31 Japanese Patent No. 3522056
[ Pat ent Docunent 4] Japanese Lai d- Open Patent.
Application No. 11-313206 As anot her technol ogy, paper
call ed counterfeit 5 preventing paper, in which a
special printing is perforned on the paper
bef orehand, is used. On the3paper, a mark which
prohibits duplication is printed with_a concentration
. r epr oduc] Breeny %0@%@$?%a$3n@aE%%%F%tE%Fe#FeNﬁar§5?§956
for exanple, "duplication prohibited". In addition,
the 10 baekgewundotsment nd bdiapaheascbateénPpani Batpyt
whi ch the background is hardly reproduced. The
ApFoneaiidminen oi-3teodrark part and the background
part is determined to be hardly distinguishable by

human eygs. 5 1BehBRI KeBRAL188Y, bBBcbPaskureundofatbrieit
formed other than in the doCunment 15 region are called

d

"tint. blaocks", T ' b ' in:

oo Sy e g SEl b e e P
d d, d t. b . patt f which th

on SRS SISy 0, 2, PLAEA" RTINS & o

when the docunment is duplicated, In _an 20

whithe @Feh PnbE D iEphi @2 5iet chf LIRTHYC R Wiphi At epPnsaehration

a laser printer, printing of a tint block pattern has
repeeducilebd izeda duplheaelegtzappiratwas er nBhk haskrispgfor
nmet hod described in Patent Docunent 3, in the

exdfpmplencyu @b ¢4 a06h oprahileNt paOCESSn gadtthadhy, the
| arge anount of data 4
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 distinguishaeble 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
_eiectro—photographic system using in a printer such as a
laser printer, printing of a tint blecck 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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nmust be processes and it is very difficult to realize
the nethod. In addition, in the nethod in which
information is enbedded in a half-tone i mge
described in Patent Docunment 4, information can be
enbedded in a print (half-tone) inmage. 5 However, the
met hod cannot be applied to4a-binary i mge such as a
docurment imge for fornmng a half %one e.

mug e R%p%%%%%St%%%eABr%®|%%%y %% %%%%Fb%% ?%ag%%%the
Docunent 1, the inmage data are output by conbining an

methede b addbblert W tEhame el patvlerehi hefermahgon is
that it is 10 prohibited to duplicate the inage of the

emiobjl@ed . 16r = asal fesone bedage Rasenib&dciumebstent aDocument
special pattern showing identification information of

4, tDEr 3PPAL 8bHSchs Bddedbedawavamn =ApEihd NBgel fofdhdy image.
apparatus, recently, in addltlon to an appar at us

HoySH08, 1 DB ehECLER- egggn '3 Je 1}édsy§t§nblﬁaryn§ﬁsge

orn1ng apparat us o recordlng system has

ed 1 n_whi recof di syst
Su??qﬁ?da ?%%F?ﬁﬁgh%%%g?of ejec%?ﬁﬁglnk %gg 8t's 1568, 1n
érecordln quid) is used as a recordin head In the
ordekj &P FaLB ?th§S%pBé?%%%@SraaF.a%Faré?% t+RgPRESRT 20
providing a pressure generating unit which applies
Dopvmsstrd, thei hkape datankrehawberttbywhpehiningzaneimage
for ejecting ink droplets is connected is used as a
ofrecosdiagtheadh anf bmege pstygéevenitdicaking thetl iguid
chanber by driving the pressure generating unit of the

prbhgyi degj e6t aﬁﬂlh@aee%hsoms?@oaﬁl fBet BbiBBEE or as
information, and the ink droplets -

. 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 recoxding
system has been widely used in which inkjet recording
sysfem a liguid ejecting head for ejecting ink droplets
(fecording liguid) is used as a recording head. In the
inkjet recording apparatus, a liguid ejecting head
broviding 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 reccrding head, a force
is given to ink in the ligquid chamber by driving the
pressure generating unit of the liquid ejecting head

corresponding to image information, and the ink droplets
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are ejected fromthe nozzle. Wth this, an image is
formed on a recordi ng nedium such as a paper and .a
filmby attaching the ink droplets onto the recording
medi um There are differences in a dot position and a
dot 5 size which can be fornmed and an expansi on of
the dot on the recordi ng—nmedirum bet ween printing in
t he inkj et recordlng stem and rJntln jn the
are| SR FRPHADYrdph %%ﬂz‘%em Wikhat! hig, Yprge is formed
el ectro- photographlc system a dot can be formed on
on an BEPPOX MRt dd Tk udtargs popareon:; akdueverlnihy 10
the inkjet recording system dot positions which can
attech {94 Ntk atek rasdpl et e dbyo ttiee noeeded pig chedfuthe
recording head and a driving frequency. In addition,

in the etﬁekéOar@hgieﬂéa@ﬁtéssyﬁtanuothpos@tlaﬁeanaoa dot
expand into the recordi ng medi um because there is no

si gnﬁﬁlgﬁkgmetggefor %téﬁ@siﬁré aﬂQl&_ CoFCERETLHE on the

ver I nkj et Tecording systen1 t he

recordin enetrates_.into t@ﬁ rec n
re IR O LT BRSNS auEie | 32 Uimes g ot o elBRhE Ry

expanded. In a case where printing is perforned bﬁ%
sy@’gemgaraﬁ PREAEHRY et rel?r @tla%palﬁ%m%rw%ﬁ FBFhE™an

|nage by ejecting ink droplets, in Patent Docunent 1,
That is, dnﬁfthelelegtn@tmetggp@pheﬁnSYﬁEe@atanQOthﬁ@n be

t he docunent is prohibited from being duplicated, and
fotMeBabgninDepppeRinadtely asbitikéfycpbsitboopt puovemer, in

speci al pattern showi ng 25 identification information
tn@f 15Pg-APPRESLYSNGOsystenm, dot positions which can be
formed are restricted by the nozzle pitch of the recording
head and a driving frequency. In éddition,,in the electro-
photographié system, the dot does not expand into the
recording medium because there is no penetrating toner
transferred to the recording medium. However, in the
inkjet recording system, the recording liquid penetrates
into the recording medium after being ejected; consequently,
the dot is expanded.

In a case where printing is performed by using an
inkjet recording apparatus 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

identification information of the apparatus.
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DI SCLOSURE COF THE | NVENTI ON The present invention may
sol ve one or nore of the problens in the conventiona
technol ogi es. According 5 to enbodi nents of the
present invention, there is provided an i mage
processi ng nethod, a programthereof, an inage
processi ng apparatus, and-are i-nkjet recording
apparatus, which outputs a printed docunent that can
be determ ned to be a duplicated docunent when the
docunent is duplicated. 10 In order to achieve the

'DIapPb98UBRB| @Bt THECEWVHNAGONone aspect of the present

invention, there is provided an inmage processing
met hod wrheh gireseB tphnfenitiege mdat acikatl onar e xpmorte £
by an inkjet recordi ng apparatus capable of formng

th?ubkbbhéﬁgl1Q°Eﬁeb¥oﬁb§ﬁﬁh89a@r9@Eﬁh§l@§lé§corﬂbﬁgré§ng
iquid. The i mge processing nethod includes the steps

toogmbgdﬁméﬁgrnb@gthgaggeggke QﬁvgggﬁgHsthEEe'ngprov1ded

manuscr i a correspondi ng fo

- mylti-level dot b th
an TV S0k 2815 gBRRLS o, Belng oL brom i, o,

process to the imge data of the 20 manuscript, and
prpsaﬁﬁﬁggtﬁ@paxaﬁp5vnﬁgé aat Ankdefe¥BERAPAGTI PBPRRBTUS,
multi-level dots capable of being output fromthe

- whiinkj etitpeter éi pgiappdr doosmbytchbitnicay bhedetirusdnipt to

i mage data with data corresponding to the nulti-Ievel
bedat §up0fi caledmageupahtewhenngheationgmhat ish&uplicated.
manuscript is 25 prohibited from being duplicated. 7

Accor di ng f Q.20 hey RHeRle hd VLW ect, according

one aspect of the present invention, there is previded 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 reccrding
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 cprresponding

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.




i nvention, there is provided an i nage processing
met hod which fornms print inage data that are printed
by an inkjet recording apparatus capable of formng
multi-level dots by 5 ejecting droplets of recording
l'iquid. The image processing nethod includes the
steps of conbining inage —-ddta of a manuscript with an
i mge pattern _indicating that the manuscript is -
pr ohi bi t2ECPEBMBef A URpPPEaRERSCRNAT FBFPRESERE
print inmage data corresponding to the multi 10 | evel
invitsi gapatherefibarey olepuan f Fopge Heréekjwing method
recordi ng apparatus by applying an i nmage process to
whiCEHYbf dvafks | et didage |datdi shaasere ipristgd dberabl Enkiet
that the image pattern be fornmed on only a background

red@¥di0f 15814098 ISRt 2 Bf FEARI ARNMSLE i Plevé D dbEs by
| mage processing nethod, it is preferable that the

.| e p e n [ a in a
> ej%‘?%rt‘g o#$§%%gnolﬁn}g§%$§%{n%gn#§#%h ofl?% ic}g%g%i ze
.__capabl e of Dbeing, reproduced by a duplicating.apparatus
DTS5 PR T Sl RCT I TR nettth oRT D Soibf i AEPEREL
preferable that the inmage pattern. be a pattern which
data ¢braspapySariPeasithven #BRGS PREECER Z6-d4Fating that
different at the tine of the print out. O it is
theredesnabtipt hds phehiphged paroerpebeg adppl ieahedwhind
is formed by at |east two dots whose sizes are 25
foth{figrent patnwhosegardayadessréyposdingfes etheakul he-
time - 8 of the print out. O it is preferable that

10 1etdf bORPecapable 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
15 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
20 duplicates the manuscript. Or it is preferable that the
image pattern_bé a patterh which 1s 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

25 different and whose array density is different at the time
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pattern be a pattern which is forned by at |east two
dots whose sizes are different of one color at the
time of the print out. 5 According to another aspect
of the present invention, there is provided a program
whi ch causes a conputer to performa form ng process
of print inmage data that-aBe-printed by an inkjet
recording apparatus capable of formng nmulti-|evel
of dots bYimi extt ng @F obt et s pfedoraktdrbialy Fhgui®eIThe
program causes the conputer to performthe steps of
patieri negea pracessh nghixet hvsl. forwedriy ngt t beanbt hep dots
aspect of the present invention, there is provided an
whbSBOSi PLOCESS| NUF PPPRFAtYS onbi €HLHF 0OgESERS toméosM the
print inmage data that are printed 15 by an inkjet
or.ding apparatus capable of formng nmulti |evel
pr%%?ségg'ejecting dropl ets of recording liquid. The

i mage processi,ng appar at incl u
per f or s FﬁédﬁﬂggEBngggéglné ﬁ%? foghg %?%%Fg%1for
erforn1ng the _imge roceSS|n nmet hod, %O Accordlng

inyenhhet hebhatpett B?OYh@eﬁr%sﬁﬁ greRyEREFBNCaERERe?i s

provided an inkjet recording apparatus which can form
coppiheri hagpedfvanby &peminagrapepret 8fopripbcénapagdata

liquid. The inkjet recording apparatus includes a
th&onhirsi pginbetd bhaknconkieesresageidgt apphratus capable

manuscript 25 with an image pattern indicating that
ofthsrﬁEHgSﬁﬁne& 18v81 abeslByt@geEt@ﬂgbaragléuslbfated

a formng unit that

recording liguid. The program causes the computer to
perform the steps of the image processing method.

According to ancother 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.

Lccording toranother éspect 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 includes
a combining unit that combines image data of a manuscript

with an image pattern indicating that the manuscript is
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forms print inmage data corresponding to the
multi-level dots by applying an inmage process to
conmbi ned i mage data. In this case, it is preferable
that the inmage 5 pattern be fornmed on only a
background part of the inmage data of the manuscript.
In the inkjet recording appératus, it is preferable
that the inmage pattern be a pattern in_which a dot
pralsiéul igd LM end hisl ey e2 RO eFP FBE R nuREE athat
dot 10 size capable of being reproduced by a
foxhup| prciatt nignagpp adat aiscothespogpl h¢ at est hdenndnuste Vet ,
the imge pattern is a pattern which is forned by at
dott £ ApPLEDiS ahoBRagd Z@Socese th f Eenlehtedt inhge t daka.
of the print out, the inage pattern is a pattern

whi ch i stfored bysal teask pyerdehsiéStuhesensi 2Rage
are different and ahose arra% density is differentgat

the tine of _th rin ut , ' patt j
PATLFTRIAS Wh T e&sg o?n%ﬁ %yb%%kégggég?%%rgogé E&ﬁo%%aae
sizes are different, of one color at the tine of the

dat o e mIPURCEHPHi ng to the enbodi ments of the
present invention, an image processing method forns
print inﬁgethéaﬂakﬂﬁﬁtIaﬁéréﬁpﬁté@PB§agH5hnRFeﬂs
recordi ng apparatus capable of formng nulti-Ievel

preldesabye efeati hige dimvayet sabferecbedangattguindinThbich a
i mage processing nethod includes the 25 steps of

dot rassf oAl AgpkiRgecdet Ba9f aA fMAYSCELAtehBEat1bn or a dot

manuscript image data corresponding to the multi-Ievel
siggtéapable of being reproduced by & 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 at the time of the print out, or the image

pattern 1s a pattern.which is formed by at least two dots

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

According 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
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capabl e of being output fromthe inkjet recording

apparatus by applying an i nmage process to the image

data of the manuscript, and formng the print imge

data corresponding 5 to the nmulti-|evel dots capable

of being output fromthe inkjet recording apparatus

by conbi ning the manuscriptipi+age data with data

corresponding to the nmulti-level dots of an inage
mapastetpt | iokoat daige t bt résponding cke pthe smupibhigvebddots

from bei ng duplicated. O the imge processing 10
capBbNodo f Nst blgSottigust £psmothe ofhk e hgrecageidat apphratus

manuscript with an inage pattern indicating that the

t o4 S Y r BN | & e

by%ﬁg%ﬁ@t %h 105981 it edsErom bebnamdye! hsehedr and

e print Tnmage data corresponding to the

-maﬁﬁ%%%iﬁ ggé?gpkgrmfggfg%gsﬁ%%gg;ﬂgagFtHH%afEQEEEBEonding

t hgg ag _ ; pplyi ng an I mag

process_to conbin i mage ta. . Therefor n.a

tof bhreBHbLTRRREL | SCBRpFAEAPOE By PREnSI ARFerLr SEBTAFR
apparatus, the docunment can be confirned to be a, -

in¥opetneacordangi sSPprEALBFt BY FPBRLBENAgtRBpMRREFEYIPT
According to an i mage processing programin the 20

imegbodiatentstbf dahe poesempondiegt tonthehmupkdgiemel dots
causes a conputer to performthe steps of the image

ofPEACERSHBRIpalfetRradinBuEbhenhg thati thgempnosessipngis
apparatus 1ncludes a unit that perforns the inmage

prBﬁQBgﬁéthrgﬁtBQ@n@{ﬁh%@ic@&%gta”bEh@hethﬁgé rb@ssing

I'mage processing nethod. 25 Therefore, when a forned

e SORATERL A LRURLCBL e P Repnbine Uk o6 e
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 dots
capable of being output from the inkjet recording apparatus
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
embodiments of the present invention, the program causes a
éomputer to pe;form 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.

Therefore, when a formed document is duplicated by the
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to be a docunent that is prohibited from being
duplicated. According to an inkjet recording
apparatus in the enbodi nent of the present invention,
the inkjet recording 5 apparatus includes a conbining
-unit that conbines inmage data of a manuscript with an
i mage pattern indicating t+hdat -the manuscript is
prohi bited frombeing duplicated, and a formng unit
inkiei f@ﬁ¢mﬁ$ﬁgrﬁPP@%@ﬁﬁ%aI%h%o@@%@%%%El%@nt%e @%%flrmed
mul ti-level dots by applying an i nage process to 10
to cesrbd ndccumage dada. 1 Therelf drietedhtrom $eoinedddptunahed.
is duplicated by the inkjet recording apparatus, the
docunent aceardbgagcenf khnedktiectbecaodatngenppbratuiss in the
prohi bited from being duplicated. These and ot her

emiOPh EfL S HE Féeﬁreggﬁtagﬂ@@ﬁéﬂgﬁ éﬁeoinkﬂétp£§§gﬁaing

I nventi on w beconme nore appar ent fromt
foll owin ed de Fiption e
wPRftAonts. groeh Wit +otardics P KR RRRa g
draw ngs. BRI EF DESCRIPTION OF THE E g %h £
datay @f se HBARPFEr #PhgFaht ofPalBare B rn|hRFéFa ifg tha

recording apparatus which can formnulti-|level dots

~ thacoendsayipd an prpbibibad 6romhlepresdnplifgbfit oANd 2

Fig. 2 is a plan view of a part of the inkjet
formtagdiungtappat afusmshpwint nikage dat25cfrgesgongiag to
di agr am showi ng disposition of ink 12 - dropl et
th&l RG1tNY18ealsqs8Wlyi BpFil¢ing; afii gmadei pracdsagram

showi ng anot her di sposition
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 duélicated.
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 is a schematic diagram of a part of an
inkjet recording apéaratus which can form muiti-level dots
according to an embodiment of the present inventipn;

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
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of the ink droplet ejecting heads shown in Fig. 2;
Fig. 5is a cross-sectional view of the ink 5 droplet
" ejecting head along the long length direction of a
liquid chanber of the ink droplet ejecting head; Fig.
6 is a cross-sectional view of the ink droplet
ej ecting head al ong the shot2 +ength direction of the
l'iquid chanber of the ink droplet e&ectlng head; 10
dréplhet 7ejsching obkads agham shbwrhg- a2control | i ng
" section of the inkjet recording apparatus according to
the enbedgneat ief at HéapreseshownngnenotheE glisgosgstaon
bl ock di agram showi ng a part of a head driving
of CORLT ohkegraptet beadtdryvReagBovnown Ehgrig,. 215 Fig.
9is atimng dlagran1shomnng an operation of the

head dr'%ﬁ skown in FlQs-8edki%nalOview@dH egle ink

di agram s MAng a pr|nt|ng systen1conposed of an

[ e processin par at us nd [
draSE%FdEaac&nshﬂeaﬁ-bs Phdnt 251 Pfg pPakEh, Bisgttion of

invention; Fig. 11 is a bl ock dlagran1sho“| %_the
1lHﬁﬁéeChBWbéés§ﬁn§h§pﬁﬁkaﬁﬁgpéﬁ5wﬁ PREENg. "8G 'Fig. 12

is a block diagram show ng functions of an image

processi Agavetthds whicglesiss seationrdd VBpvars r’ﬁé}jfé 1rgs

processing programin the inmage processing apparatus
dridletcegedinggt betbe aéphadithenthofrtt henpréseiitrection of

invention; Fig. 13 is a block diagram show ng

 £hbUREHLQRS cBbmber of the ink droplet ejecting head;

Fig. 7-is a block diagram showing a controlling
section of the inkjet recording appératus 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:

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 aﬁd an
inkjet printer according to the embodiment of the present
invention;

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

Fig. 12 is a block diagram showing functions of
an image processing method which i; performed by an image

processing program in the image processing apparatus
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the i mage processi ng nethod which is perforned by
anot-her inage processing programin the inmge
processi ng apparatus 5 according to the enbodi nent of
the present invention; Fig. 14 is a diagram show ng an
exanple of a tint block pattern; Fig. 15 is a diagram
showi ng a docunment in whi€hi3dthe tint block pattern is
formed; and 10 Fig. 16 is a bl ock diagram show ng
acdmmﬁingntp(ﬁhet¢mb®¢mm&&br@§e§&¢n@rﬁﬁ@mbdlﬂhﬁﬁhlP%r
performed by the inmage processing programin the
i mge prpe£gssiRgiappababuk daegoedi agjowdngnduhetions of
enbodi ment of the present invention. 15 BEST MODE FOR

- th%ﬁa\@é\'%%eér 04 NYEPHOON Nexth , i 6 eh@F EbAgedObyhgnother

draw ngs, enbodi nents of the present invention are
[ S; c a
mag@a%@&? syhd RPersal B i Aea S TORTEL LR P abRR s
nultl-level dots acgcor an_20 enbod nt of
2t ek LRP AT ONTER 90929?% ar%FS%Qvl%‘v’ven%”g
part of the inkjet recording % par,at us shown EFQ
1. RefeF#BﬂglﬂolﬁlésdlfgéﬁH B! °§9P§cﬁﬁr§#a§F%ﬁe s Goftint
the inkjet recording apparatus according to the

-bleocbhodaeatnef the present invention are explained. 25

In the inkjet recording apparatus, a carriage 4 - 14
i s slidalphy.helsd iisn at e agaizm stemiingg adicoectrieort by arhich
guide rod 2 which is hung between a left side plate
thdPe @8R B1lokkOPht8kds PhakgrkBd9f andframe 1 and a stay
3, and the
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 FCR CARRYING QUT THE INVENTION

Next, referring to the drawings, embodiments of
the present invention are explained in detaii. Fig. 1 is a
schematic diagram of a part of an inkjet recording .
apparatus which can form multi-level dots according to an
émbodiment of the present invention. Fig. 2 is a plan view
of a part of the inkjet recording apparatus shown in Fig. 1.
Referring to Figs. 1.and Z2, s£ructural elements of the
inkjet recording apparatus according to the embodiment of
the present inﬁention are explained.

In the inkjet recording apparatus, a carriage 4
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carriage 4 is noved in the nain scanning direction
(the 5 arrow directions in Fig. 2) by a main scanning
direction notor 5 via a tinmng belt which is wound
around a driving pulley 6A and a driven pulley 6B. In
the carriage 4, a recording head 11 conposed of, for
exanpl e, four ink droplet-ej#cting heads |Ilk, Ilc, 10
II'm and |Ily that eject ink droplets of black (Bk),
is cyam4))y mebdnim (M nai yeitoing YJireekpeetpyepyguide
is disposed in a manner so that the ink ejecting
rodiFeghtion is Wongwestveehnat heft aidezglatartayanfl a
nozzle faces Ila in which plural ink ejecting nozzles

ri@ft theqd egprdingphgpd, 1irake fosnRdai stdb ) spngedhen

e perpendi cul ar direction (the sub scanning

directiopn) of th [ C i n j [ :the
capbes PrbarrohalothainE Pamh B Re rea Rt or P ac P
four  correspondi ng.col Qrs, are used; however, .
arredofdFAgtheld *hnfeH-c L BYe@tm?63r§S%m§%g n§9g§Ctlon
having plural nozzles, or 20 plural heads can be used.
motarabdvigon, tinénguRber BRicholsr ¥ORRE BREUBFdEr I5fVing
di sposition of the heads are not Ilimted to the
ouabeyesal anthe dmbwdnnenileff 6Re present invention, as
the recording head 11, the four ink droplet ejecting

heads 25 lhe lda@rildgd 49naé IHeedrudngejreetd ik composed
droplets of black ----------------------- 15 (Bk),

ofcy§gr(g%amgﬁg?nE@u&NﬁnkaﬁQoﬁibEOWjé%kin@e&@%@bil&ky,11c,
aré used. Fig. 3 is a diagram show ng disposition of

11&?eand 11y that eject-ink droplets oﬁ 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 1la 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 axe used; however, one recording head
which can:eject four—coloxr ink by having plural nozzles, or
plural heads can be used. In 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,. 1lc, 11m, and 11y that eJject ink droplets of black
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i nk droplet ejecting heads shown in Fig. 2. As shown
in Fig. 3, each of the four ink droplet ejecting
heads ilk, 5 1Ilc, IIm and Ily has two nozzle rows (NA
and NB) in which plural "n" nozzles for ejecting ink
droplets are arrayed in one row. Fig. 4 is a diagram
showi ng anot her dispositi-om5of the ink dropl et
ej ecting heads shown in Fig. 2. As shown in Fig. 4,
(BWo opz| 6CY owisadiékite afid) 11kl Yoblowz el b 10eFBRETEVRAY
and |1 cB, two nozzle rows IImA and I nB, and two -
ardoZZé@. r omsyg | | YA and diyPreanshewtihgpdsspdoshtdbae of th
recording head 11. O, the recording head 11 can be
i nEOPOSEL: 0L 8-t Phacke bk dropheineiregling haadshawhngn
one nozzle Tow or~ plural nozzle rows and col or ink

. dropl i ectipg h 15. havi .
Fl%{aﬁaleé%cgﬂle%' LR E?wgf* 1Ry észﬁg?Q”@%ggEi%g HEWART 11k,

zzI'e FTOWs f each ¢o the i nk

e eleclion gk (LNl hesethaoh UG e

pi ezoel ectric actuator formed by a piezoelectric

‘plerahehn” nezalppedsurelgehérdt dhkt AAPPEREr aFEsaTTaYed in

pressure for 20 ejecting ink droplets. That is, as the
onpr essur erfjgnedater @ divagnam shewmnb eppehpreddgpesition
generator, which uses a heating resistor for
ofdener ahkngrbybbtes;etsitgetecat bhowdi fihi ubt. Lo As
accurately control the volune of the bubble, and the

sh%hﬁe 18f Fagdoy Wai,ehnean1ke rbosmedaannat 1ban, argel nodzle
changed. 8bnsequent|y, basically, the size is binary,

rofly 16R BBd 5By, EiReatey BratlA! ina' 0NN, Ghd Two
nozzle rows 11lyA and 11lyB can be disposed in one recording
head 11. Or, the recording head 11 can be composed of a
black ink droplet ejecting head ha%ing one nozzle row oOr
plural nozzle rows and color ink‘droplet ejecting heads
having one nozzle row or plural nozzle rows for each color.
Each of the ink droplet ejecting heads (inkjet
heads) of which the fecording head 11 is composed provides
a piezoelectric actuator formed by a piezoelectric element.
a8 a pressure generator that generates pressure for
ejecting ink droplets. That 1s, as the pressure generator,
ﬁhen 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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nunber of formed dots. On the other hand, when the

pi ezoel ectric actuator is used, the anount of

di spl acenment of the piezoelectric el enent can be
accurately controlled, 5 and the size of a dot which
is formed can be largely changed. Consequentlwy,
mul ti pl e-gradati on can be-ekfpressed. In this case, in
order to change the dianeter_of the dot, that i

S,
‘generetlyo Fornyredatieeves abligefofocRanprereeRgd oy"'the

vol tage, the pulse width, and the nunber of pul ses of
nuBet hef dfowvieg putse aPe thangederAhdndyevheC khe

installed in the recording head 11 and is connected
pit@odleeptiel hetusbot sbowsdyi aha haonassof{ BREplacement

(flexible print cable)). Sub tanks 15 for four colors

off PheS F@%%éf@c EkctQleéénﬁhéaﬁeﬁgrQngrggéﬂyléoﬁﬁgolled
i nsta I n t e carrlage 4. 'Ink of each color is

anfUPRL! €9 LT 0P LhgogorhesRond BE.hk can! £Ldges oldy

a car ge s orlng sectlon

correspondi ng sub tanks 15 V|a cor ondi n
_chgﬂﬁﬁﬂy|n§OP§%g§6f§ Yan § qé?ﬁiﬁ&) %hf%? expressed.

supplying 20 each ink to its |nk supplying tube 16 is
Inlhb@albéaevnlﬂh@rdéértpl§§én§€oFﬁﬁgd§é@?F6ﬁ of the Frik,

supplying tubes 16 are held by a back plate 1C of the
thhtame, linnotlerm:ddfernf muflhé-¢demréctivts., Errordempie,

feed a paper 22 stored on a paper 25 storing section
th%lv@ﬁté?eapehef9adbegw&ﬁ@m ,2@ndathal hurber b7 pshapedof

roll er (paper feeding roller) 23 which supplies each
the driving pulse are changed.

A driver IC is installed in the recording head 11
and is connected to a contreller {(not shown) via a harness
{FPC (flexibie 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 color 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
cértridge storing section 9. The ink supplying tubes 16
are held by a back plate 1C of the framg 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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paper 22 fromthe paper storing section 21, and a
paper separation pad 24, nmade of a material having a
large friction factor, disposed facing the paper
feeding roller 5 23 are installed. The paper
separation pad 24 is pushed toward the paper feeding
roller 23. In order to suppl¥y the paper 22 to a
position under the recordlng head 11, a gui de nemnber

shaped ofoBARHI RPPehel bR 2201 tekbusd efDFOR | 8HPREleg each
paper carrying guide 10 nenber 27, a pushing nenber

paXsr i | fnkhmgtlze mm@m@t*ap:bm‘yiﬁ@ctmm 129andea paper
installed. Further, a carrying belt 31 which carries

sepdreapbperp2® a4, anpdsi bf on haceényal heaviegosdiaggbead
11 by adhering wth an electrostatic force is

friéﬁﬁéﬁlfﬁhtéé T@fsﬁéééalﬁgcpﬁ@ttﬁé %ép@ﬁ f@@ﬁ§§§ bghter

that is wound around a carrying roller 32 and

23t§¥@|9§s{d*i§5 33Th?g€%pé§ Lo §£5916ﬂe%93 ?@lis %ushed

carryrng direct scanning direction),

charged by a ch ng rol mhlle bei ng rotated.
to?%r%h%h%ag?Q?ﬁgg%%?tg%lr%gﬁeBe 3" single-1ayered bel t

or a plural-layered belt _(double-layered or nore).

When  théncBFAGFN§OpERPPIY t8et RaPgFngRletPajePed idrr,

'since the carrying belt 31 contacts the paper 22 and
undée thargéngrding| eead4llt ha enideemémyper 25 forngdidyng

an insulation 25 material. Wen the carrying belt 31

thé Sphberpbry ah-tayeted #811bel 26,14 pappreterablagt batde
a |l ayer contacting the paper 22

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 electroétatic force
is installed.

The carrying belt 31 is an endless belt that is

wound around 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 rotated.

The carrying belt 31 can be a single-layered belt
or a piural—layered belt {deouble-layered or more}. When
the carrying beit 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 beit 31 is the plural-layered
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and the charging roller 34 be formed by an insul ation
material and a | ayer not contacting the paper 22 and
the charging roller 34 be forned by a conductive
material. 5 As the insulation material for the
single-layered carrying belt 31 and for the
insulation layer of the plugal-layered carrying belt
31, one of the following materials can be used. That
belts, iesisn puefeasbRETLLPEl 2 1@¥EF, CRCaETRE hhe PIEFr 22
or el astoner wi thout containing a 10 conductive
andeties i ghat@inerobedr andoéhEoxmédneyrasi shsvisyionf -
the material 1s 1012 O cmor nore; preferably, 1015 0
maf@}iafsaﬁﬁeaCPQ?QEthyﬁ A8hestaln§oftné hgagopdent iMe the
ayer of the plural-layered carrying belt 31, a
cndBESLL ko] Pe b £, CAEDON. o1 By CONEBLAEL: § P L& BDONE
ChPRItHe e vd

n“or el astoner and lume 15 resistivity Is

105 to 107 0. cm,is preferable. Th har ging _r.ol l.er .34
contactsAFhéh?n§BFHngﬁonlEﬁgFrﬁﬁﬁc%OFs%ée?F&ﬁﬁlﬁéégyerEd

of the carrying belt 31 (in the_  case of the
capryiaf- bayer 84 pefit forj sheoiBfBY2bYCRel AYCHOPEIBY
the rotation of the carrying belt 31, and pressure is
pldPaapphiyedetiocborhirgdscdt Bhe arkeofThbhechaldPrgng
roll'er.34 is made of a conductive material whose
ma¥BkuARsr eshsbeviubyd.i STRAE e, 188sQhcrucAnaACPBIas PEI,
vol tage of, for exanple, 2 KkV (high voltage) is

pvRRP! bed kerkhe pRabekRy Kol k8K sBAmbi-oM tABuACCBh@Sining a

vol tagé supplying section (high voltage power 25

I'ne wave Or

d i hed | bi .
cob %g%i&e(mg%%gﬁgﬁ ngcﬁg%gfégsmégg;kﬂé ¥8hhﬂger%%g§?gv1ty

owever, a
wave is . ,
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 1is

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




10

15

20

25

preferable. A guide nmenber 35 is disposed on the back
face of the carrying belt 31 corresponding to an
imge formng 5 region of the recording head 11. The
- upper face of the guide nmenber 35 protrudes beyond a.

line tangent to the carrying roller 32 and the
tension roller 33 support+ngSthe carrying belt 31 to
the side of the recording head 11. Wth this, the

sife avaes sobfat PleoRRIRY i WVoel BOBAVEH, t HeSAYRTEnHgES 1S
form ng region can be accurately maintai ned. The

preferytbhg.roller 32 is rotated by a sub scanning
direction notor 36 via a driving belt 37 and a timng

roller 38, gandet Rembakrr gengsbeal kpdtedsohotatetaick flahe of
belt carrying direction (see Fig. 2) by the rotation

f [ ' R
th%m?%ﬁrgbg???é?§|?9 EQLLEEp3RA1 €BCQH9£mM@§eEokﬁ1nﬁe

orned Is attached to the axle of t

carryi |l 3 d ] $Sj
reffot co b ohatr - FoPTabeactrAg the ITe 'veeh!ERGe.at Ghen
this, a wheel encoder is conpqgsed of the en 3ger
guipfeeFeRRart g BHBFBUg%ﬁSB?Ygg e@elalg E@?géﬂg 9 fheog

Fig. 2. In order to output the paper 22 on which an
carnuyeg keliecoPdedndythheteaedprri nglhead331svprarpaper the

outputting tray 40, a paper separation claw 41 for
casepangt begtt Beé tpaphe 22dér o the cacpydhaggbekead31]l.

paper outputting 25 rollers 42 and 43 are disposed. 20
WithbehhsSi d8s pLbRhERE BRI thBlcheryeAgvBbLY 31 in the
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)rby the rotation of
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-
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 carryihg belt 31, paper outputting

rollers 42 and 43 are disposed.
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attached to the back side of the inkjet recording
apparatus. The both sides printing unit 51 takes the
paper 22 -returned by the inverted rotation of the
carrying belt 31 and 5 inverts the paper 22 and feeds
~the inverted paper 22 between the counter roller 26
and the carrying belt 31.-A20paper manual ly inserting
tray (not shown) is disposed on the both sides
printing Aumiaths BidgsnezAine v iitEithi g ddhd STREHRIY ng
mechani sm 61 10 that operates. to maintain a nornal

" atBhtahedofot heenbazkeside dfhechecorkliely heeordinangpparatus.

causes the nozzles to recover froman abnormal state

TheSnHEt8P8$8Es i PranfPAgPhhiti BY tageenthkopaped ak eseurned

side in the main scanning direction of the carriage

bygihghgng #2L§ EB&%E?bH'Bg and racovenknge1p mBChARI SM

provi es caps 62c, and 62d (when those

are _not. individu cri,he th Ll
03825 A0Lyt gL AUl | dessrhieny ! e, 2%%8 BrEesT

recordi ng head 11, a_w per. bl ade 63 for w. &
behaehe thPagEsnFA. TaRACR PENAPRI HGS FREANS popel®31. A

recei ving nenber 64 20 for receiving ink droplets
paphkirchhadoandy dosertbogetray flook w§oun) |#§gél§@@sﬁ§ &R

i ncrease of viscosity. Inthis, the cap 62ais a

_ th&ubbkhnsaﬂéshp&ﬁdtﬁmgnahﬁtaEnLng cap and the other

caps 62b to 62d are hum dity maintaining caps. In

addi tion,pifckheeNRAiBkALiRG 8¢ Ofed et By RécRénism 61
the other side in the main scanning direction of the

th%% %ﬁ&%%gf'fb o {S0B] D 09 niRk-Ar QRIRle TECCENE NHozz1es of

the recording head 11 and to causes the nozzles to recover
from anrabnormal state is disposed in a non-printing region
located at one side in the main scanning direction of fhe
carriage 4. The ﬁozzle maintaining and recovering
mechénisnl 61 provides caps 762a, 62b, 62c¢, and 62d (when
those are not individually despribed, 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 nozzle
faces 1lla, and a femaining 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
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receiving ink droplets which do not contribute to
formng an imge due to the increase of viscosity is
di sposed, and openings 69 are provided al ong the
nozzle rows of the 5 recording head 11. A
concentration sensor 71 fornmed by an infrared ray
sensor for detecting the pr2sence of the paper 22 is
- disposed in the carriage 4. The sensor is not limted
caxpiagdedi ndraeealniyd sbpkofronhelh raectRny dgeTRer o4t for
the 10 hone position, the concentration sensor 71 is
reck Sposg@dimk dropbstsienich dhenstdecntribetearpyfagming
belt 31 and at a position upstreamin the paper
an CRYe NGudi t6Cthenindsedescocbedsabevey as dhepbsed; and
side of the carriage 4, an encoder wheel 72 in which

op@n?ﬁ%g 5§ 59@2?90v}ée&5ag5ﬁ80§ﬁg abondet PBWHRLE the

scanning direction, and an encoder sensor 73 fornmed by
a_transn ssi.on.type photo- sensor for detecting the
re%???l?gn%?ggogéd on the front face side of the

carriage 4. Wth this, a |inear _.encoder for det.ectin
Che posi B GAMGETERE aRrT SIS F (1T ERETRE RY267S dathie
direction is conposed of the encoder wheel 72 and_the
ragneedsprsénsofesctipgt thenprReerak] € EBEoPEPRY 22 1s
apparatus, the ink droplet ejecting heads of which
dikpesedcondthg beadidfei 4. cThposedsios égphaitnddmikiegl to
5 is a cross-sectional view of 25 the ink dropl et
thggﬁﬁﬁkﬁgeﬂeﬁﬁya%@ﬁgo&he leeg keegthrriage- 4- is- at- the

home positicn, 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 forxmed
is disposed along the main scanning direction, and an
encoder sensor 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
scanning direction is composed of the encoder wheel 72 and
the encoder sensor 73.

Next, in thg inkjet rgcording apparatus, the ink
droplet ejecting heads of which the recording head 11715
composed is explained. Fig. 5 is a cross-sectional view of

the ink dreoplet ejecting head along the long length
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direction of a liquid chanber of the ink droplet
ejecting head. Fig. 6 is a cross-sectional view of
the ink droplet ejecting head along the, short |ength
direction of the |I|iquid chanber of the ink dropl et
ejecting head. 5 In the ink droplet ejecting head, an
ink flowing route plate-1CGE formed by applying
ani sotropi c processing and so on to, for exanp

di rsigiglan @ st atianid HRTReI T Atk K %?%er%% %1 %?Elng

102 forned by, for exanple, nickel electroformn

heathi chFipd at@ 192 | srbondestitionde 1Y ov@rtlﬁ%lcbnbfgrmlet

ink flowing route plate 101; and a nozzle plate 103

e andesd Hend helsmperhd ageoof Ydegtinkdftevd honrofit ehe
plate 101 are stacked. Wth this, a nozzle connecting

U &-Hln I 22+ G104 d95celesthagal nk

ll{#&pl%ts %g %%H%E%?ggg &££?qU|d %%anbﬁ? 106, .a conmon
liquid cha 1 S to.tLh [
paud QB"Pﬁgnlnk 8§oag SURBLYLAG, hBkgl 0abhenkd dHldhing
to the common lig chanbf 108, and SO on are

rolR et te nl%dfwra%d BY FRRIYHRI arBpP et ePett PRGCREELNY
a stacked type piezoelectric el ement 121 of _two lines

and ome oR0tdi nkof neremple)  awkiedle sCaYpFesshieicon

" generator (actuator) that applies pressure to ink in

subderdtgqpi & chanbeiod0flaye te?ofoimgdthg, vibraekemple,
plate 102 as an el ectro-nechani cal transducer, and a

nléﬁéﬁ subst f3terh2Rg) owMbEEhplAte PORZOEI Pohded ebenhst
121 is secured are provided. A brace 25 123 (see Fig.

1088r! 22£QT BRI RE YRR 1861 RECZ06LEChIREe 1013~ and & nbzzle

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 liquid chamber
108 for supplying ink to the liguid chamber 106, an ink
supplying opening 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 elément 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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23 elements 121. The brace 123 is fornmed at the sane

time as the piezoelectric elenents 121 by separately

form ng piezoelectric nmenbers; however, since a

driving voltage is not applied to the brace 123, the

brace 123 is a sinple 5 brace. A flexible print cable

‘on which a driving circuit 2%driving 1C) is installed

is connected to the piezoelectric elenment 121. The
elemriet Hattl- of TREELTRBR at Fonl Pl SPENGB22 Y ERC152BGnHETE aS

to a frame nenber 130. In the franme nenber 130, a
thspatezd8lectviohétémant aci Zhtby s@ParebipvsEarstnghe

pi ezoel ectric element 121, the base substrate 122, and
pi&LoecDBcBr Ec ahbmcbes; hswéoenpdsikaet hedrivingheofitage is

menber 130, a concave section that beconmes the common
no#'gﬂbﬁiéé £bapherpi08ec angzanchakpsHppl YPROiBokes1Bd1e

or supplying ink fromthe outside to the comon

brE!iiguid chanber 108 are forned. The frane nmenber 130

TSt or ned by injection nolding of, for exanple,

t her noset ti rresin_such as.epoxy resin qr - . .

polyphenﬁi5ﬁgx§§ﬁﬁip§}n§oc?ﬁ eiﬁ% PPN G e e Uit
- 101 is forned by applying anisotropic processing and
(dsbvendt 6C) f 6F éRéﬁﬁEg?d aSsFRERecErystal tER| pdggoelectric

substrate of a crystal face (110) by using al kaline
elemgotdl8lich as pot assi um hydroxi de water- sol ubl e

solution (KOH). Wth this, the nozzle connecting 25

route 10Fnhanedgke pairgty & fChaveben bk iare flerteedl02 are

However,

bonded to a frame member 130. In the frame member 130, a
space 131, toc 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 liguid
chamber 108 and an ink supplying hole 132 for supplying ink
from the outside 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 ﬁsing alkaline liguid such as potassium hydroxide water-
soluble soclution (KOH). With this, the nozzle connecting

route 105 and the liguid chamber 106 are formed. However,
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24 the material is not limted to single crystal
silicon; stainless steel or photosensitive resin can
be used for the ink flowng route plate 101. The
vibration plate 102 is nmade of a nickel plate 5 by,
for exanple, electroformng. However, the vibration
pl ate 102 can be nmade of -a2%etal plate other than
nickel plate or a material in which a netal and resin
theame teoriddd.is T pilerddeedta ising oy Sl ahdl Y ¢/
brace 123 are bonded to the vibration plate 102 b

staAdhesiyesteld dnirghergsdrivel t107d remei merderbd 3gs¢d tor the

bonded. In the nozzle plate 103, the nozzle 104 of 10
in#(kléﬁlﬁgnfgﬁﬂgﬁﬁﬂaﬂ§ fer med correspondi ng to each
iquid Tchanber 106, and the nozzle plate 103 is

bonded tfh%ﬁi%%ggtiéﬁoﬁégﬂer9g§ei9'ﬁé&elg% BYnickel plate

adhesi ve. repellent 15 layer is formed on the

upper nost face of the nozzle pl -
bY mekSH | TABELS vi a5 P ARBT 9 hed s et TS PhpBagion
the nozzle plate 103 is the nozz|le face |l a ., descri eg
plafppvil? Tren greZbetecttie BEbdbnR a3 ?Eh%;sF%%ﬂeﬁl?gﬁ
20 piezoelectric elenment (PZT) in which a
plaptezoel ectateriaht bniwhiablaanatah PReerpainepEet Pogded.
152 are alternately stacked. An individual electrode
Thd 531 so6D8BEE €del Omére 12Dt endathel bracede235ardr handed
out to one side, and a conmon electrode 154 is

o CORRest Bt 9ok Ng1hpL e pal ol sehesdes, 152d2budthum, Othe
to the other side. In the enbodi nent of the
frame member 130 is bonded.

In the nozzle plate 103, the nozzle 104 of 10 to
30 pm diameter is formed corresponding to each liguid
chamber 106, and the nozzle plate 103 is bonded to the ink
flowing route plate 101 by adhesive. A water repellent
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 1lla
described above.

The piezoelectric element 121 is a stacked type
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

drawn out to the other side. In the embodiment of the
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25 present invention, as the piezoelectric direction
of the piezoelectric elenent 121 changes, pressure is
applied to ink in the liquid chanber 106 by using
di spl acenent in the d33 direction. However, pressure
can be applied to ink in 5 the liquid chanber 106 by
usi ng di splacenent in the-d# -direction. In addition,
one line of the piezoelectric elenment 121 can be
preatiapnsed ot e, basetsulistezeelaoric MiFRCthRD dpbpFit
ej ecting head with the above structure, when a
piddd Bger appl é endo t Tl pilemogt ectpiesd@rel ereappledi o
" lowered fromthe reference voltage, the piezoelectric
inE! 8t e 120,600t £8GHSe r aNls the YéDi@tdOsplatakentO2ni she
noved downward so that the volume of the Iliquid

hanber. 106 is e . bk ' -kBe+to ink in
d3$i%h¥%c%h%%berﬂ§%gegg¢?%¥é$ |£? %%%2M§h%ﬁ%?é§§electric
15 elepment 121 is panded.in the ked., di rect|.o y
SEREChk I e R R
el emrent 121, the vibration_plate 10% is,disgﬁac%d.in
Bf PLRECPi-ghi-d -
chanber 106 is reduced. Wth this, pressure is
elappht eti2t ocknkbendihpobedupd ehanbapre188bsppasfd 1Pk
droplets are ejected fromthe nozzle 104. Wen the
vol t age apphkined ink dieplicez edleettinioc heeldengrth T2k iapove
returned to the reference voltage, the vibration
02, hsnr gt YonedqkoabpeikAl tbakhpoplitizerlecthdc
st@%?%ﬁgééwaﬁg ?iggid ghanggr 106 is expgnded so that

e137 N8990 VEPIERRULE b8 oHCRARALEde-ARdel Hh1ELGY ithleo

piezoelectric element 121 contracts, and the wvibration

plate 102 is moved downward so that the volume of the

liguid chamber 106 is expanded, and ink flows into the
liquid chémber 106. After this, when the piezoelectric
element 121 is expanded in the stacked direction by raising
the voltage applied to the piezoelectric element 121, the
vibration platé 102 is displaced in the nozzle direction
and the volume of the liquid chamber 106 is reduced. With

this, pressure is applied to ink in the liquid chamber 106

‘and ink droplets are ejected from the nozzle 104.

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

negative pressure is generated, and ink flows into the
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- 26 liquid chanber 106 fromthe comon |iquid
chanber 108. Wth this, the vibration of the neniscus
face of the nozzle 104 is attenuated and stabilized.
Then, an operation for subsequent ink droplet
ejecting is perforned. 5 In the driving nethod of the
ink droplet ejecting head,26nk droplets are ejected
by the expansi on of the plezoelectrlc el enent 121

1i ¢loidvehandepehBFngron the CeTRoet 4i8uifnkhambpredE8can
be ejected by the contraction of the piezoelectric

- withepept, 124e ¢Obkatibe bhkike mevdsdiimgfappardt Gbe nozzle

each paper 22 is fed fromthe paper storing section
1ogliénaﬁﬁénﬁﬁﬂéaxhﬂat§tayﬂm@&€ddireaéhpnabyogetdedobyfor

the gui de nmenber 25. The paper 22 is carried between

they ¢Qupterokakher 26, the

su%ESqﬁ%B %Hgaggkb%§%|§ggﬁlg 8 by ? he fS paper carrying

gU|de menber_.27,. and _t he Raper

carryi ngqbeltgleﬁJl By e "pr gs?suroéfzécpp 99%%?‘&#1% %ecung

Wth this, the carrying dlrecglon of the paper %2 LS
hegHanded QESP&?FﬁaFéFyegécagﬂr hg: eFRASSEPRe PTakPkC

voltage is applied to the 20 charging roller 34 from

pitheeAEchiras @&pmbpﬁnQZéectH@Hev€@eséﬁPB@§lB§I@w|ﬁ$

detail) so that the carrying belt 31 is charged in
stirhetstl , searndrgpdietec tkanbei &l eateldabye thel tcageraction
pattern in which a plus voltage and a m nus vol t age

ofaftﬁe ?1%%6@@%%'&1@9@'1@@1@@& tik1g predeterm ned width.
he 25 paper 22 is supplied on the carrying belt
31 on MhlfH]éﬁgalnkjet 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

paper carrying guide member 27, and the paper 22 is pushed

to the carrying belt 31 by the pressure applying roller 29.

With this, the carrying direction of the paper 22 is
chénged approximately 90 degrees. '

At this time, an AC voltage is applied to the
cﬁarging rolier 34 from the AC bias supplying sectipn
(descriﬁed 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

paper 22 is supplied on the carrying belt 31 on which the
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27 plus voltage and the mnus voltage are alternately

charged, the paper 22 is adhered to the carrying belt

31 with the electrostatic force, and the paper 22 is

carried in the sub scanning direction by the rotation

of the carrying belt 31. 5 Wen the recording head 11

is driven corresponding to2an-i mage signal while the

carriage 4 is_ being noved, the recording head_ 11
pluecepltagneandnthef MhRus| Hage2en eKe aLbppRATFaygernazged,

by ejecting ink droplets. After carrying the paper 22
théypapered2t esnadbdradount theheat@yhegt beilhe38f wiihh the

image is recorded on the paper 22. When a recording
elE60PRLELLONCcSEgRak, OBnd Shgnphkpkhab2t he eadrdkdt He the sub

paper 22 reaches the end of the recording region is

hyed; i bRCBLdLAg atibAnoies thienkakedinandelihe 31.
scéggg?gzglféegﬁ?gu?&to thggggper ogtputting ??55%20? 15

s R o e e

printed Si 0 t hé paper 22 is
supplied,to the both sides printing unit 51 by .
CorRGEPSBAYNIr 5PafPnd™RAS ééﬂ?lfi"rlnﬁh&glet t%f, C&ﬁﬁ%& 4 1s

paper 22 is inverted. The inverted paper 22 is
besdunpphpyddagshs perasdinghbegsufierecoadsolong: ligcard an

the carrying belt 31 and an inage is printed on the
imatkepbnsictde sftoppedpapeer222cayr edecliinghd ndadnygipdgts .

belt 31 with tinmng control. After printing, the paper
Af22r eRrwheseg bekhpsipdes 2onages aredprienirétheids amieiyput, the

to the paper outputting tray 40. 25 Next, ink
nekt€§ndi g lihauisdh MSiRI R iRRed R @he paper 22. 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, wheg an image
is printed on 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
reller 26 and the carrying beltl3l and an image is printed
on the other side of the paper 22 carried by the carrying
belt 3% with timing control. After printiﬁg, the paper 22
on whose both sides images are printed is output to the
paper ouﬁputting tray 40.

Next, ink (recording liquid) using in the inkjet




- 28 recording apparatus is explained. Wen a
docunent for which duplication is prohibited is
printed by the inkjet recording apparatus, it is
proper that dots applied to a paper expand by
penetrating along the fiber of the paper. 5 Therefore,
when tint block printing +s2&ttenpted, it is
preferable to use ink in_which expansion of dots and

redeadhey i 2Rpadtathe Hotexpteingdsnafiensa pdesppeat for
Therefore, the following ink is recomendabl e.

wh Howeshes ] i ¢dieiomkis spnohibitededstorihbed b9 thk ftokjet

“the inkjet recording apparatus contains the follow ng

re EQPROAGNESpA A3t 8 oughi§1Pyopéd) thait So0s aAppRiell to a

pi gment (a self-dispersing pigment); (2) Wetting

pa%?fnéx%énd1§¥g§%n¥%%§£ﬂﬂgagfaﬁgZthé4fiM€EGBfS€h§bb§per.

ganic solv Anioni ¢ Oor nonionic surfactant;
6) . Pol yol L h nt ai : .

s i BLgTeLYokut Sugchy BERep LR gOTL k08 g, Mok
PH adj ust or; and__glo%'DeLo ized water. I.n.this

prHfgRRRLS SO AUEE| bPANL DS BPLEFI AEPABSARE QT 98°S0PPent

for dissolving or dispersing the pignent are used
feathering of the dots are as small as possible. Therefore,

the following ink is recommendable. However, the ink is
not limited to that.
10 Ink for the inkjet recording apparatus contains
the following components (1) through (10):
(1) 6 wt% or more of pigment (a self—di;persing
pigment); |
(2) Wetting agent 1;
i5 : (3) Wetting agent 2;
(4) Water-soluble organic solvent;
(5) Anionic or nonionic surfactant;
{6) Polydl or glycol ether that contains 8 or
more carbon atoms;
20 (7Y Emulsion;
(8) Preservative;
(9) PH adjustor; and
{10} Deionized water.
In this, pigment as a colorant for printing and a

25 solvent for dissolving or dispersing the pigment are used
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29 as essential conponents and a wetting agent, a
surfactant, an enulsion, a preservative, and a pH
adjustor are further wused as additives. A wetting
agent 1 and a wetting agent 2 are mxed so as to
exploit the characteristics of the 5 respective
wetting agents and to east|3P adj ust the viscosity of
the ink. The kind of (1) pignent is not particul ar]

as | ¢ﬁ$@3@ﬁiahd<:@@pﬁn§ﬁtﬁn@rr§£rﬁ cWeF BiBAt 24RAtan aor@%?ﬁ%ctantr
pi gnent can be used. As an inorganic pignent, there

an canubeidf, usegramemwiatdarhoransl azksHprdduséerpyare further
wel | - known met hods such as a contact nethod, a

usdair aacgedaet heds andaawthet gl agerthad zasl weldetdsing agent 2

titaniumoxide and iron oxide. In addition, there can

' ar%.e n‘rﬁﬁ%ﬂ ag AN, Qr 98P G b OHBNTt t1RZ0chBr@ERBEkS stics of the
I NCI udl

ng azo | akes, insoluble azo pignents, 15

condensed az igmen el -t a j gent s, d
reIRECHhYS pd 3593%(:%)%ﬁé%tsg%ﬁorxgianégg?ig U0 the

. pht hal ocyani he  pjgnents, perylene pignents, perynone
vigFeeny sOt %%?h?g ui none pi gments, quinacridone

pi gment's, di oxazi ne i gments, thioindigo pignents,

i soi ndol iT@@éumdgmt&) Z0-HATopit M torka 1t ek LY

and so on), chel ate-type dyes (for exanple,
limbeédt entlypetbasncidyeganthepagwenypandckdi ordpasc

and so on), nitro pignents, nitroso pignments, and
piﬁﬁéhﬁn@anbbéckseénd 86 8A. iAvPggntbepegmanpi, girketre can be

‘having good affinity with 25 water is preferably

usgaegnyTgf partha! 81dkRERLEEdAEed by well-known methods
such as a contact method, a furnace method and a thermal
method as well as titanium oxide and iron oxide. 1In
addition, there can be used as an organic pigment, azo

pigments (including azo lakes, inscluble azo pigments,

" condensed azo pigments, chelate-type azo pigments, and so

on), polycyclic pigments (for example, phthalocyanine
pigments, perylene pigments, perynone pigments,
anthraquinone pigments, gquinacridone pigments, dioxazine
pigments, thioindigo pigmenfs, isoindolinone pigments,
quinophthalone 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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30 pigment is preferably 0.05 mto 10 m nore

preferably, 1 mor less, nost preferably 0.16 m or

| ess. The content of a pignment as a colorant inink is

preferably about 6% by weight to about 20% by wei ght,

more 5 preferably about 8 by weight to about 12% by

wei ght. As specific exanptesOof pignments that are

preferably used, the follow ng pignments are provided.
pigoenbl askorakerehbyelcBh KB b@ogﬂdl@ﬁr caebenrbragksbly, 1

(C. 1. pignent black 7) such as furnace black, lanp 10

.pmbbackesaretybengrbfacdbandichénpel obl aeks.nmetal s such

as copper and iron (C I. pignent black 11), titanium
oxi de, antk at@ade: phbPmRnpsgesah as aniddlnerditackn ink is
(C.I. pignent black 1). In addition, for color ink,

n r I t I st
ré@EFQbQ aB%uE Q&?gﬁgag%ﬁgégltgaﬁﬁgg$ %ﬁ? %%Fw%%éﬁﬁ more

4 I n 5
_Pr%§F£§§oyy%PPo§v By @é“,l@@? tggiblfh: 128,59 y5nt0,
109, 110, 117, 120, 138 a 153 Gl ar nt oranges
5, 13, 16 15Fe QI?W Pl%?%’ﬁg%t SRt 1,
2, 3, 5 17, 22 (brllllant fast scarlet), 23, 31, 38,
pragezabpyr paAERt thed TOBLOBANY, PAGMENLFePiENBRCVEEEL2B
(Ca)), 48:3 (permanent red 2B (Sr)), 48:4 (permnent
red 2B () ))hlaksk 1inls2:t2heBs8:dan e IpXdridedaparbon
carmne 6B), 60:1, 63:1, 63:2, 64:1, 81 (rhodam ne 6G
blkake) .(c83. §$gméﬁt ()[L&d:k25 Im&homsde)lmh&é bleTk,106mp
108 (cadn1un1red) 112, 114,

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, 55,181, 83 (disazo yellow HR), 95, 97, 88, 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,
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31 122 (quinacridone nmagenta), 123, 146, 149, 166,

168, 170, 172, 177, 178, 179, 185, 190, 193, 209 and
219, C 1. pignent violets 1 (rhodam ne |ake), 3, 5:1,
16, 19, 23 and 38, C 1. pignment blues 1, 2, 15

(pht hal ocyani ne blue R), 5 15:1, 15:2, 15:3

(pht hal ocyani ne blue E), 463117:1, 56. 60 and 63, and
C.l. pignent greens 1, 4, 7, 8, 10, 17, 18 and_ 36.

[ n
- 122addieioacrigene malebéahlsé2§seé4éra1€9rpﬂéﬁenﬂés 170,

obtai ned by treating the surface of a pigment (for 10
172xanpt e, 18y bond, Wi 8h, alpesi hodhi 2062 sndl LoRkedCtd -

di sperse in water and processed pignments obtained by
pigheytdingi1the 1syrhaasmohealpkgens, (foL, exapphe, 23 and

carbon) with a functional group such as a sul f one

389r8“E - obi ngBEbB?EMle groyp Wi Qgh'tﬁa%lc WRdnkOplue R),

wat er Furf her, p|gnen contained in

0 | owed.t o e er
15bé'uiéd5 RS & ﬂgeeépswﬁglps PREBehloarBene 1o Y-
preferable t hat a gnment for black nk be @ddﬁq q%o
anﬂn@3ra§nﬁ|Sﬁéﬂtpég§68F596ﬁePFq&vd obt alﬁed
di spersing a 20 pignment with a dispersant in a
36wat er-sol ubl e medium As a preferable dispersant,
wel | - known di spersing liquid used for preparing
convent i onal dgd ptbdn £ yhknewnapi ipgrest so dispér grant
liquid can be used. As a material for the dispersing

p1EP%§F%GgBQ%l%édeb§”QE%atﬁﬁ%‘E%b'@WIEQCEBEETbﬁbig&%&mbqfor
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 arsulfone group or a carboxyl
group which is allowed to disperse in water.

Further, a pigment contdined in a microcapsule

and allowed to disperse 1n water 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 liquid obtained by dispersing a
pigment with a disperéant.in a water-soluble medium. As a
preferable dispersant, well-known dispersing liguid used
for preparing conventionally publicly-known pigment
dispersion liquid can be used.

As a material for the dispersing liqguid, for

example, the following materials can.be provided. That is,
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32 there can be provided poly(acrylic acid),

pol y(met hacrylic acid), acrylic acid-acrylonitrile

copol yrmer, vinyl acetate- acrylic acid ester

copol yners, acrylic acid-alkyl acrylate copolyners,

styrene-acrylic acid copolyner, styrene 5 nmethacrylic

acid copolyner, styrene-acr¥y2ic acid-al kyl acrylate

copol yners, styrene-nethacrylic acid-alkyl_ acrylate _,
theppoFyaers, PPV eRe- R het AgT Bt yFeReldlr yPPeY ABpHhacrylic

copol ynmer, styrene-a-nethyl styrene-acrylic acid-al kyl
achdY yl ateytopokyheracrel 9grnehel hal eppoheiegr copdbhyhepcetpte-
~ vinyl napht hal ene-mal ei ¢ acid copol ymer, vinyl acetate-
aceyhyt eneigopsotyrecopyimybracetatreiiat hyideatlkyingkbrylate

ester- ethyl ene copolyners, vinyl acetate-naleic acid
cofSS1 Sher OPOLYPBERe VABYY 1 8ECLAL Q- 6686 0PErACLHyrene-

copol ymer and vinyl acetate-acrylic acid copolymner.

ILn it , Lhg e ke n -

mopBaklyfe bh2L cBEERRELTE, ShvtRne At ar haRl ity

wej ghts of _these copolyners e preferably 3,000 to
2cEBL 850, SHBPEVREE ot of BEFLE8 BBAPEGE S5 B00C Hipal VL

preferably 7,000 to 15,000. The content of a . ,
acdispeesanpolymappr optyaeekytdaeehit AEHrspe26CcrHad caacid

pi gnent can be stably dispersed and other effects are
copolyhest . stheenenttentthal soyetna-pegydnt aoid-alkyl

di spersant is preferably 1:0.06 to 1:3, nore
acpyeheeabbpolimBri25storénd-maleicontadt cobodypiegnent

used as a colorant is 6% 25 by weight to 20% by

viﬂ?hﬂgbhﬁﬁélgﬁg-hﬁﬁ@hcmﬁEgatc@ﬁolymer, vinyl acetate-
ethylene copolymer, vinyl acetaté—fatty acid vinyl ester-
ethylene copolymers, vinyl acetate-maleic acid ester
cobolymer, vinyl acefate—crotonic acid copolymer and vinyl
acetate-acrylic acid copolymer.

In addition, according to the embodiment of the
present invention, 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 can be 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 conient of a pigment used as a colorant is 6%

by weight to 20% by weight per the total weight of
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m 33 recording ink and the pignment is in the form of

particles wth a particle dianeter of 0.05 mto 0.16

m The particles are dispersed in water with a

di spersant and the dispersant is a polyneric

di spersant with a nolecluar 5 weight of 5,000 to

100, 000. Image quality can Bé rnproved when at | east

one pyrrole derivative, particul,arly 2- pyrraqlidone,
roPOTdSby A5%achl Sy B ABEE origaritc 06 FERE Oin Fedgardes

to (2) through (4) wetting agents 1 and 2 and a
winat er pscltable digaritersolfvénb Wat e O0s 1fr éguentlhg 10

used as a liquid mediumin ink but, for exanple, the
pa&ohbamsngrmaﬁaspsmbeﬁlenowgaamcw&@hvenﬁsswaySEQtu@@w the

in order to make ink have a desired physica
dle @ReEhY, ik0a peevertrikcnigilspemsany g thard nJondmlra(lve

e dissolution stability of ink conponents. Plura

wegf E’Ih% SRRl 180hWRl 802 OMgARC RFRIuE 1lyt %a?ﬁ%eb%mproved
used. r exanple thhe follow ng specific exanpl es of
t he ti_n ents an e wat sol_uhl I

Whgglﬁge egF% ﬁ%gvpg %Frlva eﬂeé#%% égﬁhoefé%d
mul ti-val ent al cohol' s such as ch.as ethyl.ene

PYgrRpdddongis ety efe! @15y@o|wat% Ioéﬁé%&%/&ﬂlve“t
propyl ene gl ycol, dipropyl ene gl coI tripropyl ene
gl ycol, tEMra@ghydeh@ g¥ycehrong yléhewgtyé@g agents 1 and
polyethylene gl ycol, pol ypropyl ene glycol,

2 Bndt [aaem.taa:md-isﬁdlubl]a, @)—Iigaxﬁm:ecﬁcdlverg:l,ywt@lr is frequently
1, 2, 6-hexanetriol, 1,2,4- butanetrio

usbd? a3 QUtZL@Jaﬂlrd ‘ﬂ{ecﬁrﬂﬁh pentigne il ,fdﬁﬂé}dample, the
following water-soluble organic solvents may be used in
order to make ink have a desiréd physical property, to
prevent ink from drying, and to improve the dissclution
stability of ink components. Plural of these_waternsolubie

organic solvents may be used. For example, the following

specific examples of the wetting agents and the water-

soluble organic solvent are provided.

That is, there can be'provided multi-valent
alcohols such as such as ethylene glycol, diethylene glycol,

triethylene glycol, propylene glycol, dipropylene glycol,

' tripropylene glycol, tetraethylene glycel, hexylene glycol,

polyethylene glycol, polypropylene glycol, 1,5-pentanediol,

1, 6-hexanediol, glycerol, 1,2,6-hexanetriol, 1,2,4-

“butanetricl, 1,2;3-butanetriol and pentanetriol; muiti-

valent alcohol zlkyl ethers such as ethylene glycol
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-etmﬁég%eogbﬁﬁP% BenoRReRY 1 pg

25 val ent al cohol al kyl ethers such as ethyl ene glyco
34 nonoethyl ether, ethylene glycol nonobutyl ether,
di et hyl ene gl ycol nononethyl ether, diethylene glyco
nonoet hyl ether, diethylene glycol nonobutyl ether,
tetraethyl ene glycol nononethyl ether and propyl ene
gl ycol 5 nonoethyl ether;-mdt+-val ent al cohol aryl
ethers such as ethylene glycol nonophenyl ether and

momﬂéﬁhyﬁn&@h@mnletmmhﬂbéniyyc%lh@@noh@¥ng%ﬁh%6nta|n|ng
heterocyclic conpounds such as 2-pyrrolidone,

didNeldyd -ZLpys T ahdmanet h Nk @yﬂenxyéieyhyzepgrgbyﬂdbne
1, 3-di net hyl i m dazol i di none, ¢ 10 caprol actam and

: moﬁbé%ﬂ*?C%@Eé§neﬁ1@@hﬁfénéU@Dy@@lfﬁbﬁaﬁhﬂﬁl ether,

ylfornan1de and N, N-di met hyl f or mam de; ami nes

sy t
te %%lﬁiln% aﬁﬁiggf%ﬁ%éﬁﬁtﬁ%% i ﬁy?é?np%éeﬁﬁ styeol
trieth fur- anin d
MORPHERY I% ?Bxl%% t%uY?g % ;gggﬁgng gdégﬁﬁanogéc nd®
propyl ene car bonat e and ethglene carbo at e. ﬁno g
3 ?Euﬁaﬁ|9thy FBENGLERB
gl ycol, thiodiethanol, polyethylene glycol 200 - 600,
monobenhyleaéhgrycoitrggyuecgntalnine hexareerrFdic 20
1,2,4-butanetriol, pentanetriol, 1,5-pentanediol, 2-
coﬁ%bﬁﬁhbdgﬁ@haﬂd ka?thyniaepgcrNkmdohglaﬁepgmebéddbheJ N-
These sol vents have excellent properties in the

hy?%bgpé%h%%rFgﬁgkgglﬁegﬂgneﬂt§ ~angdetRe1RREUEREI QR 8bne, &-

caused by vaporization of water.

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

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,
1,2,4-butanetriocl, pentanetriol, 1,5-pentanediol, 2-
pyrrolidone and N—methyl—Z-pyrrolidqne are preferable.
These solvents havé excellent properties in the solubility
of ink components and.the prevention of ink jet failure
caused by vaporization of water.

As other wetting agents, wetting agents
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25 As other wetting agents, wetting agents - 35

containing a saccharide are preferable. As specific

exanpl es of sacchari des, onosacchari des, '

di saccharides, oligosaccharides (including

~trisaccharides and tetrasaccharides) and

pol ysacchari des can be previtled. 5 Preferably, there

are provided glucose, mannose, fructose, ribose,
con@axmxngama®aﬂ©@@rl@gl%@@o@éefﬁﬁﬁbbge %éIFBEPé§éC

| act ose, sucrose, trehalose and maltotriose. Herein,
ex$m¢y§§06ﬁaﬁid@ﬁaﬁi@esacchasadehatmdasbrd&daccben$dﬁsr

i ncl udi ng substances that are widely existing in

'olﬂﬁéyéscﬂQr§a§§ asnai1Gachgdext Ehpenanddeel huhose. In

dition, derivatives fromthese sacchari des,

te{hgégcgﬁgrgge foyhg g gHE??a?%Q@QaE?HeﬁefbQHVlaaa

T OF eren |one succ or exanple, represented
su cohols ener
%PEC?FE E?gFﬁe? %quﬁrésen BOSR; AF8GEPser
of 2 to ), oxidized saccharides fro _
flh@%?enﬁﬁ@Péﬁeda§aééﬁ8FPdega%PSFoé?anBngoﬁﬁdoﬁ?&lOblose'
acid, uronic acid, and so on), amno acids and thio
laatods, SEarbseulareyalgagaﬁndlm@ﬁﬁptrapéepreﬁéﬁﬁbpe
and, as specific exanples thereof, maltitol and
po$9é§bbﬁbraﬂ§s 2@epsaubdadid€beimoatbmbadbrtbense,
saccharide is appropriately in the range of 0.1% by

1n$@b895gtQuﬂg%ﬁﬁﬁeﬁetﬁgﬁ apeelatrbly ex0 s5¥nby ivenghttarieo
0% by "wei ght per an ink conposition. In addition, (5)
ucgrfaCtaggch%dg% r&%%tﬁ%%l%ei&ulose.

In addition, as derivativés from these
saccharides, there can be provided reduced saccharide; from
the aforementioned succharides (for example, represented by
sugar alcohols {(general formular HOCH, (CHOH) o.CE,CH, .wherein
n represents an integer of 2 to 3)}, oxidized saccharides
from the aforementioned succharides (for example, aldonic
acid, uronic acid, and so on), amino acids and thioc acids.
Particularly, sugar alcohols are preferable and, as
specific examples thereof, maltitol and sorbitol are
provided.

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

In addition, {5) surfactaht is not particularly

limited and, as an anionic surfactant, for example, there
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25 limted and, as an anionic surfactant, for exanple,
there 36 can be provi ded pol yoxyet hyl ene al kyl ether
acetate salts, dodecyl benzenesul fonate salts, |aurate
salts and pol yoxyethyl ene al kyl ether sulfate salts.
As a nonionic surfactant, for exanple, there can 5 be
provi ded pol yoxyet hyl ene -alk§l-et hers, pol yoxyet hyl ene
al kyl esters, polyoxyehyl enesorbitan fatty acid

caresterBrov ety axgy Py ey beRy | phkny| cbhperacetate salts,
pol yoxyet hyl ene al kyl am nes and pol yoxyet hyl ene

dodd &yl bemt elessuThenaioni omlts, slahasgtanssltanahd used
separately or in conbination. 10 In the enbodi nent of

poIﬁ@kﬁ%@ﬁ?D&nén&EﬁﬁiOchéBesuEEEfaCsaEEBSion of ink is

- an index of the perneability of ink into a paper,

particul ard y, fhe AUned o Siane RASIQkndie | here can
within a short tine period equal to or less than 1
second .after.the f tion he. {ink_su [

be SRE O HEeRe Y ot £ PeL PGt 76 <L PEDB Pener SHO5Y EraRL2ne
which is nmeasured at or after saturation tinme. As _a

21 KuheBPERERT DRBYAGHOBYPRESSEPLEED (8 %Voﬁ?l§§§58ﬁr5r

. methods capabl e of neasuring the dynam c surface

pOlEnsyehhMﬂEDﬂka&thPhemYlséégﬁaserPpé§§X§§§HYé§n§ alkyl
conventional publicly-known nethod 20 -di sclosed in

amdRe A- 63083233xyantdyaci¥| bekm) smspesdedThpl abeioyge
surface tension nmeasuring apparatus can be used for

subPRScABASYI @ABNbel OskResppasaRtlnventinoombigasuchace
tension is preferably 40 ml/cnR or |ess, nore

pref erably, 35 c MG Qnd 656 198 OPLALAE NEn el b8N the
fixation and d?ylng

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 thaﬁ 1
second after the formation of the ink surface, and is
different from the static surface tension of ink which is
measured at of 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 conventicnal publicly-known method
disclosed in JP-A-63-031237, 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

properties of ink.
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25 properties of ink. 37 In regard to (6) polyol or
gl ycol ether that contains B or nore carbon atons, it
has been found that when 0.1% by weight to 10. 0% by
wei ght of partially water- soluble polyol and/or

gl ycol ether having a solubility of 5 0.1% by wei gh or
greater and | ess than 4.5% By weight in water at 25

C, such as ( eth I edi ol solubjlit

X 2% (20 1 5926 BT b Shy ST ShShet o

(solublllty 2. 096(25 C i s added per the total
COWEREhE Bf OreBOLEi ﬁgrbﬁm attﬁ@s\fvetlttabnalSu beest fowad fkato

to a thermal el ement can be inproved and the ejection
whehabi. L&t pyamwdifsheqtient) . §tabiyl Wweygbft ok peatikdly water-—

obtained even if only a small anount of the polyol or

sodliypeel petihen ahg/addedychhecperet hartngaw BGlAbility of
sol ublFlty of 0.1% by 15 weigh or greater and | ess

0. ﬁQaB wé%yﬁbgweﬁggﬁtb? %@Heﬁegg t%%nc4h@3 E@Wwelght in

561 UBi It t has an advantage of very high

erneablll . Ther ef or t co n_of

Wag@ﬁeFFaﬁp ﬁu%%lﬁﬁlf? E E@?E Tmé gﬁxﬁpeaFgéter

and | ess than 4.5% b in mater at 25 C and

(sgAvbRdL ty6| derts dr0an the@néo BUr£adt AnEramebigl-1

producing-ink with very high permeability. It is
pepteheddblle (sldubiik taccrditnd 2t50 °Che ienbddedeperothe
-+ the present invention contain a resin enulsion. The
totedi wedmghtsiodn regsraiagntinkyothephaseabdli 1ity 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 pelyol 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 éolubility but has an advantage of very high
permeability. Therefore, fhe 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 éllows producing ink wifh very high permeability.

It is preferable that ink according to the
eﬁbodimenf of the presentrinvention 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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25 water and a di spersion phase of resin conponent(s)
as 38 follows. As a resin conponent for the
di spersi on phase, there can be provided acrylic
resins, vinyl acetate-based resins, '
styrene- but adi ene-based resins, vinyl chloride- based
resins, acryl-styrene-based3gesins, butadi ene-based 5
resins and styrene-based resins. According to the
fodirbwei meAs ef reRénprempanentnfent itbs, diePessperaf phalsite
that the resin be a polyner having both a hydrophilic
thapeetynabd arbyddeghebirglimi etyinsl, nvaddilt rortatleebased
particle diameter of the resin conponent 10 is not
reRahti cukarby el bt bedeht-8aEks @R sGaR,beiaRtaichedride-
However, "the particle diameter is preferably about 150
ba3ad %%s&%%s’aE%&ﬁ—gEggghgbbﬁs%go%%sin%q]g@g%@ﬂ%heuﬂgsed
nm e€se resi'n“enul’sions can be obtaine y m Xxi ng
resin rticles in water, with a surfactant if
reﬁé@és§§%y?tyf§n§6$a§?§nﬁpg}n§nulsion of acrylic resin
or styrene-acryl-based resin can be obtai ned by nixing
a(n) (rreﬁ?‘h‘}%’é%w%t%oe‘élfl%re%?o‘%b‘?ﬁnﬁ(ﬂf F%tﬁf%ﬁ?%ate
ester and styrene, with a surfactant if necessary, in
inwetnérion,Ndrtnelsl preffiesalpilendhedt #hef neasd v &5 @ polymer
conponent(s) to the 20 surfactant is preferably about
hal@nl tetabeuthyalrbphlifl ittheociedyt enid af hyieercplrdtdct amtiety.
is less than the aforenmentioned quantity range, it
InTBude i it Hah iehlaidl LB OE 1O e Otdeiponent

hand, 1f the content is over the aforenentioned
iS(rjg‘lnr Zg)éatd:t{%c\%alta%r]_;; “?I_Si'rrﬁtﬂe@ i %ﬁ.{ltsyioq'r A IS ined.
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 componenf(s) to the
surfactant is preferably about 10:1 to about 5:1. If the
content of the surfactant is less than the aforementioned
quantity range, it may be difficult to obtain emulsion. On
the other hand, if 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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25 and the perneability of ink tends to degrade, which
are not 39 - preferable. The proportion of a resin as
a component of the enulsion and water is 60 parts by
wei ght to 400 parts by weight per 100 parts by wei ght
of the resin, preferably in 5 the range of 100 parts
‘by weight to 200 parts by-ws?ght. As conmmercially
avai l abl e resin enmulsions, there are listed Mcroge
prefayyrland M crogel E-5002 (styrene- acrylic resin
- emul si ons, produced by N ppon Paint Co., Ltd.), :
Boncoat A0@1 pramoption efi @ aafisi ¢F, aprcelReaeiy ofp the
Dai ni ppon I nk And Chemicals, Inc.), Boncoat 5454
em b4 ydenend acsyet cis el npanus sbpnye pyoduted4®y parts by
Dai ni ppon Ink And Chemicals, Inc.), SAE-1014
we{Sh¥IS0L- 866 YbhBr 5 €BY WweIYhSi 61, thor sducef byeRepppdy in
i%on %g., Ltd#) and aib?%%l SK- 200 (acrsl?c resin Y

thsfy{rgégg;of P{ 8§ ﬁgﬁtgyb}?ﬁgggh@@m §@{> ﬂr§r£§dH§t %GR .

. In addition, esin ermul sion I's contained
such that the content. of _a.resi.-n conponent i s
pr ef er abl &QF%QﬁFl%&ﬁ%ﬂﬁvﬁ%}éhﬁ%kﬁ%%%ﬂgﬁﬁ?l%ﬁﬁ%f’ there
preferably 1% by weight to 25% by weight, of ink. 20
ar Rebi At eMEPEAORASET K &R e g MHECGRG) Bre) 861 Aty renie-
properties so as to suppress the penetration of a
accpldci ngsigoapohehtnandrroduced| eyatiérphe Pakati 6A- of
ink on a recording nedium Also, a certain kind of ,
Ltaepj nrenvbatongoionasraltoatenfinoamal séony dppgdoedduiny

and i nproves the rub ,
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 contailned such
that the content of a resin compernt is preferably 0.1% by
weight to 40% by weight, more preferably 1% by weight to
25% by weight, of ink.

Resin emulsion 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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25 resistance of printing. 40 Further, a
conventional |l y-known additive can be added in
addition to the aforenentioned pignent, solvent and
surfactant. For exanple, as a preservative and
fungi -proofing 5 agent, sodi um dehydroactate, sodium
sorbate, sodium 2- pyridi-nedhi-ol -1-oxi de, sodi um
benzoate, sodium pentachl orophenol ate, and sg on can
be used Frrtherpr ésEfbvenfienaildykaown sddidiivg an be
any kind of substance can be 10 used if the pH of ink
added he adjilsied to Theorafpeenertiohedopionewer sapyvent
affecting prepared ink. As exanples of the pH
an@diwstOrtathhere are provided am nes such as
di et hanol am ne and tri et hanol am ne, al kali netal

hydroxi deg, Sushu@ d | L Umdietiaxjis,vSagidimudy i -proofing

hydr oxi de and potassi um hydr oxi de, ammoni um hydr oxi de,
uaternary a ni,um h Xi . gia p nLum
2y oxPaE At AT T heeal Cod BHnEPEBaLY, FRgsRIRTRN T
car bonat e, _ sodi um_car bonat e and 8o%assiu§mcarbonate.
pypsdenelrat Phglagénds; POr BRaRpPE 3 ther 88" 20

provi ded sodi um et hyl enedi am net etraacetate, sodi um
pentachlorepheneaate, sedflufp on can be used in the present

~ hydroxyet hyl et hyl enedi am netri acetate, sodi um
indeathyhenet ri am nepent aacetate and sodi um
uram | di acetate. As anti-corrosive agents, for
exanpl e, Adef @r&ijustor, any kind of substance can be
used if the pH of ink can be adjusted to 7 or greater
without adversely affecting prepared ink.

As examples of the pH adjustor, thére are
provided amines such as diethanolamine and triethanolamine,
alkali metal hydroxides such as lithium hydroxide, sodium
hydroxide and poﬁassium hydroxide, ammonium hydroxide,
guaternary ammonium hydroxide, quaternary phosphoniuﬁ
hydroxide, and alkali metal carbonates such as lithium
carbonate, sodium carbonate and potassium carbonate.

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

As anti-corrosive agents, for example, there are

provided acidic sulfites, sodium thiosulfate, antimony
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25 provided acidic sulfites, sodiumthiosulfate,
antinony - 41 - thioglycollate, diisopropylamoni um
nitrite, pentaerythritol tetranitrate and
di cycl ohexyl ammonium nitrite. Wien such prepared ink
that contains, at least, a 5 pignent, wetting agents,
a pol yol - or glycol ether ha¥lng 8 or nore carbon
atonms, an anionic or nonjonic surfactant, a
thiggbrceblaipt e Gt HaPREORBI FBRPNAWE WatE+EFn which the
concentration of the pignment is 6% by wei ght or

pemrzaterhaiiel thet fakivigtosing dscgcephoryyprumeniufn2s

C) is used, a good 10 color tone (with a sufficient
nitel©s. devel opnent property and sufficient color
reproduci bility), high inmage concentration and clear

| mge quaindny MdHh glredsaldherding ot A BHEr |tdlleast, a
i mages can be obtained at the time of printing on a

. nor nal r. T s de I.bed_he ' -
R L e R e o e R
pqger IS prohipited is output, dots of a.tint ?Iogk £
°T 73 ¥%rﬂar¥?ﬂc?58?ﬁg A @PKOPAFt OF oP ORGP E St PHGT3CHant, @
duplication and a, £ background part) can be (egroduced
waeEag UM € houganiar P hgenbf 2Rfe"ABPK plr¥RaFR the
generation of background contam nation 20 which are
cogaestdabjonhef dthéepiguenodf idupki bat wagght or greater and
reproducibility in a duplicating apparatus anong dot

thél Z8R- videxkit@ €8ngrepl bRggeestken (9b the iokigdd, a good
recordi ng apparatus according to the enbodi nent of the

coPbESEBhel PHERH QNsli8reXPLatNed1 okl Bevéilbpmank! Bekperty
di agram
and sufficient color reproducibility)}, high image
concentration and clear image quality with no feathering on
characters or images can be obtainéd at the time of
printing-on a normal paper. Then, as described below, when
a paper with an image indicating that duplicating of the
paper is prohibited is output, dots of a tint block pattern
(including a mark pait for indicating duplication and a
backgiound part) can be reproduced clearly without blﬁrring
of the mark part or geﬁeration of background contamination
which are caused by the difference of duplicating
reproducibility in a duplicating apparatus among dot sizes.
Next, a controlling section of the inkjet
recording apparatué according to the embodiment of the

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

showing a controlling section of the inkjet recording
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25 showing a controlling section of the inkjet
recording 42 apparatus according to the enbodi nent of
the present invention. As shown in Fig. 7, a
controlling section 200 of the inkjet recording
apparatus includes a CPU 201 which 5 controls all the
~elenments in the inkjet recotding apparatus, a ROM 202
i n which a program executed by the CPU 201 and ot her
apdavath slaecerding diediha FEneRDBeRh 9hi Bhei REgeEcHht a
and other data are tenporarily stored, a non-volatile
invemmiyn ( NVRAM) 204 which is a rewitable nmenory for
storing 10 data even when power to the apparatus is
of f, andzan Ak i20Fighhigh Ppesdrrrs 1Sirgnalection 200 of
processing for inmge data, image processing such as

th@rﬂ&%@&@aPQ%QEdPﬁ%?g%ﬁ?IQQQsiEHHiuQQQ a08buUb0si gRAkN

processing for co Ing the entire apparatus. 1

5
¥ h Lli.ng .sectjon 200 i )
cobBEADE" o OB 00 SESUlon BOR neL g a9 abffracs

a mai n_scannjng, direction notor driver 210, S
a %Q%n%@%glndWFEEPi%nPﬁBGB?md??§SPtﬁfleaﬁﬁﬁCp%PagB1 and
vol tage supplying section 212, and an 1/0 213. The
oth¢F 208e@0debaebvesstoradsnit BAYall3ahd whgehl dmage data
fromto a host conputer. The head driving controller
and0dtkent 8ats the dempbongrofyt beoredeordnng-Neddtileby
including a data transferring unit to the recording

‘meﬁgﬁg SQVRKQ? headydi bMel s288 redi-t ¥ab1kGrem@iiyV €t Beoring

recording head 11 in the carriage 4. The main

data even when power to the apparatus is off, and an ASIC
7205, which performs signal processing for image data, image
processing such as crder changing of data, and input and
output signal processing for controlling the entire
apparatus.

Further, the controlling section 200 includes an
I/F 206, a head driving controller 207, a head driver 208,
a2 main scanning direction motor driver 210, a sub scanning
direction motof driver 211, an AC bias voltage supplying
section 212, and an I/0 213. The iI/F 206
receives/transmits data and signals from/to a host computer.
The head driving controller 207 coantrols 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

scanning direction motor driver 210 drives the main
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25 scanning direction notor driver 210 drives the main
43 scanning direction notor 5. The sub scanning
direction notor driver 211 drives the sub scanni ng
direction notor 36. The AC bias voltage supplying
section 212 supplies an AC bias voltage to the
charging roller 34. To the 430G 213, 5 pul ses detected
by a |linear encoder 74 and a wheel encoder 236, a

scainieg Fereetben BYoEOE ehper BRGr 8UR cREBRN2AE GhreRtion

detects an anbient tenperature, and signals detected
motyr dtheers2hiodsizee thpumubmﬁqanawnqrﬁ}qﬁﬂﬁﬂomxmotor 36.
whi ch necessary information is input to and is .
Thai 8P| Byed €81 tSge 1oupphyent edetbidhe2tdntuppling an AC
section 200. The controlling section 200 receives
biQé'@é%gégg +8NEgh80cRAr 1A £HE189SEacONPYL EheStGh 233,
an In tion processing apparatus |ike a persona

puggggn%§£éc€ a' B99E 1§ §g£ gnapRaratisahiike ebiPdRcoder

an’i mage I'Ng apparatus I
gi tal canera at tg g via, a 5 n
23fe hos kI oo EPers0e P £nGoBBREEbRFPagSBeet] al5a0bLe
anal yzes inmage data by reading the data_froma

deteckbvinganbientr LEAPERELRFE/ 2080 éaa§é%StH@tRSFed2@y
to perform 20 necessary image processi ng and change

othbe sedsoref adat anpuiind Rnanpkersingeppredegddd viviage

data to the head driver 208 via the head driving

ne668kL0Y| enrdPhatEenenat kapuef tdokndpast displdatyad on is
outputting an inmage can be perfornmed by storing font

coflatacbA thetROM-202,81 1638 Becehbai ped.froma

The controlling section 200 receives print data
and so on from the hést 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 a network.

The CPU 201 in the controlling section 200
analyzes imagé data by reading the data from a receiving
puffer in the I/F 206, causes the ASIC 205 to perform
necessary image processing 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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25 printer driver in the host conputer. 44 The head
driving controller 207 transfers the inmage data as
serial data to the head driver 208 and also outputs a
transferring clock, a latch signal, a control signal,
and so. on which are necessary for transferring the 5
i mage data and confirnm ng-thée transfer to the head
driver 208. In addition, the head drjVving controller
207 i ncl Fes headydK Ivemee qoart S laF Gohh driangfiefs arhe
pattern data of driving pul ses read out fromthe ROV
im29e Hytashes CRer201 daptotanbheghdadadanviea dPBvieng also
wavef or m generat or conposed 10 of an anplifier and so
oubputand ouipstsraidgi viogkyaxelatoh sogpesedaotoaneol
driving pulse (driving signal) or plural driving
sigﬂé§esaﬁﬁeggeoﬁeﬁﬂlgﬁ'¥§é 3Q§es§Q§yh§@g di-b¥8Fe288ng the

rives t recordi ng head by sel ectively applying

lmdrIVIQg pgnéeéo El%ﬁ%ﬁg ﬁhgr Bﬂgfe}5t$a¥ﬁgopghﬁsgylver

=1
gnpose gl ven ron1 ead rirving controller 2

based on erlally p e_data cor ondi
2080, In RESGF Phe’ FBBOPGRAgIRERY T1 PR EERGLSE 207 tcludes
pi ezoel ectric el ement 121 (actuator) of the recording
a RéadcenverherndhRAchcaARVRgtai Fégitan RBLSETEr Apée 2f0
20 drives the main scanning direction notor 5 via an
drintegnalilsest oeadr buéer fbpmcaheuReMi 2§ 2abyombeolCBValkge
based on a target value given fromthe CPU 201 and a
inspeadadeyeakitAganvabuarabt agnedvhyosanmpkneg adete composed
pul ses fromthe |linear encoder 74.

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 is 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 (actuatdr) of the recording head 11.
The main scanning direction motor driver 210

drives the main scanning direction motor 5 wvia an internal

~ motor driver by calculating a control.value based on a

target value given from the CPU 201 and a speed detecting
value obtained by sampling detection pulses from the linear
encoder 74.

Similarly, the sub scanning direction motor




10

15

20

25

25 Simlarly, the sub scanning direction notor 45

driver 211 drives the sub scanning direction notor 36
via an internal notor driver by calculating a control
val ue based on a target value given fromthe CPU 201
and a speed detecting value obtai ned by sanpling

detection pul ses from 5 t+he&5wheel encoder 236. Next,
referring to Fig. 8, the head driving controller 207

‘driaver t2kl héntives | Vee 208 afanekpyafhteactipy. mogors3g via

bl ock di agram showi ng a part, of the head driving
ancontsohd Brm@0dradditvhe beadaticuvetif@8ashomhrih Fadue
7. 10 As shown in Fig. 8, the head driving controller

add bRchugesgatr dvhviBggWaual orsmgener abor 2801anwi ahspeed
generates a driving waveform (comon driving waveform

deEQHPfﬁgdvgiuQ'Hﬁegiﬂéhvbggsgﬁ §§ﬁg(gékgbegoaiga§gég ieR om
oné "1 nk e

ropl et ejecting cycle and outputs t
drivin? wavef, or 3%5 and a data transferring section
theoBhGRf cRRGOERht §Prage data (print data), a
transferring clock, a latching signal, _and._ink,
dropl et AWHtTol TRF AT MY t%‘-gl\zB.Bg'Th%“r" e oche‘flng
control signals MOto M3 instruct opening and closing
coptrahleanaPdgasdi tbh Besdofiriverndfd drpverrlednederyFig.
ink droplet. 20 Each of the ink droplet. contro
8 skgRabsobR HoalBains sheléated partespohdienpetd a@mwiving
ej ecting cycle of the common driving waveform and

cohecemesranohl havekneharagekiesied, 2and shbesorns Fag.L 7.

 evel when not sel ected. The head driver 208 includes

a shift 5§9i§ﬁ§WD3£&'Fig. 8, the head driving controller
207 includes a driving waveform generator 301 which
generates a driving'waveform (common driving waveform)
composed of plural driving pulses (dkiving signals) in one
ink droplet ejecting cycle and outputs the driving waveform,
and a data transferring section 302 which outputs image
data (print 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.
Each of the ink droplet 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 selected.

The héad driver 208 includes a shift register 311,

a latching circuit 312, a decoder 313, a level shifter 314,
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shifter 314, 46 and the analog switch 315. To the

shift register 311, the transferring clock (shift

clock) and serial image data from the data

transferring section 302 are input. The |atching

circuit 312 latches each regbster value of the shift 5

regi ster 311 by a latching signal. The decoder 313 N
andetbeeanaing Fragehdaila-andot hBei ARiIdEopPELSESHL PAL, the

signals MOto M3 and outputs the decoded results. The
trbeyEershinft et o8k4 (skhifkt slbhé) | evdl seffiall ogiagel degla from

vol tage signal of the decoder 313 to a | evel by which
ththgaapategnswetehndlbeceanohO3be aper ahedt.Thehanakeghing

switch 315 is opened or closed by an output fromthe

| ci988?‘3951§1§g%ﬁéﬁ ¥hant Q%glg\fglr %E'lmaeﬁf 3hd. smeft

anal og swit is connécted to the individu

re%hg %%ngg ? ésﬁé%%ﬁ %glg'g%élode%h%fdéﬁgg%§ 313 decodes

| enEen t he "common

waveform_is input fromthe drivin forn1 e t
thgpimpge; HataaARPolPeniith (508 1 eFh EPBEGPd, SRR atalg tO M3

switch 315 beconmes ON corresponding to the decoded
angdegutpytsf ther decodefngesdats -andhehdevelk ghdpiter 314

control signals MDto MB 20 decoded by the decoder
sh3f8s ahd aededi pEdaddibgilng lsivglalvoliiageheigomipet the

driving waveformis passed (selected) and the desired
de@bb¥rng13i @eak Nsvappbiyeghtient ke cpiagaoelesidiiteh 315 can

el ement 121. Next, referring to Fig. 9, an operation
beogpgggted. 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

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 contrel signals MO to M3
decoded by the decoder 313, and a deéired driving signal in
the common driving waveform is'péssed (selected) and the

desired driving signal is applied to the piezoelectric

‘element 121.

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

head driver 208 is explained. Fig. 9 is a timing diagram
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di agram 47 show ng the operation of the head driver
208 shown in Fig. 8. First, as showmn in Fig. 9 (a),
the driving waveform generator 301 outputs a conmmon
driving waveform5 including plural pulses (driving
signals) P1, P2, and P3 i+f 406ne ink droplet ejecting
cycle. That is, the comon driving waveformfalls
Shéwimg t e reperahben vof t B ter@ct¥iverpsP@nehary vr ¥ig-
(the volune of the Iiquid chanber 106 is expanded),
g.after the passage of a predeterm ned holding 10 tine,
the conmon driving waveformrises toward the
ref er enceriv@lit, ages bhduWrhei v adigre of (dihe dheusi whamber
106 is decreased), and these are continued. In this,

'waﬁﬁkgfgegéﬁérgngl§bl'§u£ﬁﬁﬂ§d b¥oﬁﬁ8ﬁ'891v§ﬁg ﬂﬁ&%@%rm

to eject two ihk droplets and
. _integrate,the two ey-ar g-f | g
lnf@??%%?n%}ur?% %H%S?logdggvghﬁ ggéhg%ggrglle?zlsghﬁ B3 in
ej ect ed bi cau5|n t he fahllng vohta gg the Ise
OnPZlPE gecreet Féﬁé ipHaRYERS: of P gul ePfO
small ink droplet is ejected by causing the falli

9
drivinggeavefone palie PZomothe BefSEENFEWEPILR&R t(RdEctric
of the pulse P2 and by causing the voltage of the

- popehseaP3 Vo rthe wbilhma stfepheWhénutiHechamperi A6 is

droplet is selected, as shown in Fig. 9 (b) and (c),
exbBRqdA Vi BEtBRVeher phgeageabyr a3fiedetibputisied harigeng

I nk droplet control signal MO which becones
time, the common driving waveform 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
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 Pl, and a smaii ink droplet is
ejected by causing the falling voltage of the pulse P3 to
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 M0 which becocomes

an H level in the periocds Tl and T2 corresponding to the
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25 an Hlevel in the periods Ti and T2 correspondi ng
to the 48 pulses Pl and P2. Wen the nmediumink
droplet is selected, as shown in Fig. 9 (d) and (e),
the-driving waveform generator 301 outputs a nedium
i nk droplet control signal M which becones an H

| evel in the period T2 co+respending 5 to the pul se

P2. Wen the small ink droplet is selected, as shown
pulaefi §1 @ndf P2andWhgh, thRemgdiwimgnkadeprpiet déneedesiced,
301 outputs a small ink droplet control signal M

asWBhehnbeégores. ap kdh exal i(B)t hehpediradi®y waveform
corresponding to the pulse P3. At the tine of

geRBRaeHeCDONouBBuEROWNMER 1 Bindink0d2obhkt Hhate@IMAgnal
driving waveformis maintained in the reference
vgl.t age eref gr rces di : e

N e P R S T e R e
th | atge ink d | e t he di,um i,nk _dropl.et,_ the

co el PRARE182r ofPBR. thR STRGInGH Ref BOFIEY ddn S5 cCted.
selected. That is, multi-level dots with four

asgphauni éRsFddn Be (For ABE f(dm &he §rd@iag Way SFed™um
dot, a small dot, and non-ejection of a dot. Next, an

gehamgeopr 30dssumguappar smad laddkanriopljedt copt nade gridgingg M2
apparatus according to the enbodi nent of the present

whiiBheBticomear anexpliaivead in mhshipeh iioda S mroocesziaigiing to
apparatus a program for perform ng an i mage processing

thEeLhad of @3 OUtRRUIAHANG: Bndl bAtnbABEELREbHI B BRWnain Fig.
docunent is prohibited frombeing duplicated is

8 H%ﬁgak%%dbbmmon driving waveform is maintained in the

rgference voltage V1.

Therefore, corresponding to the image data
transferred from the data transferring section 302, the
large ink droplet, the medium ink drdplet, the small ink

droplet, and the non-ejection can be selected. That is,

muiti-level 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 apparatus according to the embodiment of the

- present invention are explained, in which image processing

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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system conposed of an i nage processing apparatus and
an inkjet recording apparatus according to the
enbodi nrent of the present invention. In Fig. 10, as
the inkjet recording apparatus, an inkjet printer is
used. 5 The printing system%i+fage form ng system is
conposed of one or plural image processing apparatuses
syaogn eenpr3ed o PE I pERagR AT eRPEERY ) 2RPYT ARUFnREL &N
~ printer 500 which are connected by a predeterm ned
inkiderfacerding appéwotks 40cérding lte sthebeobkddinagtamt
- showi ng the image processing apparatus 400 shown in

'théﬁﬁkeééhtﬁﬁnﬁéﬁwmoﬁn Fig.ridl, 10p &bethsugrkpeacessbrging

apparatus 400, a CPU 401 is connected to a ROM 402
apéﬁ%?€h§¥“éé0§n @t?p?%ﬁtékn§s hBegaddi tion, storage

using a maghetic device such as a 15 hard di sk, an

i nput unit 404 .conposed. qf nus b
so on, a %iaﬁﬁﬁﬁ%ﬂg'fﬁ?aggﬁpJségﬁ%fééﬁg?ﬁﬁlé§¥{%5Q$?93
and so on, are connected.to the bus line via

coppedRt ePhi FRE PhtRIFEELsIMREP REPCCESRE oPBPAGRMEEREM 00

readi ng device for reading data in a recordi ng nmedi um

- suchichs 29 BE Apcoponeil camseterdt 2a8foan) ink]ebnrednsgrt §00

the bus Iine via a predeterm ned interface. An
whiohesafaceofhéEred0By whprhdevemmhnedt éatarfhca pet work
such as the Internet and an external device connected

- net®oakUSB are connected to the bus |ine.

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 aéparatus 400, a CPU 401 is
connected to a ROM 402 and a RAM 403 via a bus line. In
addition, storage 406 usiﬁg a magnetic device such-as a
hard disk, an input unit 404 composed c¢f 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
éredetermined interfaces. Further, a reccrding 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 predetermined 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
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i mage processing program according to the enbodi nent

of the present invention is stored in the storage

406. The inage processing programis read froma

recordi ng medium by a recordi ng nmedi um readi ng

device, or is downl oaded #rdtna 5 network such as the

Internet, and is installed in the storage 406. By the
lmagstﬁrDQES©hn@fPrﬁgrﬁmagécﬁrééégstﬁgthﬁr@@Pﬁﬁﬂmﬁﬁé of the

i mage processing apparatus 400 can performthe inmage
prpsesesshngntIbe immgecopedceéssthg progegm é86.beThe image

operated on a predeternm ned OS or can be a part of
pr§@@§é§h§ ﬁi@ gabRl ieatkan sebhvar eecbk@ind2mesiamblbychk

di agram show ng functions of an inmage processing

reEEEBQHﬁfRESE hSrQSHEHg”HQvEXethSr'€§990w9&9§%§%!&&om a

progra he I mage processi ng apparatus 400

ccordin ot di ment of .th [ n.
neg ﬁ%fé?gpnas gﬁﬁigb% one hean%agg nggggéFﬁg ne%ﬁ%
explained. In this case, .the image processin
Stﬁéﬁﬁéd4pé p@VfBPﬁean6§aé1ﬁ8§PncaﬁpEg§rl@é@ﬁ &§é%ﬁ5§lng
(an image processing apparatus), and the PCis
prbgeguenthy imedef proges6ingl appaskfusodlfosan mgreiorm the
printer in a printing system A printer driver 411 is
imbhe pEegesphagessiThg impnggr amoicesksheg pagegrprocess by
apparatus 400 according to the enbodi nent of the

opRi88eRt chn¥epi-taateadidnedcbgdes aapWie Gt of specific
managenent nodul e) processing section 412, a

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

In this case, the image processing method is
performed bf 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 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

BG/UCR/y correction processing section 413, a zooming
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- 25 BG@UCR'y correction processing section 413, a
zoom ng 51 section 414, a gradation processing
'section 415, a rasterizing section 416, a nmanuscri pt
and tint block conbining section 418, and a tint
bl ock generating section 419. The CMM processi ng
section 412 transforns i mageldata 5 410 given from
application software froma color space for__a nonitor
segrsphaflintd AredRbioRpRERCEDFIAIr Be6F4PRgYYavi Be
(fromRG@& into CWY). The BG UCR/'y correction
rapteckssnpgsesetonofldl3apernnraslBt enbfatkngehdeaki on)
/ UCR (under color renoval) processing froma CYM
comMBlinén@ndepeibor nt8a yndlacoinecbilonkwhenhrasiag section
" input/output correction reflecting a characteristic

419f arheceudi pgodexkesgandcHssh haateraﬁseorﬁgoahage data
~section 414 perforns a zoom ng process correspondi ng

f

0_k | Wtjan 1 cecordi Vi h a i-Qn

R i S Bt e R S i
dot,Eatt [n ispos%tion data for ejscting i_nk %ﬁOﬁ]%he.

3 PERLFEFnG*BBvRA¢e PhBI BdFRg®A RBPEF- FBYef ARG “SHEl FEV1C°
value matrix. The rasterizing section 416 divides dot

(fpamt BFR 1@heaCWi) ch ARe BE/HER/ WagerdgEhiobt RLREE SEAGH
the manuscript and tint bl ock pattern conbi ning

sesttbhoAla1Be20otuesBhi ibdabl gaheiratdodat 4 PR dacider
scanni ng and arranges the data to each nozzle

coPOgi FeRBvaAn pubpubs4hg fFrem khevyMr aalleei andg pgedoras a v
416 is sent to the inkjet printer 500. The nmanuscri pt

codpdctiBh Rhoek Rat bar AnparbLRkpAL $86kken 1948 reFTRieasy a
manuscri pt 1 mage data output fromthe

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 rearfanges the image data
to dot pattern disposition dafa 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 piint 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. 2An output 417 from the
rasterizing section 416 is sent to the inkjet printer 500.

The manuscript and tint block pattern combining
section 418 combihes manuscript image data output from the

gradation processing section 415 which are transformed into
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transfornmed into 52 data corresponding to nulti-Ievel
dots that can be output fromthe inkjet printer 500
by applying an i mage process to the inmage data 410
with data corresponding to multi-level dots of an
I mage pattern (hereinafter,5geferred to as a 5 tint
block pattern) indicating that a docunent is
dapaobbbresgordbngbepngudtptiededddgéReEBREACBY PReCHIERET
bl ock generating section 419. Since the manuscript and
frounthbl o6kjpat beinteonbdAi hg sppfiydng4é8 dmabenesothkes to
manuscri pt imge data with the data of the tint block
thd0iRaLLeRR 5011 8SRORd REthOCBkbkpbayehgdebs muhat -¢arel
be odtput fromthe inkjet printer 500, the print
do#gag% %gtgmgpe Eggtgybtkhégé%haggﬁ§,tQ@Ee%?%db%ooﬁkpgﬁ
et r .

romthe in printe are generated. That is, a
.manuscript image.is_transfor into_, 15 manuscri pt
thﬁaBiOSgtBaEB?EBQpéﬁg'HS%EBQgES?F-FeQSFuggpg i%hat can
be output fromthe inkjet printer 500 by agpléjn%, an
prihabétpPoEss PeipAe HRAGSEIPHt JeReGELCENG Y ff@e Tint
manuscri pt i mage data are conbined with data

blookr gspemditigy sectmiboni 4lével Sdors shet Ranuismr iptocad

pattern indicating 20 that the docunent is prohibited
t ihrom bekngadpirne abathinivibt kelchiion @liBnicomEge sdathe
corresponding to nmulti-level dots that can be out put

mé%ﬁ%@&ﬁ%% I Bkl dBRaNtBR PR AR tad@FeRdleedintheylfcr e, -
when the docunent is duplicated by the inkjet printer

pa%%%ini%o%§%s%%n%9%%i&EP%whHﬂpl%Q%l dots that can be

output from thé inkjet printer 500, the print image data ofl
the muliti-level dots that can be cutput from the inkijet
printer 500 are generated.

That is, a manuscript image is transformed into

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

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

document is duplicated by the tint block pattern.
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53 Next, another exanple in which the inage
processing nethod is performed by both the imge
processing apparatus 400 and the inkjet printer 500
Is explained. Fig. 13 is a bl ock diagram show ng
functions of an inmage 5 prosgssi ng net hod whi ch net hod
is perfornmed by another inmge processing programin
t he i mgelgwgcessitig appamatles imModhiaid thre imiget
printer 500. That is, the inkjet printer 500 mainly
prOCEESI AT hbehbaBYe peeeesmhbagbyebbod ahd imbgel pageessing
processing apparatus 400 perforns a part of the 10
ap Q?QEquﬁéﬁséhaggﬂﬁt@%&jé@tﬂkﬂﬁﬂéb i gh-speedi heage rFig.
rocessi ng nethod can be perforned by this exanple. A
printer._driver_421 in,the i . SSien rat us
13466 Fnbt s Sh2BRAFpr BRASLPNg SECTT AR 453 hiEho®
transforns ina%e data 41

, 0.given from appl, cation
pPregeeRarg TsthPEnt'R1EH Bltet%‘g&césf BFT Oﬁg‘gﬁ g’é’ EPSHT&EYT
into a color space for a recording device (from RGB
imegeopCWESSAnd RTBGrEORAR th6r ABEEPORTPFEEELSInGPrParatus
section 424 which perfornms BG (black generation) /
400CRnAunter iakber pednvalr) 500ocefsangifrofmha iO¥KVeral ue
and perforns a y correction which is an 20
priARUL 8WhPHE iGN petifermsefhecinagea pebakastierg sidthoef and
a recording device and user taste. |Inmage data which

£nd Sma F‘g%%ﬁ:ie@"si ?‘ agenerated oyr Qe BGRUGRBE of the
t1 0N Si t he

corre proce section 424 are sent fo

im%%%i%%g%%%%ﬁﬁé %%%Pﬁgnpﬂwyfg'f%%%arglﬂ?éﬁigkeed 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 recording device (from RGB into CMY), and a BG/UCR/Yy

correction processing section 424 which 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 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} ia the inkjet printer
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printer - 54 500 includes a zoom ng section 514 which
perfornms a zoom ng process corresponding to
resolution of the recording device, a gradation
processing section 515 which rearranges the inmage
data to dot pattern disposition data for ejecting ink
5 fromthe recording device including a nulti-Ievel

50@aninaludesnl & wabmengaseckionandld whichr pgrfigryecei gaoming
516 which divides dot pattern data which are print

pro8BEE dakaespbhalngd thr amsa Iniuscrdpitlendrétotdbhgckevice,

pattern conmbining section 518 (described below) into

gﬁééatﬂoﬁ?%Poégegmhﬁgséetﬁea gnrapgesnt Peadabaged foke
e positi each nozzle performng printing. An

1m?gepﬁét%éga 88%1th%te%ﬁtSEF§8§9§6§ﬁcﬁbeg E%@ 'gé%%yhg 1nk

FrvP ng contro
Further, the printer controller 511 in Iud s t
£rg@ntiser FEEORA nglﬁ?VBFSCRnﬁ%PgéPﬁ Eoliii ﬁﬁngeg'gt Sﬁﬁ
518 which conbi nes nmanuscri pt inmage data output from
smahd vgludalpbnips 08BSsPNGaSECFRBANS1SSCTHET rade ViR
are transformed into data corresponding to
dimibes- devebatdbotsn that wadche aget putinftr amagiee datly et
printer 500 by applying 20 an i nage process to the

obkRBgegdF-am APHhnlLEem: biRe andBge ntpbaoess ipad taparainis ning
400 with data corresponding to nulti- |evel dots of an

so 188, B8 SRl bR e i g s
an%e %?:E:%tn%% sb)éh% tdlaril.ta %l 0 cflén.g e % srlQ Ehers i tr:)'fo LA 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 bloék pattern combining section 518
which combines ménuscript image data cutput 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 to the image data input from the imaée
processing.apparatus 400 with data correspond;ng to multi-
level dots of an image pattern (tint block pattern)
indicating that a document is prohibited from being
duplicated generéted by a tint block generating section 5189.

Since the manuscript and tint block pattern combining
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conbi ning 55 section 518 conbi nes the manuscri pt
image data with the data of the tint block pattern
corresponding to nmulti-level dots that can be out put
fromthe inkjet printer 500, the print inmage data
corresponding to the mult+-bBvel dots that 5 can be
output fromthe inkjet printer 500 are generat ed.
sedhamn|§18s¢@mblnﬁé thkjsenperhiet 5089endhtideyithh&he
manuscri pt- and tint block pattern conbining section
dabd 8of Wwhheht tetbbbesk pabtseni ptrireagendahg wiot hudatialevel
of atint block pattern indicating that a docunment is

doPE 0’6h£>tt egnfremi8phei rgcfuphbcahggcaepeiated Byothene

tint block generatlng section 519, when the docunent

pri%td%ﬁgégaaggab¥?598§§§5§25gh9%0953rmﬁ@@m @Eq hhe ts that

Sterizing Sec ros  print 1 nage
dj ti-l dot |
3G eoBFBEEs 2ot tBan DO BhnPY REATL RAD PG BT L

docunent is duplicated by the tint block pattern. As

the i mg&iprtocessi HGRtHe HEHR oI PEiR et re00 includes

enbodi nent of the present invention, any one of the
thﬁemhndscrspDMﬁndntEngsblmzkandttsrﬁaﬁomélng@@ section 518

However, the exanple shown in Fig. 12 is used for the
Whﬁ&ﬁ|@BﬁbhﬁﬁsOﬁahb@c%@peﬁﬁmdbﬁedhtafwﬁhﬁ paesermtt a tint

invention. That is, an exanple in which the inkjet

p1BEKNEEE £a0R gﬁ@%cﬁ@&nb”%hﬁQeaadE%ﬂ%thn1st@@bﬁ%ﬂﬂ#@d)from
generates a recording -dot pattern by receiving an

beE gguﬁ?éH%EggegggﬁggF%Bbgwg%%%g;gg?ngﬁgck!%eneratl g

| ai nt~ comma
segtgon 519, when the document is duplicated by the inkjet

'printer 500, and the rasterizing section 516 which forms

print image data corrésponding to the multi-level dots by
applying an image process, it can be confirmed that the
document is duplicated by the tint block patterﬁ.

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

application software which is executed in the image
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56 processing apparatus 400 is processed in the

printer driver 411 (software) in the image processing

apparatus 400 (host conputer), dot pattern data of

multi-level dots (print inmage data) which can be

output fromthe inkjet primder-500 5 are generated in

the i mage processi ng apparatus 400, the print inmage
proedss i apsderizedd @hdis herdecasedelnt taaspeinbgrt griver

the inkjet printer 500, then output fromthe inkjet
41Pr [gberwdB9) Speehd i tahby, proicéBeihgagpppratassing (host

apparatus 10 400, a manuscript such as a. docunent

- I gy | r by r ugi,Ngi apelEtagben $phiware
coﬁ%ﬁ#é&ﬁ,ﬁ%%@gpé§tefﬂ arda by i $p

exa e, Wrd or Excel of Mcrosoft, registered

._trad rks),..The _a i ' P Sk L.m
ing g el abothi thcer b8h STpElatEohabhe LichRt BEERLES so0

for the nanuscriﬁt fromthe 15 ag lication sofgﬁ@retﬁr
argndessrahedr Her thhatmEHe PhRFEES B?iﬁ?@?r§5530 pri-fif

t he manuscript, the printer driver 411 in the imge
prprbcesatagiapparatusaaber{redt 2e8nphitefftag@nérat es
- image data of the manuscript conposed of dot size

trhnépenmtdonowhhehinhnebepréptedubet, bpheheoitpjst from the

printer 20 500 by applying i mage processi ng such as

inkWM BEMEREYsocorrection, zooming, and gradation

processing to image data of the manuscript. In inkjet

printers,san ef€ching Mat NGk ofmd dK p i@ &1%g &pparatus

. S ;
requi red resolution,” and a using dot size is

400, a manuscript such as a document and a drawing is

- formed by using application software (for example, Word or

Excel of Microsoft, registered trademarks). The
application software is not'limited to the above described
software. By a print command for the manuscript from the
application software or an 0S5, in order that the inkjet
printer 500 can print the manuscript, the printer driver
411 in the image‘processing apparatus 400 (host computer)
genetates image data of the manuscript composed of dot size
informaﬁion which can be réproduced by the inkjet printer
500 by applying image processing such as CMM, BG/UCR/y
correction, zooming, and gradation proceésing to imagé data
of the manuscript.

In inkjet printers, an ejgcting method of ink
droplets, a required resolution, and a using dot size is

different corresponding to desired print guality.
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57 Therefore, n kinds of dot sizes are available in
~one print node, and the i mage data show n dot sizes.
In the inkjet printer 500, the nunber of dot sizes
used in one print node is four. The size (volune) of
an ejecting ink droplet 5-cannet always be controlled
accurately for an ejecting frequency, and when the |
Thanabere pf nbkisdef cfatatexpressphg awalipblevén @vesprdnt
i ncreased, processing the image data becones sl ow,
motiber ehar ehei imbgeddatdedhbhah the sizesof Idotdei dnkjet
four or less in the enbodi nent of the present 10

- priAYERt 50D, ERBSEGWBBYI ¥f ABAUSEEER! ubFEJEndaha apPhitechode

to the image processing becone i mage data having

is{&%ﬁ%valﬁﬁi ??%eiQEBEEBEBOBf aRdGaRthaEXRLeSTS ﬂ@f

its. t block pattern is generated by the
tin | ock pattern eratin ' 1 isnt
cab bl e Ph 85K BRUHRRSEATIE 08 BERI O 18y Lo ity
tint bl k it ' it  f dot si
ExPAPGRANS | OO PEBroate BRETRy FReltif) BT (FLR: EFPSR5ELng

That is, a dot size value in the tint block pattern

. mudatialamelt Hatsi Ast hacrersge, dRERCEESABE Byt HEAge data

manuscript are equal in the inkjet 20 printer 500. For
beexagp e}owhemhédredlone,dats iar eeeipressbdt bne? diizes of
(bitl, bit0), (0 0) shows non-ejection of an ink
dos0Rkeltroul0 od) 18Raws na thRlemboak mdheplogt thiel fhe ssrons
a nmediumink droplet, and (1 1) shows a large ink

in%%%%& 'S FE%ns%%déﬁt@yqiﬂgﬁﬁgdyrﬂﬁ NohaRfe @APIHOfed 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, ﬁhen 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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25 tint block pattern. As shown in Fig. 14, a dot
pattern of 58 the tint block pattern is conposed of
dots having constant dot sizes whose array density is
constant. The tint block pattern is conposed of dots
601 having a | arge dot dianmeter which show letters
indicating that this docunebd +s 5 prohibited from
bei ng glicated at the tinme of print out and dots
9ch BRahFerotsdraRePEPIsREWIAGSalaBaRAgFaTRGANT
The dots 602 show ng the background are forned at dot
dopositesnshdeteantagddeysing iecopdrhgntensihy, tang block
the dots 601 showing letters indicating that this
patioeunent d6mpsspdobfbdbed E0bnhbheing dupkirgat ddtatdéameter
formed by having a vacant space of one dot in the

whﬂ@hnsﬁsanméageggrfﬁ&ieat§39 thhe sHPsSEBBOMBAL is
direction. That is, the tint block pattern is forned

. prgﬁlgﬁtede%gémo ég8t§u¥E98ﬁthagﬁt@ﬁé @Eﬁedb%fﬁEgﬁE out

rom each , a mar part suc

letters o] t hat is_prohibited from
aniyehE e 6h P Bap Sab et U F Rt o mtreb 2 Bk pe "

printed. Further, the tint block pattern can be
bafkgreundy afhredstst @B2d6heWWAEsEDRR RAEKELSUNgr @re formed

different fromeach other with a different array 20
atdensi ppsiviithst Heserainedkbpakhesuehkoasingt tensity, and

indicating that the docunent is prohibited from being
théupbteaked sndwangbaskgeesndnpacktean haapr ithtied dodhernt

the size of dots of the tint block pattern is

| is?%?ghggitéeef§5ﬁ6b@&n§oﬁﬁpgéga@%ds@&%CE%@meEh%w Kewving a

vacant space of one dot in the main scahning direction 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 that
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 indicating
that the document is prohibited from being duplicated and a
background part can be printed.

When the size of dots of the tint biock pattern
is studied, the size of dots can be selected. That is, for

example, when a recording medium irn which a manuscript
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manuscript 59 having a tint block pattern is forned
is read by a scanner of a duplicating apparatus, by
selecting the size of dots, the dots 601 which show
letters indicating that the manuscript is prohibited
from bei ng duplicated can-bgo5-detected and the dots
602 showi ng the background are not detected. That is,
havingsadbcmdeﬁl@hhtpahbesnzésofOFMQddbﬁsfeéélbysaascanner
| arge ink droplet dot reproducible at the tine of
of daplipai tagiag nappscatps, abyt beldopingathagsappapdt dets,
and 10 the size of the dots 602 is relatively smaller

théhaatEh@blO&hl&HesH@%81éQ%erbh@hdhéathhg shae ehet he
ots 602 |s hardly reproduci ble at the tinme of

ma?u ££$£ Egiﬁeﬁef§gﬁogggh? gg%e Btgatéaﬂthhe

dup |ng t ocunen on the si ze

oo BLe L8 EhecRD. B ol End BYCRBEAT e

apparatus. Further, the reproducibility of dots at

- degpgtefme of dupllcatlng t he docunent depends on

~various factors, for exanple, that the duplicating
appar at usThatc| islesia Iwidecided Vit firrtsbre 2D Uhe dots
bl ack pi xel concentration per unit area of the two
g0dot spat tLarps fiaknadobyetheodotreptotivattlthetdahs t66@ of
are al nost the sanme, so that when they are juxtaposed,
du?ﬂgﬁﬁtgﬁesasﬁﬁnhg%gh?% hei Rect BepIaEaL i Howayehrathen and

docunent is duplicated, only the mark part and

th%hglze 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. In this,

reproducibility of dots at the time of duplicating the

document depends on the size of dots which can be surely
read by a scanner in relation with the resclution of the

duplicating apparatus. Further, the reproducibility of

~dots at the time of duplicating the document depends on

variousrfactors, for example, that the duplicating
apparatus includes a noise removiné 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 and the letters
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letters - 60 indicating that the docunent is

prohi bited frombeing duplicated and the nmanuscri pt

are printed on a recording medium wth this, it can

be confirned that the docunment is prohibited from

bei ng duplicated. 5 In addiédon, when the dots 601 and

the dots 602 are forned by the sane color, the mark
ingbratamg thet baeckgeowndnpais nrehhaitiey from being

di stinguishable at the time of printing. Referring to
duflbcatldd andexmaphenigcwhpthase fgdidoednent awreboading

tint block pattern is printed and the printed

. me@P&HneﬁithstHH@l'9@t§Qn|§eeE@ﬁﬁhﬁﬁQd Fhgt tBei 8c@ument is

|agran1shomnng a docunent in which a tint block

pIe a&%g%lefr?ﬁoﬁgfgg gﬂggk?ﬁtéé (a), a print image of

ocunen e I nkj et prlnter 500 is

shown. I n_Fi 15 (b), up| 1.cat N of

pri nt i agjrdddi}ééb atc}'t?p‘f;cast Og éci’ts 602

shown. shown in Fig. % in a rlnt |na e
ar?rfﬁtf@@db]mft heei ARBt ceﬁpﬁt eF soBar) PPHF apfo %

pattern 600 is forned on the entire face of the
badkguoent pgrtherenkpetlpr daseingodshehlehips, thie timgt of

20 bl ock pattern 600 can be forned on a bl ank space
prghhgﬁgthan the manuscript part. The tint bl ock

pattern is fornmed by two kinds of ink droplet dots as

descri bed; ahonve; n n hf TOC Uit x Argo TPl h Cilh £l 2

only dots forned arge ink droplets are

dog%&g%%eW1Q¥ Eh%lﬂ%p£18%&'BQt@@Eﬁrﬁguﬁrﬁﬂ@ed and the

rprinted document is duplicated is explained. Fig. 15 is a

diagram showing a document in which a tint block pattern is
formed. In Fig. 15 (a), a print image of the docdment
printed by the inkjet printer 500 is shown. In Fig. 15 (b},
a duplicated image of the print image produced by a
duplicating gpparatus is shown. As shown in Fig. 15 fa),

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

"block pattern 600 can be formed on a blank space other than

the manuscript 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

recorded on a paper with the manuscript. As shown in Fig.
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in Fig. - 61 15 (b), letters indicating that the
docunent is prohibited frombeing duplicated (in this
case, letters "DUPLI CATION PROH BI TED') appear; wth
this, it can be confirned that the docunent is

prohi bited from bei ng dupligpnted. 5 Next, the
generating process of the tint block pattern by the

15tim, blecke genmdicagisecthan W19 decumspt al AeArPRibited

nore detail . In the image processing apparatus 400,
fréfatse Dig tdeplicdtdd ockn petii rtasepe beotedsi NDUPhECATION
storage 406 which is a predeterm ned nenory. The CPU

rhepds the- daf pref chhe, tipt chhosk pahtermnelir et
PRéﬁgﬁpétorgg%p%OGIand adjusts the size of the data of

the tint . bl ock t S a ] % 5 pattern
A e e
and generates data of the tint_ bl ock pattern.
corr espottfixty AR 9 JhETH v5fgf|’jl %hecgcnl%% block
output fromthe inkjet printer 500. The data_qf ,the
PattﬁrnbbEckhpati@FnbiQCEoﬁBPﬁ€étlﬁﬂtﬁeFHéoﬁaﬁ& crpt
i mage data (document) by the manuscript and tint
explatkepat hemnreodbtaihg s&ot itbr 4m8genpPrheepeinter
~driver 411. 20 In the conbining process, for exanple,
apbBeatiBNYGOL i phthnagetHat aiateniukki phevelrndatre Eftored in
exanple, 2- bit data), and the data of the tint block
thQaEESEQg@rQO%hﬁhiéﬁnﬁsnﬁlFEEH%%%Emﬂﬁb@-mbﬁphﬁe_ The CPU
manuscrrpt inmage data, data show ng non-ejection of

40§hrgg sd%ggl%%tgr%f(ghg)thgt(@l%bk 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 imége 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 daﬁa (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 én ink droplet are (0 0) in (bitl,

bit0). Therefore, only when the manuscript image data are
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25 bit0). Therefore, only when the nmanuscript inmage
data are 62 (0 0), an OR operation (when either bit
is "1", it is decided to be "1" after conbining) is
performed with the data of the tint block pattern.
Wth this, when the data of the tint block pattern
are nmulti-level dot data ingthe 5 non print region of
the manuscript image data, in the non .printing

(0 r@yi cam @Rt eparzt ohan(eden oe hbher-bevelsi Wage dat as
(print data). After this, a rasterizing process is

de@Pibdetbtve the gdater ovbppininem tbepsrfuspedpwiandthe

tint block pattern 10 conbining section 418 at the
da{gséfrfﬁén@%§€0$18@k4§§tt89ﬁresﬁ@ﬁﬂ'BElEO {henhead data

structure of the inkjet printer 500 and i mage data

h Vln%é?t??gﬁékcor 3 8”9%”9m£9t$§&§veﬁoﬁb§985%g Qﬁdthe

|on and nozz I Sposrtion are
transferred to the jnkj rinter 500 via, 15,t %

nop npeirhcEeddI FhetPAK] @PugFrﬁP inpgestgras %He he non
transferred i mage data in a raster data nenory. \Wen

prpretegeravhed: d @baaﬁéer@bénqeé,tph@uﬂﬁkréﬁveﬁiﬁm@ﬂe data
500 drives the recording head 11 corresponding to the -

(preoei detda)data and prints inmage data in which the
manuscript and the 20 tint block pattern are formed on
a recor digy: dedingB ( pAPei{st&2) zi MNpXproceshIpl & capphged to
apparatus which duplicates a secret docunent printed

th8u5a£gogh£95ti@EbﬁttﬂéiRE%ES@QQpESan@xﬁﬁﬁkn%QOck 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 inkjet 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 iﬁkjet printer 500 is
explained.

As described above, when a printed out manuscript
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63 having a tint block pattern is duplicated, a part
of the tint block pattern appears in the duplicated
docunent. In the exanple shown in Fig. 15, letters
601 "DUPLI CATI ON PROH Bl TED' appear. As descri bed
above, when a manuscript 5 gm which a tint bl ock
pattern is enbedded is duplicated, <either a letter

havegiion oina bahckyrpahteregisndappidaased, Thi pasbned the
fromthat one region is reproducible and the other

tih€Ub0BckSphatdky sppeedscihl enel auplheatwdr dscusiente In
a region which does not appear is not noticed, a

+hEeauRL LG sﬂgwgf%omganlég netieed. ¢43 desetirbadIoN

above, a tint ock pattern generating such a
on_i s canposed .of a. l.nd ;
2R EP 2ablpa 1 fer dapcTtRER AbovEP hph"S Baniictipe
. hardly reproduced and a | arge dot. is reproduced.of 15
0y KBLEHORBLSE PROSH PREFEENOLPnEuPeageRas dotust inpst ds
have a large dianmeter which can be reproduced and a

eishal| addettrusrenava arsmabPRcdcamerer TRAL-ER PPPRRFA -y
reproduced. In the inkjet printer, as described

- ThabovemebWirdnt tHaanener segdoe deakiepeddbyribiangingg the

energy of a driving waveformwhich 20 is given to the

otBk8Zoalheehr i BLeERRt repFoddebleq deei dehrecessalsy, since
dot sizes in the nulti-level dot sizes in the inkjet

a E?ggﬁrwgﬁghiﬁ%%%tnogrﬁ Rl A Mg nihe ROV remaining
escribed recordi ng hea i ncl udi ng the above i nk and

i,ezoel ectric el.ements is
re%lon can a l’lo%lcré%..

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 réprodﬁced and a small dot
must have a small diameter which is hardly reproduced. In

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 printer, 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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25 installed is manufactured. Further, by changing the
-~ dot i_s 64 size, a dot reproducing experinent is
performed by printing a docunent on a nornal paper by
enbedding a tint block pattern. Conditions of the dot
reproduci ng experinment are 5 as follows. [Inkjet
Printer] Nozzle array pit€ht4300 dpi The nunber of
nozzl es: 384 nozzles/color, x 4 colors (YMCK) 10
sitemge deborepyoduciog @%@er6®©ﬂﬁplsTR%rQPéﬂéﬂePYoPrlntlng
dots: 40, 60, 70, 80, 90, 120, 140 pm (variable
a depenshtgoowna t hermabbpapef uyiamhgd@uhges tantd hlock
driving vol tage) Formed i nage colors: (primary col ors)
pateefn.M Y 15 (secondary colors) R G B As a result
of the dot reproducing experinment, in colors of K C
MR G i e W AP Aaddihg Wlpd:SifhPare
or nore, £ Nt Iock pattern |s reproéﬂcaf
mgeg t he dlaneter thereof is 90 pmor nore, the tlnt
as +3¥R-mark is reproduced without blurring on the
entlre ggggg% Therefore, fromthe above experinent,
' RH&tt9™He di ameter of the dot be 80 pm

OI' nDre
Nozzle array pitch: 300 dpi

The number of nozzles: 384 nozzles/color, x 4
colors (YMCK)
Image resolution: 300 dpi, 600 dpi-

The diameter of dots: 40, &0, 70, 80, 90, 120,

140 pum (variable depending on the number of driving pulses

and a driving voltage)

Formed iﬁage 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 um 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 um or more;
further, in order to surely reproducé the dots, the

diameter of the dot is required to be %0 ym or more. In
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further, in order to surely reproduce the dots, the 25
di anmeter of the dot is required to be 90 pm or nore.
In 65 the case of Y (yellow), the dots cannot be
reproduced even when the dianeter of the dots is 140
pm (mexi mum di aneter). In order not to surely
reproduce the dots wi thout staining the face of the
paper, the dianmeter of the dot is required 5 to be 60
thpncasel essy Theildbel e, tha thesi mageopr beesspagduced even
apparatus and the inkjet printer according to the
wheAbedimantmet ekherprasedbtisni@ntidonunt Headdimvinngliameter) .
voltage is decided so that the dianeter of the dots
InbggaggsnB@et@b9ﬁ§e1¥akgﬁroagc@e%he Heker Wikdou® Eitéhining
16, an 1 mage processing nethod, a programthereof,
and _an i pracessin r S r.di ; :
thB 0P hE Ot e RARE Tof CFfie ALECEE oFrodst foy dre Toauired
expl ained. Fig. 16 is_a block di,agram .,show n :
tof BRctiPohd & 3ﬁé3i-rraa’é‘e§f9§8é§si g NG a%%csestmg
performed by the inmage processing programin the inmge
appesesssi Bydappar AN chc OSEALEE BECOTCERG tontidd nent
of the present invention. In this case, the inmage
empodd @RItNgf Mmelch o ciseneriforemed doy  ahkosiricdmautwyltage is
such as a PC (an inmage processing apparatus), and the
deREded fyrquent kheusndmt ol urel aldueelbedomwcadte above
inkjet printer in a printing system A printer driver
3L is an inmage processing programin the imge
processi ng apparatus 400 according to

Next, referring to Fig. 16, an image processing
method, a program thereof, and an image processing
apparatus according to another embodiment of the present
invention are explained. Fig. 16 ;s a block diagram
showing functions of the image processing method which is
performed by the image processing program-im the image
processing apparatus according to another embediment 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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anot her enbodi ment of the present invention, and

i ncludes a 25 nmanuscript and tint block pattern
conmbi ni ng section 438 - 66 which conbines i mage data
410 of a manuscript given from application software
with inmage data of a tint block pattern given froma
~tint block pattern generatiag section 439. 5 Further, -
the printer driver 431 includes a CMM processing

whieltt comb#3@s B UBREy ¢bPreét Ronaprdedssingiveacfiron

433, a zoom ng section 434, a gradation processing
apSELtaONcd 3Sc famsdra washetinagagdaeat bbna486nt TheéoCkM
processi ng section 432 transforns the i mage data ‘
paPUEPHt 10eA T oPbhhe FBRUSELbRk pREtEint gbheektpatt eeation
conbining section 438 froma color space for a
nitor display into a color space for a recording
device (fromR@& into CW). The BG UCR'y correction

processing section . 433 perfor BG _( ck neratio

/ UCR (u tql'?cﬁ’ortl'feer%‘sjdﬁe%r 5 'nég‘i'ffékgf%n?sa EC?%I)JM

value and perforns_a y correction which is an ,
PrPRPEELDHt PAELEBRr 88E7 0 PEFPERYVnGOAreRALRt BFPSEPE1GH

a recording device and a user taste. The zoom ng
seseibhon3d34a pechdngssaczdom AG4pr ecessdadires perdienging

to resolution of the recording device. The gradation

 sePt96A8S33BY aAAt hORa486r2@ineaskandes UB6.i nape daMa to

dot pattern disposition data ejecting fromthe
praeggthegseezagﬁ ynel udibng ra il thel ewebe @B aa cuphlt

value matrix. The rasterizing section 436 divides dot
frgﬁt%ﬁgnmg%&gckgkg gﬂﬁatﬁﬁte%ﬁ%c%p%%nggna%gmbining
section 438 from a color space for a moniteor 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 sectioﬁ 435

rearranges the image data to dot pattern disposition data

‘ejecting from the recordiﬁg 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 positicn. An output (print

image data) 437 from the rasterizing section 436 is sent to
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neets the data to each nozzle position. An output
(print 25 image data) 437 fromthe rasterizing section
436 is sent tO -------------- ----- 67 - the inkjet
printer 500. Specifically, in the inage processing
apparatus 400 which is a host computer (PO, a
manuscri pt such as a docunmgpt-and a drawing is forned
by using application 5 software (for exanple, Wrd or

thé&xtekjeof pinosof $00.regi stered trademarks). The

application software is not limted to the above
descri begofisai 18y #n prientimapmmnebdosindieapparatus
manuscri pt fromthe application software or an GCS,

405h§h95ﬁn£§radﬁ%¥€rcéﬁﬁuk@rtm@cbﬂagemﬁﬁﬁgé§§bﬁgskgh as a
apparatus 400 (host conputer) causes the tint bl ock

attern enerating secti 9.to0 r ; Iy
Ao B ReR® papRer il HaT; Lt BIBER Bt PorhCaare oAt ared
at this tinme are _different fromthe_tjint blo
SOﬁBVFé?n(Eafaeﬁé@EFFbe305§o9§,EXSF PﬁaGécagﬁg dual to
t he manuscript data (generally, 8 15 bit data). The
reghagerddt araflempsksint BhscRrpaicefacar o ityfiends not
wi th the manuscript inmage data and i mage data in
limtitel tbethientbbleckepatrtibed issfewbedded Byn aa Hyliatk
space of the manuscript are forned. After this, in
coRfd8H FerPEhBl maulisthe ptmegerdaha a2@lficemidie safqwelre or
printer 500, imge processing such as the CW
anPbRCEERLNG 11 e BEYGRLY 43ar HECLhAN 1 REQRE $TIBs Jiliy
'Zz00i Ng processi ng, and the gradation processing is

ap%g%g%%% 400 (host computer) causes the tint block pattern

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 above,
are image data egual 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 spacg
of the manuscript are formed.

After this, in order to print out the image data
from the inkjet printer 500, image processing such as the
CMM processing, the EG/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




10

15

20

25

to the image data output fromthe manuscript and tint
bl ock pattern conbining section 438, and i mage data
conposed of 25 dot size information which can be
reproduced by the inkjet 68 printer 500 are forned.
Since the image processing is applied to the tint

bl ock pattern, values, by_wggch the dot sizes
becom ng the letters and the background of the tint

- prbhosk pabters capmbe.r epindacedeevemngehemotkessimaged s5

processing is applied, are set beforehand in the inmage

.apﬂﬂiéd of the tint bheek pattern, BAukBe bLRAYAIEAH ahe dot

are fornmed by the values. In an inkjet printer, an
.ejecii et h of i d I : L.r.ed ;
51 fhE kPR e hetisr =P Bl EPE pBoURPrarEner cre wint
corresponding to_desired print quality: erefore, n
o1RPhaEreaB CaisbE. RFETHIAFPEnPaei YRR SPEna TS,
Therefore, the i mage data show n values. 1n the inkjet
PrsﬁﬁﬁﬁéP95@§,a?ﬁélﬁ%nbéFeoﬁQGOPef§F?@§n@sPﬁgtmﬁ dfgde data
print node is four. The size (volune) 15 of an
ofefbet tagti bRodkopkstecannendbshgl iapgec gigitieolared formed by
accurately for an ejecting frequency, and when the
thBUBeLesQf bits of data expressing nmulti-level dots is
~increased, the speed processing the inmage data

becones stQWnt PRk eLOrSrintdr] Sadlesidedi hhahet ABASbELink
of dots is four or”less. 20 Consequently, manuscri pt

of dots r _ _ |
2GRS iy nd PO Gal bR T LOPAF B St En S i o B

di%é%&%%%e%3¥§éég%ﬁﬁfﬁﬁ to desired print quality; therefore,

n kinds of dot sizes are available in one print mode.
Therefdre, 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)

of an ejecting ink droplet cannot be always controlled

accurately for an ejecting freguency, and when the number

of bits of data expressing multi-level dots is increased,
the speed processing the image data becomes slow; therefore,
it is decided that the size of dots is four or less.

Consequently, manuscript 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

having constant dot sizes whose array density is constant.
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As descri bed above, as shown in Fig. 14, a dot
pattern of the tint block pattern is conposed of dots
25 havi ng constant dot sizes whose array density is
constant. 69 The tint block pattern is conposed of
dots 601 having a |arge dot dianeter which shows
letters indicating that thigg docunment is prohibited
frombeing duplicated at the tine of print out and
Thgoﬁfén’éolglbék‘lﬁgt@eﬁﬁaﬁ.b dehpdsadebdr dshewedd haxing a
backgr ound e dots 602 showi ng the background are
a S ssdelver mened By ihhe checordithgt this
1aggé”89t,&1§ﬂ%t?%ehg%?§ 801 showing letters |ndﬁgat|ng

doaﬁ%%p a%gdngéuggggdl Bﬁpﬁeghhe@ugﬁqghQ%Bn%t the time of‘

or med a vacant space of one

dot in-the main scann 10 dlrec .the .su
PréﬁﬁnﬁPﬁgaHﬁrQ@F?oﬁozThﬁglpg,atﬁ@ g %I% RSATY HH%$0W1HG

formed by at- |east two dots mhose di aneters are
a Batkgrenndfr ofheachtsoftRer shgvimdt e Q§9%%QPﬁﬁﬂtare
such as letters show ng that the docunent is

foptehi hitt et o iEions digt¢cateed dpd Bhesrbaokgiogngensity,
part can be printed. Further, the tint block pattern

ant@R nie dbeksmed 1bxéh@tv«ih@aatettt\@rsdqtrmwmﬁelgjitarmi artsis
are different fromeach other with a different array

db%ﬁlﬂl%ntty is %ht:l.?l%gda FTRIK Ay SHEN 2%t tf formed by

cunent is prohlblted from bei ng
regaBl SRRl PR DO T8 ety et
dafrtﬁlf:c’lcll(%% atnrc]ie tshlezesucl)af sdccgnsnlcn%n 1eresc lleoCt ed. That i S’

That is, the tint block pattern is formed by at
least twe dots whose diameters are different from each
other: with this, a mark part such as letters showing that
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
tﬁat 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. Thaf is, for
example, when a recording medium in which a manuscfipt with

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

duplicating apparatus, by selecting the size of dots, the
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exanpl e, when a recording nmediumin which a manuscri pt
with a tint block pattern is formed is read by a
scanner of a 25 duplicating apparatus, by selecting
the size of dots, the - 70 dots 601 showing letters

i ndicating that the manuscript is prohibited from
bei ng duplicated can be detegted and the dots 602
showi ng the background are not detected. That is, it

dots ﬁﬁﬂnshmhim@lléhEesszen@icahen@othat5tB®1ma9uaCtaP@elS

ink droplet dot reproducible at the tinme of

pré%&%iﬁé@lfﬁbﬂ-B@ﬂﬂ%catpllaétéaecﬂnpbecaétegtaﬁpanatuse
and the size of the dots 602 is relatively smaller

do%%a?%é héﬁomn? Plgug?éékspéun&héﬁg h8tngbreepeaduci bl e

etime o rcating. In th reproduci bility

of dots e u | t

depends %atthé' i [}3 (f[etc (Pevé]&g—h ﬂ;g:nh Zﬁ;éd&rﬁ”%%%ddots

y a scanner, in relation with the | ution of the
GOHubﬁl%a%@ﬁ@eabﬁbr%FBElePu@?FeFepfﬂgucFég?oaﬁcFBFIFﬁ?e of

of dots at the time of duplicating the docunment
dupépenﬁsn@navman@agriaét@ﬁsthﬁoﬂuéiaﬁpFéPGtﬁﬁ?aﬁﬁéufsand

dupl i cating apparatus includes a noise renoving
théupgtéont tHbedbtackoOpi xel redatémtigt smalper thian &hed of

of the two dot patterns forned by the dots 601 and

thkh8edet 80160%nhake akMpst khprsafeibse kRathehennichey
are Juxtaposed human eyes see them as being the

dué?EEaFgggeve n Y89, tgepﬁ%QuGQBHEEEy bs @B@%‘%@t%%e time

part an e nﬁnuscrlpt are detected by
t | d
OfbgupﬁécﬁgbPch?Fnﬁogblg‘ngtn debepag SR biARE Gl

which can be surely read by a scanner, in relation with the
resolution of the duplicating apparatus. Further, the
ieproducibility 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 fhat when they are juxtaposedf
human eyes see them as being the éame. Howéver, 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 scanner
and the letters indicating that the document is prohibited

from being duplicated and the manuscript are printed on a
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mark part and the manuscript are detected by the
scanner and the letters indicating that the docunent
is prohibited 25 from being duplicated and the
manuscript are printed on a 71 recording nmedium wth
this, it can be confirned that the docunent is :
prohi bited from being dupligpated. In addition, when
steps of the inmmge processing nethod are realized by
re@oPAOSY R ALEN $26hbenpsr f of nesh bye Soaf tompdt ehatathe
etter and-a pattern indicating that a docunent is

do lpfg!-%ggs@am?@%agfgaﬁl beahgdagani bereasily

déscri bed above, atcording to the

enbodi nent s ..t.he present_.ny j :
manuscri pt* ia':fi)‘;% on A’ sle(?rbrsgg)% %neg m&%rﬁ%@cessmg
enbeddi ng a pattern indicating that the nuscri pt i.s
mepho@i Breedef éﬁ?@epﬁgadHﬁPEEﬁgeHglFHecﬁﬁnEgcPFﬁFoggﬁd by
be readably printed at a-destination, pantin%ﬁ '
a apppratus, awlehbetr pnépar bagtarspérfarapaper tPAT &hich
a pattern indicating that the manuscript is 15

doBURBHbBI tedpipanbherng fdopl beangddupldesteidbegn be easily

‘Therefore, conplex operations such as changi ng the
Chgggggh selecting a paper storing cassette can be
avoided. In addition, since an image is forned by

combi ni n LRt 0 PaLL&IRy tH0ikat bRPoahAbnts
t he nanug%gip ?éféégh? |%§Ha?r0n1bé?%g 20 duplicgted

bef orehand, the docunent after bei Lt GV RE on a
ofy &8¢ WLEREOT JPVAREHEY. "Rt F'iler%l,%nt%%ecp‘ngL gsg%t mes e

invention is not limted to N . h
recording medium by embedding a pattern indicating that the

‘manuscript is prohibited from being duplicateqd, 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

- prohibited from being duplicated is described. Therefore,

complex operations such as changing the paper, selecting a
paper storing cassette can be avoided. In addition, siﬁce
an image is.formed by combining a manuscript with a pattern
indicating that the manuscript is prohibited from being
duplicated'beforehand, the document after being printed can
be read without difficulty.

Further, the present invention is not limited to
these embodiments, but various variatioﬁs and modifications
may be made without departihg from the scope of the present

invention.




t hese enbodi nents, but various variations and
nodi fications nay be nmade w thout departing fromthe
scope of the present 25 invention. 72 The patent
application is based on Japanese Priority Patent
Application No. 2005-074318 filed on March 16, 2005,
with the Japanese Patent Offpce, the entire contents
of which are hereby incorporated by reference. 5 73 -
CLAI M5 ftneApaitenge appodessiiog fet badeshioch fagramese
print inmge data that are printed by an inkjet
Pr%SEQEg'ﬁgténépﬁﬁbﬁﬁeatﬁaﬁaﬁb@ oboboomunasmeliliied ewelMarch
ots by ejecting droplets of recording |liquid,
co Lsin h t- , ORFcRg i f a
16rmAtRer | BECPnERS REREReP ool Ao Canta torr S5 pardr ag
to the multj-level dots capabl e of being,out fraom
coph@nifkPét REEBr 8FRg 35&§¥a&B§OrEBrB§e§pBNyF%égéﬁnce-
I mage process to the inmage data of the manuscript;
and formng the print imge data corresponding to the
mul'ti-level dots capable of being output fromthe
i nkj et recording apparatus by conbining the
manuscri pt i mage data 15 with data corresponding to
the multi-level dots of an image pattern indicating
that the manuscript is prohibited from being
dupl i cat ed.
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2. The imge processing nethod as clainmed in 20 claim
1, wherein: the-imge pattern is a pattern in which a -
dot wused in a print out has an inmage concentration or
a dot size capable of being reproduced by a
dupl i cating apparatus that duplicates the manuscript.
25 - 74 3. The inmage procegsing nethod as clained in
claim1, wherein: the imge pattern is forned by at
| east two dots whose sizesrzn® different at the tine
~of the print out. 5 4. The inmage processing nethod as
clainmed in claim1l wherein: the inage pattern is
formed by at |east two dots whose sizes are different

-wdmwﬁ ﬁ@%&@&éﬁ%h&ﬂ%m%ﬁ%ﬁww%t

the_prln mage processing net hod

. clal i m the.i tern
1mage atﬁyt%?%|%5§tpfh8%8§tgy 18 ﬁﬁga%%5|zeg gﬁ
different of one color at the_tinme of the print out
apearﬂhusnﬁgﬁab&@ce§sﬁﬁgmﬁﬁahaﬁl%ﬁl&ﬁVPérﬁgtarPﬁteJFﬁﬁdgg
data that are printed by an inkjet recording 20
drappatat uf rapabbéngf liguiidngcaubriisiavethgossepy of:
ej ecting

transforming image data of a manuscript into
manuscript image data corresponding to the multi—level doté
capablé of being output from the inkjet recording apparatus
by applying an image pfocess 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 o 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 imagé pattern is a pattern in which a dot
used in a priﬁt 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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droplets of recording liquid, conprising the steps of:
conbi ning i mage data of a manuscript with an i nage
pattern indicating that the manuscript is prohibited
from being duplicated; and 25 form ng the print inmge
data corresponding to the - 75 nulti-level dots
capabl e of being output fromthe inkjet recording
apparatus by applying an i mage process to conbi ned

i mage daBa. The7 infke pregesprogessithgdneshed adgied in
claimed in claim®6, wherein: the image pattern is

clionmed QReeBh):a background ‘part of the inmge data of

the manuscript. 10 8. The i mage processi ng nethod as

clained kfe LAl GartRenciil fohaddmge spatlleydt itSvd dots
pattern in mhlcﬁ a dot wused in a print out has an
i mage. concentr

| ti-Qn_or_a_do S| capa f_.hei
wnp BB S G RRaE 0y A BT ERk: Pg RS iaruat 6 En b e Bde.
duplicates the manuscript. 9. The inmage processing
method as clained in claim®6, wherein: the inmage
pattern is formed by at |east two dots 20 whose sizes
are di ffdrefheatingge Pinasessinge qethad Gt claigedrig
i mage processing nmethod as clained in claimé6
clabr i whe2Bihhe i mage pattern is fornmed by at | east
two dots ‘
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 twordots
whose sizes are different of one color at the time of the:

print out.

6. An image brocessing 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 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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76 whose sizes are different and whose array density
is different at the time of the print out. 11. The
i mage processing nmethod as clained in 5 claim®6,
wherein: the imge pattern is forned by at |east two
dots whose sizes are different of one color at the
time of the print out. 10 12.-A program whi ch causes
a conputer to perform a formng process of print
multageedal adobatcapabbei of ddebyg antpwkj éromeebediipgliet
apparatus capable of formng nulti- |evel dots by
re€beEihqasibOphets ©f sepdyihagahi fubde pwheesintols
the program causes the conputer to performthe steps
coRbiide 1HRge Rregessing nethod as clainmed in claiml.
13. A program whi ch. causes a conputer to performa
form ng process of print inmage data that are printed
by 20 an inkjet recordi ng apparatus capabl e of

formng nmulti- level dots by.ejecti dropl ets. of., .
record?na'l?é&i&?ggﬁh@F8%ﬁ§%ﬁﬁb Eﬁégggwﬁggﬁgééﬁﬁ%eln

conputer to performthe steps of the inmage processing

clpgmhdd wReEfaNmed in claim6. 25 77 14. An inmge

processi ng apparatus which processes to formprint
i mage dataet Hakger @atienned shyf camneichigretonly a background

part of the image data of the manuscript.

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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recordi ng apparatus capable of formng nmulti-Ievel
dots by ejecting droplets of recording |iquid,
conprising: 5 a unit that perforns the inage
processing nethod as clainmed in claim1 or the
programas clained in claim12. 15. An image
processi ng apparatus whi ch péoeesses to formprint
i mage data that are printed by an inkjet 10 recording
vhoppasares supaBléferenbrandgwhopei arsey dgpesd thy 1s
ejecting droplets of recording liquid, conprising: a
difitktehbattpenéotimet h€ thagerpnbcessing net hod as
claimed in claim6 or the programas clainmed in claim
13. 15 16. An inkjet recordi ng apparatus capabl e of
formng nulti-level dots by ejecting droplets of
recordin | i d, . G0 I-SIg: | i j 5t it
Comi nes TmgetuaTE oSt Ta Coaas T s e ain
attern jndicating that the 20 manuscript is
Clg?@hgbinar?F8n1being duplicated; and a formng unit
that fornms print imge datg corresponding to the
mil ti-| efdE dBRIDPRFH AF &5 Y flodedsh gwo dots
conbined i mage data. 25 17. The inkjet recording

whappapates agecHaiffedent of78ne cdiom 86, thgertdme ofhéhe

i mage pattern is forned on only a background part of
prihe bomge data of the manuscript. 5 18. The inkjet

recordi ng apparatus as clained in claim 16, wherein:

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 perfiorm the

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

13. A preogram 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 liguid,
wherein:
the program causes the computer to perform the

steps of the image processing method as claimed in claim 6.
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the image pattern is a pattern in which a dot wused in
a print out has an imge concentration or a dot size
capabl e of being reproduced by a duplicating apparatus
10 that duplicates the manuscript. 19. The inkjet
recordi ng apparatus as clained in claim16, wherein:
the image pattern is forned;py-at |east two dots 15
whose sizes are different at the tine of the print
out. 2014Thani nhpge pecopdBanlapprrattivsawhdlchi magciesses
claim 16 wherein: the imge pattern is fornmed by at
to | e@sh p¥Ongloidag@0dahosrasi 2es prentefifleyeah andjet
whose array density is different at the tinme of the

re&?f@in&uéppgﬂatﬁgecéﬁgbﬁé LECOb BhiHy3RARE AL UEvAS dots by
clarmed i'n claim16, wherein: 25 t%e i mage pattern is

3 o P Rt bResE o bro b e 1 e Tor cORET TR PP out

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'processés
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 proceséing method

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

16. An inkjet recording apparatus capable of
forming multi-level dots by ejecting droplets of recording
liquid, .comprising:

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

a forming unit thaf 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
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claim 16, wherein:

the image pattern is formed on only a background

part of the image data of the manuscript.

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

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

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
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:

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.




