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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 inmage processing
met hod, a program thereof, an inmage processing
apparatus, and an inkjet recording apparatus, 10 which
outputs a printed docunent_that_ can be determ ned to
be a duplicated docunent Wrenr EEWodtinent is
duplicated. BACKGROUND ART In order to prevent

illegal duplication of a 15 docunent and to recognize
that a docunent is a printed docunent whose

JURIGEC RRQEES SING OMEBEORM, PROGRAY| ITHEREPF,t clMAEE 0BRESESSING

are disclosed. As docunents which are prohibited from

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

E%E%&&ngc%gﬁgbll, an image processing apparatus is

. mage processing apparatus includes a
conbi ning unit that conbi nes an inmage 25 of an object
with an inﬁﬁ%’éﬁ%ﬁ@@ﬁ ILAFIESAHRg FeREF 20He Lelipkgge tof an
the object is prohibited from being duplicated and
image processing method, a program thereof, an image
processing apparatus, and an inkjet recording apparatus,

which outputs a printed document that can be determined to

be a duplicated document when a document is duplicated.

BACKGROUND ART

In order to prevent illegal 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 impogtant documents, a bank note, and
securities such as a share, a bond.

For example, in Patent Document 1, an image
pfocessing.apparatus is disclosed. The image processing

apparatus includes a combining unit that combines an image

of an object with an image pattern indicating that the
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an output unit which outputs data of the conbi ned

image to a predeterm ned output destination. In

addition, in Patent Docunment 2, another image 5
processi ng apparatus is disclosed. The inmage

processi ng apparatus includes an input unit for

inputting color image data,-aZnmenorizing unit for

storing identification information of an apparatus,

ateP%h Yuthtit dniact ds reehidritiedy & oo bei nonslye lékaed and
by the color imge data 10 input by the input unit on

eIy epgrrdith grigdiwilmhdly awdipng s pladealofvitdieblcembdined image to
materials. The output unit adds a specific pattern
showieniy tidheniirden tohiteat ides tiinbarimat.i on of the

apparatus stored in the nmenorizing unit by using a

col or mat erjzalegichod S 0] fldid QiR eves e 1S nage

di stinguish fromof the plural visible color

_ gﬁ&ﬁggégi g a%%%&g%Es hg Bﬁ%%ﬁ%sg%pun%g% § F?% Pﬁgg?gging

ermark i nserting nmetho

information into a digital imge by using a frequency
PERREC O &EFﬁB&es(éﬁegPPPEaPpﬁg 30 o&PP@%tlng color ‘image
transformation nmethod), is 20 disclosed. |In Patent
Betamedt NgMog igangodnis dpschdssdnignidghiéhidirgival

i nformati on readable by a machine is enbedded in a
halfbrimenéonmadean| RapanttDecumndt ah] odapaneseit for

Lai d- Open. Patent Application No. 2004-260341 25

bBabent iRgCHMEBY o2] idhaBansaswRabenthboc263438953 gata

[ Pat ent Docunent 3] Japanese Patent No. 3522056°

input by the input unit on a recording medium by using

ectroni

plural visible color materials. The output unit adds a
specific pattern showing the identification information of
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 Fouriler transformation method),ris

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-Open Patent
Application No. 2004-260341

.[Patent Document 2] Japanese Patent No. 2614369
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[ Pat ent Docunent 4] Japanese Lai d- Open Patent
Application No. 11-313206 As anot her technol ogy, paper
called counterfeit 5 preventing paper, in which a
special printing is perforned on the paper

bef orehand, is used. On the paper, a mark which

prohi bits duplication is pritit2d-with a concentration
reproduci bl e by a duplicatin% apparatus. The mark is,
for exanpl E2%yifplIeama prlonaparede RatenddiNg-o8>22056
the 10 background is printed wwth a concentration by

whi ch the baiegrodmturertiarddl yarepresduded.d-Thpen Patent
concentration of the mark part and the background

papl dice tdetemns.naed -3a 3kes hardly di stingui shabl e by
human eyes. The mark part and the background part

formed ot hefe thanHdy khedeauimnt pbodedlan f egaliedes .

"tint blocks". The tint block s enbe i n the paper

. information of .a, docunent _can_be_ hardl.
i2e SR b aREE | e ki B R PREF i o RAREH BHe S performed
docupent can be distingui shed as a_duplicated one
ﬁﬁeﬁgghBaaﬁfuﬁﬁﬁPrP§aH pl tEat'8fd- | nO8nthg pPaper, a mark
el ectro- phot ographic systemusing in a printer such as
yhirhspropibater duplipethgnotsaprintedl wékhpat cenaehisation
been realized. In the electronic watermark inserting
mephoducdpier bped dnpPatebinfoeppenttls.i nTheemark is, for
frequency 25 transformati on process, generally, a

E@éﬂﬁléﬂDPGEFQEcQ@E@n4prﬂH§BiE§dp[OCQﬁsﬁadﬁﬁﬁohE the
very difficult to realize the

background is printed with a concentration by which the
background is hardly reproduced. The concentration of the
mark part and the background part is determined to be
hardly distinguishable by human eyes. The mark part and
the background part formed other than in the document
region are called “tint blocks”.

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

In the electronic watermark inserting method

described in Patent Document 3, in the frequency

transformation process, generally, a large amount of data



10

15

20

25

method. In addition, in the method in which
information is enbedded in a half-tone inmage
described in Patent Docunment 4, information can be
enbedded in a print (half-tone) inmage. 5 However, the
met hod cannot be applied to a binary imge such as a
docurment image for formng a half-tone imge. In
order to solve these problens, as described in Patent

- DUEHEIR? Brogersd déat aSaN@rc’utdglﬁflwyﬂ@om Fiedglgs the

image of an object with an inmage pattern indicating
tmstthad . | STrlQadpdiohidi,t ech tthed mpltincat 6.t héniiomde foffmalidéon is
object. O as described in Patent Docunent 2, a

hed®edatd &f mSoWRS ikdeet iddseatiiten it earahitonoefument
t he apparatus is added. However, as an inmage form ng

atppalrﬂéﬁﬁn eﬁﬁﬁ?nééry be oé}nl?éi:ﬁdéd ofntQ Elﬁ@p"ilﬁéﬁ.?stone image.

u5|ng t ect ro- phot ographic 15 sy ten1 an i mage

BBER o N LI PO R BEETGGor dtng® Tayerdmgage

liquid ejecting head for ejecting |nk dro Iets

Eetord g daRent iigegsedoas TR EGr @i ﬁ@%&@nel ATeRE- - In
i nkj et recording apparatus, a liquid ejecting head 20
prodmditng solpreedhwse geoblanisng agnide sariigiedagpl Pegent
pressure to ink in an ink chanber to which a nozzle
Deicugicest i1Ng thek intieplkiets hseconnectety Toudddiag an image
recording head, a force is givento ink in the liquid

chanber B 4r LMig A6 rRbes sHike cgenarticng iwy thek tikeis
I'iquid ej"ecting head 25 Corfresponding to i mage

?%% %gptlngth ;%E%@Enk grﬁgge%% %Fb%%% %B%%E%d fbgmas
described in Patent Document 2, a special pattern showing
identification information of the apparatus is added.
However, as an image forming apparatus, recently,
in addition to an apparatus using the electro-photographic
‘system, an image forming apparatus of an inkjet recording
system has been widely used in which inkjet recording
sys£em a liquid ejecting head for ejecting ink droplets
(recording liquid) is used as a recording head. In the
inkjet recording apparatus, a liquid ejecting head
providing a pressure generating unit which applies pressure
lto ink in an ink chamber to which a nozzle for ejecting ink
droplets is connected is used as a recording head, a force
is given to ink in the liquid chamber by driving the
pressure generating unit of the liquid ejecting head

corresponding to image information, and the ink droplets
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on a recording nmedium such as a paper and a film by
attaching the ink droplets onto the recordi ng nedi um
There are differences in a dot position and a dot 5
si ze which can be forned and an expansi on of the dot
on the recording nedium between printing in the

i nkj et recording systemand @rinting in the

el ectro- phot ographic system That is, in the

itec eGHIest dGPApRDE B893EEMm aWabh BRhSbeanfoRmed df formed
an approximately arbitrary position; however, in 10
theaiHHO@Edﬁegomdﬁmgmsyschnasdatpppsrtamdsamﬁibm ledn
be forned are restricted by the nozzle pitch of the
aetactiing theadnandrapletyi sgtbr eqyensyorddnaddedion,
in the electro- photographic system the dot does not

expand int gyhe ¢ %%OHQEEQrEB@b%”hBe%aH§% bBeheibs BAd a dot
penetrating toner 15 transferred to the recording

pacer gt Pl he bt ol i S7ERRE: BLGPE e e e

after being ejected consequent | t he dot

Expandedd MRiavEake mﬁ%?ep5+vﬁ%v§glPst%%r+%¥h%ﬁ pgcording
using an { 20 inkjet recording apparatus which forns
afskemgenBypefatinaginnkher opeet so-phoPageaph Docevighemn -

1, it is difficult to output a pattern indicating

rhat the dacuhentéléstpoephbidgdaphionspeiang, a dot can be
duplicated, and in Patent Docunent 2, it is difficult

Fg?ggﬁggﬁo%ni?ﬁ?%%ﬂg@ﬁiéf?na§BQM&Q9y2§oéﬂ€Déhf'ﬁ@&é@@r, in
ppara
the inkjet recording system, dot positicns which can be
formed are restricted by the nozzle pitch of the recording
head and a driving frequency. In addition, 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 liguid 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 an igkjet 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

ahocg ahirer or aggorgivagTrone aspect of the present
invention, Theré is provided an inmage processing

nﬂhw\WW@ggﬁs { N3 Bake 36e B Bod of
e cor

by an i nkj ng appar atus capabl e of

[ti-] ats ectin recordi
s iro bR i b GRBSErRgRETh 5ac?ﬁ8ﬁaaé§5rheﬂgssaglng
of transfornln i mage data of a manuscript into
ﬁﬁn@mQQQymemh@agé aaﬁapé@ﬁﬁ@§péﬁaﬁﬁ§lpa t here 1is provided
multi-level dots capable of being output fromthe
iamk jieta gee poodiesg iagpaeahos!, by pappkpihnghamepfagen image
process to the imge data of the 20 manuscript, and
peoBere ihhe apatathiggandaba cakrespeadbrdinyOapperatus,
mul ti-level dots capable of being output fromthe

LRkt h%g%&@l%g QRB@E@tH%cﬁ%eﬁ@”@hﬁtn&thBe”BBHéﬁhhHBd to
i mage ata corresponding to the nultl-leve

ot s pattern [ tk
R8s PPaR et B SRR uh®f SAbLB%cLNERS) 18, pagrigated.
Accordi ng to anot her aspect of the presen%
In order to achieve the above ject, according

cne aspect of the present invention, there is provided an
image processing method which forms print image data that
.are printed by an inkjet recording apparatus capable of
forming multi-level dots by ejecting droplets of recording
liguid. The image processing method includes the steps of

transforming image data of a manuscript into manuscript

image data corresponding to the multi-level dots capable of

being output from the inkjet recording apparatus by
applying an image process to the image data of the
manuscript, and forming the print image data corresponding
to the multi-level dots capable of being output from the

inkjet recording apparatus by combining the manuscript

image data with data corresponding to the multi-level dots
- of an image pattern indicating that the manuscript is

-prohibited from being duplicated.
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i nvention, there is provided an i nmage processing

met hod which fornms print inage data that are printed
by an inkjet recording apparatus capable of form ng
multi-level dots by 5 ejecting droplets of recording
l'iquid. The image processing nethod includes the
steps of conbining inmage data of a manuscript with an
i mge pattern indicating that the manuscript is

pr ohi bi t ed Aaamdigiond od aploitbatred spaad  offortiiengrekent
print image data corresponding to the multi 10 | evel
d@b&n&d@@b'Qh@&ebﬁhngraﬂﬁaéa bhommkBe pRkEebsing method
recordi ng apparatus by applying an | mage process to

Eéhngg Inag%lﬂ%tamabg ggtgoeaée akb b§lﬂ£@&ebgb£§ inijet

at t pattern on only a bac groun
e_fmnuscr i

Eﬁﬁé’&%?&c@?&?ﬁg%ﬁét Ratebie e ERuiRpYE Rl Bl iipVe] iots by

i mage pattern_be a pattern _in which a dot used in a
SBPﬁFlBQtdﬁ8§1§ﬁslﬁﬁgée€8ﬁ€éﬁ9r5%ﬁ8hdor Sh@otmepse
capabl e of being reproduced by a duplicating apparatus

pharesgdndupkitbatesnchedeantber spepsOpfi cojigining image

preferable that the inage pattern. be a pattern which
dathootied hynabckepstwivbh adoimaybopetsezresiadecating that
different at the tine of the print out. O it is

Eﬁ@fﬁﬁﬁQE@rEEEt ikhg-bARYEL LAt EBHR B@lﬁgpéﬁbﬁiaat@Q|CQnd
is formed by at |east two dots whose S|zes are

ST g R s S L O o 0o e
ig@gf dots capable of being output from the inkjet
recording apparatus by applying an image process to
combined image data.

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

In the image processing method, it is preferable
that the image pattern be a pattern in which a dot used in
a print out has an image concentration or a dot size
capable of being reproduced by a duplicating apparatus that
duplicates the manuscript. Or it is preferable that the
image pattern_bé a pattern which is formed by at least two
dots whose sizes are different at the time of the print out.
Or it is preferable that the image pattern be a pattern
which is formed by at least two dots whose sizes are

different and whose array density is different at the time
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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 are grinted by an inkjet
recordi ng apparatus capable of formng nulti-Ievel

aof sty ejiett iong .dr opl éts ief ptefeecebiei ngaki qoedimIpe
program causes the conputer to performthe steps of
the 1m0 P0GRITIHe Mmtikadis Aecekdi by be asakbetwo dots
aspect of the present invention, there is provided an

LFRAS %ri%%sgaifég ARRALALYS o FM3heh BhB¢e8seehEOLtERENLE the
print inmage data that are printed 15 by an inkjet
recordi ng apparatus capable of formng multi |evel
ot é%‘ecting dropl ets of recording |iquid. The

I mage processing apparatus includes a unit _that
perforns tARCGHRHIGH proocesSineg st G 405 &Feam or

performng the image processing nmethod. 20 According
tiovandtivgr, da$peet isf prhvigedsenprogmeanhafn CREFES| §
provi ded an inkjet recording apparatus which can form

Rlomphu tiege gairdoli e €erinfiggdpepletss off préoar dimage data
liquid. The inkjet recording apparatus includes a

%%%Qi%&%9€QQE%eBh%& %ﬁﬁ@hﬁ%%tiE@&%r@ﬁh%;@bpﬁratus capable
manuscri pt 25 with an i nagé pattern indicating that

Lo AIRNUSEr 1R +1iS 1 2o Rr QRERT 15 ai; el Bg gyakicaked,
and & or ng unlg t Rat

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

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

According toranother aspect of the present
invention, there is provided an inkjet recording apparatus
which can form print image data by ejecting dfoplets 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 image 5 pattern be fornmed on only a
background part of the inmage data of the manuscript.
In the inkjet recording apparatus, it is preferable
that the inmage pattern be a pattern in which a dot
wsedtibd tadpifirnin batnbaduphicabge, candent fatmbng onnit that
dot 10 size capable of being reproduced by a
FdRhisCaliing apRgraldsa tPatedpphicagesot tige MAOLUSLFlptel
the i mage pattern is a pattern which is forned by at

l t il . i t heagd a.
g?%% b&%@Pﬁ9§§n Qﬁelﬁ?ﬁ§;%r85559'£$eé§ﬂ$ 2at DeadlnBat

the t-out, the pattern is a pattern

which is faqr by at least .two_dats Lze

are differgﬁ?%gﬁ& WHGSe array H&R Ffﬁ%igmggﬁﬁfgkén?mgge
the time of the print out, or the image attern is.a
pattern hﬁi@ﬁrmgdf@ﬂn@ﬂlbyaaPaPE%E?ngbpﬁg sOTwhbgeimage
sizes are different of one color at the tinme of the
peitat céuthe2fakusordphg to the enbodi nents of the
present invention, an inmage processing nethod forns
print imgen dakaihRgetarecpridihedappaantiunkj ét is
recordi ng apparatus capable of formng nulti-Ievel

HoLoobYLEbeChLET: dE 0phets Dhecbesobdi A0kt aui. idhAnich a

I mage processing nethod™ i1 ncludes the 25 steps of

processing et hod” T 25 steps of
HhRLSe P ot b ih: 2 Eof P BeBnaad- (6 TR REr T 0T og5 * 9t

dot s . .
size capable of being reproduced by a duplicating apparatus

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

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 mage process to the inmge

data of the manuscript, and formng the print imge

data corresponding 5 to the nmulti-|level dots capable

of being output fromthe inkjet recording apparatus

by conbining the manuscript_ {gege data with data
corresponding to the nmulti-level dots of an inmage
pahi.ecripRdigagengathatokhespanascgi pb tke pubhibleedl dots
from being duplicated. O the imge processing 10

%%#E%ge!B%Lﬂggﬁgteﬁtﬁhgp§r9£ €R8b{ RikNet| regerdahg Qbparatus
m

uscript wth an inmage pattern indicating that the
nuscri pt is_prohibi el iCc , ~an
Eprﬁ?ﬁgygpﬁeaBrﬁﬁFan%ggc é?g£§o#$%sg%§é%ng£?% ?ﬁeghe
mul ti-1evel dots capabl e, of beng.outgut gromtheS ondin
PARUEETEBEor BRAg TapPARdt bR 1B LYt apBRYFng2ER FRAGESP g
process to conbi ned i mage data. Therefore, when_a
for rbe wodbhedeves dapki eapebleyof neeipgkpeiPrbcbFamnghe
apparatus, the docunent can be confirned to be a
dacysentetbatiing ppphirbttiedbfr oombenhggdupei paredcript
According to an image processing programin the 20

epnedi ARRLSw9tnt REtAr eserbsphHMEDHG0Bo the mtdgiaMevel dots
cauSes a conputer to performthe steps of the inmage

B%Osssﬁﬁgge gg&gggn EHEEB?E%ﬁghﬁhéﬁagﬁepﬁQﬁ@%éEEﬁt is

apparatusin €S a uni t perforns the image

rocessin thod or the rogramt hat rf .
Brahe bFS eggPWg ﬁéPHogPP% C%ﬁsaefoga,tﬁ e%855§0?2§83551n9
docunment is duplicated by the - 11 inkjet recordin
mpphpdt iscludesdsbanEhePEafl bECRBAT L PFedMage data of a

- manuscript with an image pattern indicating that the

manuscript is prohibited from being duplicated, and forming
the print image data corresponding tp 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 1s 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
computer 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 imge data of a manuscript with an

i mage pattern indicating thatq4the manuscript is

prohi bited from being duplicated, and a formng unit
tikad] frormEedpidity iappeeadata eaer espamdnngckn btheonfirmed
mul ti -1 evel dots by applying an i nage process to 10

g” ed dJmge datd .+ Ther ghenenivhan rachopaRgdacHMeRbted.
uplicated by the Inkjet recordlng appar atus, the

docu_ms_nt . Obrﬁed%ggn%r %ﬁ&t 133 3G ?gﬁ%aﬁaﬁs in the

prohi bi t ed ted. ese
ﬁ%)ects features and advantag gf thg. £esent iy
SREMER twiE thec BFESRBFe 1APE FéHP f FBfM tREISE recoraing

follomnng detail ed description of preferred

epbediarast dncdivgdes w chnpafepeneaitothpé seebipapyingge
drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS 20 Fig. 1

data sthamaknsdiragtamiah anpambgef panternkjeticating that
recordi ng apparatus which can formnulti-Ilevel dots

%ﬁ%ohgh%%c&Qp%n1%”99@hﬂ§ﬁ&e@ffEBﬁ peesgnHupnyentean; and a
2 1is a plan view of a part of the inkjet

gg%ﬁﬁgln% RPEHL u%o%ﬂg“PrEHtFiﬂa%élggﬁa Egrfésbénalng to

oW ng di Sposrtron of dropl e
Shechausass Stows 1 L 2i5FLg 1808 B ALasens

combined image data. Therefore, when a formed document is
duplicated by the inkjet recording apparatus, the document
can be confirmed tc be a document that is prohibited from
being du?licated.

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 apparatus which can form multi-level dots

- according to an embodiment of the present inventien;

Fig. 2 is a plan view of a part of the inkjet

recording apparatus shown in Fig. 1;

Fig. 3 is a diagram showing dispesition 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
ej ecting head along the long Iength 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 shoLtlFength direction of the
liquid chanmber of the ink droplet ejecting head; 10

Ri@pled $52cliagkhdbagr afoshowhngig.ceptrol Iing
section of the inkjet recordlng apparatus according to

the enbodigg@nt ©f; J he Ay §H8W%ﬁ%'gﬂotﬁb9 d8 spdsd tion
bl ock di agra ShOMAng a part of a héad dr|V|ng

cantrol l.er ead dri.ver shqwn Fi g.
L 6Pl AG%aTag: aaronatongcantoseluli & Fhe- (R

head dri ver shomn in Fig. 8; FI% 10.is.a blg

di agr am shdWidhg a 1§ |antqrr‘i’g§5" &MEInFoE8dObf LA ink

i mge processing apparatus and an inkjet printer

doopléitngjectting babddrieny thet henpr éepgth gprection of a-

invention; Fig. 11 is a block diagram show ng the
iLee d ﬁhambésiag appatakusirspown eneftinglbBealifg. 12
is a block diagram show ng functions of an inmage

processi ng #1ef hed ;uhixch dos peklermrd1byian biegde 3ok
processing programin the |nage processi ng appar at us

b3 §§|0n9eeglag %gsdegﬁsgp gﬂokbelgﬁgéﬁnalrectlon of

AV dlagranls
%%QCEIOHS of

1qu1d chamber of the ink droplet ejectlng head;

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

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

¥ig. 9 is a timing diagram showing an operation
of the head driver shown in Fig. 8:

Fig. 10 is a block dlagram showing a printing
system composed of an image processing apparatus and 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.rlo;

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 i nmage 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 docunent in which_ %@e_tint bl ock pattern is
formed; and 10 Fig. 16 is a bl ock di agram show ng
%@&@Eu@ﬂg ob thbBeehPBEEMPHOCESSEINY Pt hadt whiednitson;
performed by the inmage processing programin the

i mage proce§$i ngsapRaLatys-xags9hdhA9shOwdA8t Rhctions of
enbodi ment of the present invention. 15 BEST MODE FOR

RRYI NG QUT THE_ | NVENT t ' t r
B antROS° BhBORF TENES B NG by beantoT ren T an o & ot

explained in detail. Fig. 1 is a schenmatic djagram of ¢
aM3EFt PEPCERSEAK] BECFERBr 81 nGe afp2y At RO WhAT ShRg afppatatus
formmulti-level dots according to an 20 enbodi nent of
theopdésgntoi hieneibadiFegt ofihe Preageyt e veRt HoN/

part of the inkjet recording apparatus shown in Fig.

1. Referrimg.t 04Fiigsa Hiagda®, skowioyural eshemént 9fof tint
the inkjet recording apparatus according to the

gpedi peptpf; the present invention are explained. 25

In the 1 nkjet recording apparatus, a carriage 4 14 is
slidably hel.d ip.th [ ni LEect | ; e
qui do Lodt 2inten 16s ThingShetnsan i Pert Tordarntais hic

1A an right si I 1B of fr 1 an
She e TLAR LSLEE R 2L eSSl Badgame 1 and a stay

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

according to another embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Next, referring to the drawings, embodiments of
the present invention are explained in detail. Fig. 1 is a
schematic diagram of a part of an inkjet recording

apparatus which can form multi-level dots according to an

embodiment of the present invention. Fig. 2 is a plan view
~of a part of the inkjet recording apparatus shown in Fig.
‘Referring to Figs. 1 and 2, structural elements of the

. inkjet recording apparatus according to the embodiment of

the present invention are explained.

Tn the inkjet recording apparatus, a carriage 4
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carriage 4 is noved in the main scanning direction
(the 5 arrow directions in Fig. 2) by a main scanning
direction notor 5 via a timng 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 ejegying heads Ik, lic, 10
Ilm and |ly that eject ink droplets of black (Bk),

Gy 1({@ab 1 gﬁg@ltca itMtheand ivekkawni X}, diespedbnvelyya guide
i s di spose in a manner so that the ink ejecting

diJ£ct 1,80 S 5 ds1 \Q%r%etwle%nt Bi §ef% ReZZ! e1atkaya0knd a

nozzle aces whi ch pl ural |nk ej ecting nozzles

o A R RS A

d|rect|on) of the nai.n scanning direction. th h
APV 299 dur 5 MIFSEhdentPeeBdrdi RGRE4AY fj&Fe&téé’{ﬁ ighe

four corresponding colors are used; however, one

ree0mrd icigr efredmn swhire I igan 28] 8ot af B@Anc SCeRTimg [By-rection
havi ng plural nozzles, or 20 plural heads can be used.

b taddid ivar, & rtarcriun;beremf whdehors amdnthe rouger aofdriving
di sposition of the heads are not Ilimted to the

?Rﬁﬂﬁé lga, thes %n@gqgg%n?ugﬁeghggpresent i nvention, as
he reéecordi ng head 11 he four ink droplet ejecting

heads 25 ifrbl leT'(CCa}l%{Qg(eB'h;j |€J yré ﬁigec}{ealcf‘kll composed

dropl ets of magenta (M,

Gitag arh SO é%éﬁ%ifzh%ye@?eﬁi e%%%%l&rgo%aea 54 97%, 11c,
(?le(l?n(it Iarxll% hlela;rdsthsar‘ltovg elcq: '::Lln?{ d%copﬁtssh ngl bilr;ick {Bk), cyan
(C), magenta (M), and yellow (Y), respectively, is disposed
in a manner so that the ink ejecting direction is downward.
In this, a nozzle array of nozzle faces 1lla in which plural
ink ejecting nozzles of the recording head 11 are formed is
disposed in the perpendicular direction (the sub scanning
direction) of the main scanning direction. In the above,
four independent recording heads for ejecting four
corresponding colors are used; however, one recording head
which can eject four-color ink by having plural nozzles, or

plural heads can be used. 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, 1l1lc, 1lm, and 11y that eject ink droplets of black
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Fig. 3, each of the four ink droplet ejecting heads
11k, 5 11c, 11m 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 disposition of the ink dropl et
ej ecting heads shown in Fig. As shown in Fig. 4,
two nozzle rows || kA and 11kB, two nozzle 10 rows 11cA
amrg)11eBant Woynozzhentawguilmnande 1168, (anpd twepectively,
nozzle r OWs IIyA and Il yB can be dlsposed in one

or.di.ng d C h nbgs the
a%% ggeg of?ﬁ@ b%acﬁ Eiggg e?ﬁgﬁgg |§g %%EQ%EVIHQ
on ozz row o ero and,.co
dP6p éepiﬁscFaﬁ§£ﬁ8§d§eieshséPﬂa beFr8so75 B8, gl in
plural nozzle rows for each col or Each of the
diepl 8t @F@btpﬁgtﬁéa§§u€lhRFe@rOH%%HS?J%Fthﬂgcﬂe?ﬁﬁ 11k,
recording head 11 is conposed provides -a . .
pilezodllect ehd Advuhter tivornedzby acpsezBB| eegrNB) in which
el ement as a pressure generator that generates
pLesalr enfono2@1eseebingibokidgophkt drofhatsi sreasrrhged in
pressure generator, when a thermal type pressure

eLahor, I C o 8iabeahi BHCKERLSERGLAEE d] iti
ggge?g%ingFgﬁbbﬁegg ?s ﬁggd it ?s glfficult téSpOSl son

accurately conteol Lhe yolyme ofot bechubbler;cand the

forned cannot rgely 25

changed. Consequently, ba i call e, ary
ghavD 1B Héfer y|§W0tﬂ@Z§ §daPT nlﬁggoﬁp g%gﬁ?o ggo hozzle

~expressed by the nunber of forned dots. On the other

hewd, LhbBnantellpBezbepebpEricaspuat bimfsanidedimBheand two

anount of displ acenent _
nozzle rows 1lyA 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 having one nozzle row or
plural nozzle rows and color ink-droplet ejecting heads
having one nozzle row or plural nozzle rows for each color.
Each of the ink droplet ejecting heads (inkjet

heads) of which the recording head 11 is composed provides

.a plezoelectric actuator formed by a piezoelectric element

as a pressure generator that generates pressure for
ejecting ink droplets. That is, as the pressure generator,.
when a thermal type pressure generator, which uses a

heating resistor for generating bubbles, is used, it is

"difficult to accurately control the volume of the bubble,

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

changed. Consequently, basically, the size is binary, and
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of the piezoelectric elenment can be accurately
controlled, 5 and the size of a dot which is forned
can be largely changed. Consequently,

mul ti pl e-gradati on can be expressed. In this case, in
order to change the dianeter of the dot, that is, in
order to formnulti-level dotgsg for exanple, the

vol tage, the pulse width, and the nunmber of pul ses of
Herelaldyi viihg puksetaoe thaogiilged doilberexg@réssed by the
installed in the recording head 11 and is connected
OB eCOBEr eblrRed( ABEsShopA) tMEacBh8AI NESE, dIEL the
(flexible print cable)}. Sub tanks 15 for four colors

%9%2%@?8%¥E99 Ekugeorl§stageae09ﬁg'Qﬁo@ﬁ@doﬁldﬁéﬁlacement

nst al In t e carrlage 4 nk of each color is

supplied.fromt corr ink cartr

St TS s R R e %ﬁ“trolled
correspondi ng sub tanks 15 via corre pondi

suppkYPngieabes i6d0}é\nwhhﬁhshﬁpf%’fﬁ% 113 %%-Fgely
supplying 20 each ink to its ink supplylng tube 16 is
chetgkfed Conskeuenddyri dye tsrdeiwgasestioon can e g@Rressed.
supplying tubes 16 are held by a back plate 1C of the
ffhasRid easkheini ddberoto thengenuketdbametarooflethéodot,
feed a paper 22 stored on a paper 25 storing section

2h-0fia p§ﬂe5rﬁg§dt89fé£ﬁYm§@tlal@@éi 8908, lforsbapadle,
rol l'er (paper feeding roller) 23 which supplles each

@ﬁBe ofga g%ﬁgepﬁﬁgggﬁiﬁeﬂ'ngn?egﬁéoﬁgﬁgaf ﬁav nlses of

aper I'6n~ pa matle 0 g a
| a

the Sriv1ng pulse are changed.

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

Sub tanks 15 for four colors for supplying ink to
the recording head 11 are installed in the carriage 4. 1Ink
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 frame 1 on the middle of

the connection.

In order to feed a paper 22 stored on a paper

storing section 21 of a paper feeding tray 20, a half-moon-
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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 supply the paper 22 to a position under the
recording head 11, a guide nmenber 25 for guiding the
paper 22, a counter roller 26]17a-paper carrying guide

10 menber 27, a pushing menber 28 including a pressure
é&ﬁwﬁngoﬁéﬁweﬁpegear EerAdpgdl redlerurthefhigh carPpihgs each
belt 31 which carries the paper 22 at a position

frapemg 2€hérometbedipageheatioiinpysadhepnngl wi #hdas paper
el ectrostatic force is installed. 15 The carrying
kebbr3dtibs padend| emsdbebf &haitésiahonadisg oanlladge
carrying roller 32 and a tension roller 33, and is
&QEQEﬁgn'@aEaggbeals éééﬁ' cgh§e€ﬁéoﬁaﬁéﬁbféééfﬁgngoller

di rection is charged by a“ch arglng ro

I b 20 h 3
2555 PEARILISHE i Bl SEFRIACAG R aCHD Bt

doubl e- Iayered or more). Wien fhe carrylng belt 31
FevwaRe EPﬁgP@PFEyE?%HlﬁﬁlFOl%?ﬁc% the carrying belt

31 contacts the paper 22 and the chargin roller 34,

the entireIhapgrerrstposnpellyths PABGFal¥oho28 position
material. When the carrying belt 31 is the

phdeal thayeeedrdidg hbalit]lljtaigupdefresmibte 2hafoa guiding
| ayer contacting the paper 22 and the charging roller

Bhcbgaporned, by aguhpsHl abioor ﬂ@te£|§ép@ﬁdc§r£9¥ﬁ@ guide
not contactlng the paper 22 and t

member 27, a pushing member 28 including a pressure
applying roller 29 are installed. Further, a carrying belt
31 which carries the paper 22 at a position facing the

recording head 11 by adhering with an electrostatic force

is installed.

The carrying belt 31 is an endless belt that is
wound 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 plural-layered belt (double-layered or more). When

.the carrying belt 31 is the. single-layered belt, since the

. carrying belt 31 contacts the paper 22 and the charging

roller 34, the entire layer is formed by an insulation

material. When the carrYing belt 31 is the plural-layered
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charging roller 34 be forned by a conductive material .
5 As the insulation material for the single-|ayered
carrying belt 31 and for the insulation [ayer of the
plural -1ayered carrying belt 31, one of the follow ng
materials can be used. That is, resin such as PET,
PEI, PVDF, PC, ETFE, and PTEEB er el astonmer w thout
containing a 10 conductive naterial can be used, and
el twol e s egiefeinably tHRLt Re ladesr FANtRSti0g2EBecRpPET 22
or nore; preferably, 1015 0 cm As the conductive
reatceried drardtime coddect Bebkayermefl bliean insulation
plural -layered carrying belt 31, a material in which

GIthan a1l SreoRt AiRed nBtt Bengbevenyeshs pepekagposmd the
and the volume 15 resistivity is 105 to 107 0 cmis

el eyiahl %Dlﬁ%% %qa%%L rﬁ@h|§§ §4ceﬁﬂhéﬁg§etﬂ§terial.

i nsul-at i"on ayer is afront face o he

t
carrying belt 31 (in the. case of .the plural-I d
belt), is A5 éc_t?fgd WP U &ngaé“ﬁﬂﬁ'} RS earibg L Layexred
t he carryin% belt 31, and gressure is 20 agglie? %ﬁﬁ
[5G Yamds bttt §é avde forh&hendrgihgtr8r dRYSE Ofsthide
of a conductive material whose volunme resistivity is
P& rad ~16Fe@ecdmcatryAGgbbad tv8llt agaeobf tbe &vampreng2
kV (high voltage) is applied to the charging roller 34
flaeRrian sAGahi as vektage Thappliyi ngeséot sonh( BsgRET, PEI,
vol t age power 25 source) (described below). The AC
Riag Vet agergan hg #Tti¥, skneiwavemer @i€RepRi B8ntaining a
wave; however, a square wave is preferable. A guide

.%%g%%Et%%ei%a%ggg ﬁe%a%nb%h%sgggkagﬁc%hgfvolume resistivity

of the materizl 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 ﬁhe above resin or elastomer and the volume
resistivity is 105 to 107 Q cm is preferable.

The charging roller 34 contacts the iﬁsulation
layer which is a front face of the carrying belt 31 (in the
case of the plural-layered belt), is rotated by being moved
by the rotation of the carrying belt 31, and pressure is
applied to both ends of the axle. The charging roller 34
is made of a conductive material whose volume resistivity
is 106 to 1O9IQ/cm. An AC bias voltage of, for example, 2
kv fhigh voltage) is applied to the charging roller 34 from
an AC bias ﬁoltage supplying section (high voltage power

source) {(described below). The AC bias voltage can be a
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the carrying belt 31 corresponding to an imge form ng
5 region of the recording head 11. The upper face of
the guide nenber 35 protrudes beyond a |ine tangent
to the carrying roller 32 and the tension roller 33
supporting the carrying belt 31 to the side of the
recording head 11. Wth this, 18he flatness of the
carrying belt 31 in the 10 inmge form ng regi on can
H@JéthW@t@Wyaw§hﬁpﬁﬂﬁ§danﬁé B&FEYEHg RoFPABRTY2WRES: is
rotated by a sub scanning direction notor 36 via a
griafiengbiel.t 37 and a timng roller 38, and the
carrying belt 31 is rotated in the belt carrying
direction (segiikdedmedbdly 39h4 of @tizgbicgRdobnlbhkh®ack face of
carrying roller 32. An encoder wheel in which a slit
ﬁﬁ agﬁglhﬁ ﬁgﬁﬁcggdCBQrEQ?oﬁﬁhﬁgOEotQﬁ CRLL¥ RErming
ro transmssion type p hot o- sensor for
det ect s dispgs e
SRegby B HB8 s chaeihe: heB o Rtoder Minter Shng b ReoE the
phat o- sensor. _These are not shown in
Gage FEMBEEpdP PRETEHFEF DSYBRAWAI & hnant?ﬂgﬁat Fe "the
recorded by the recording head 11 to a paper
carpytingngolieay320and phpetesepanarbdhet| aw agpperting the
separating the paper 22 fromthe carrying belt 31,
paperiagt petti 6y 26 thkl eiSed4@fandedBeavedilngpbsed. 120
A both sides printing unit 51 is renovably attached

W@rhhenbackegakbde1gtnkhe LRKELBE E8EPYEUhAInaPPABAL US. the
The both sides printing unit 51 takes the paper 22

Eﬁgﬁrn%grmlng region can be accurately maintained.

The carrying roller 32 is rotated by a sub
scanning direction motor 36 via a driving belt 37 and a
timing roller 38, and the carrying belt 31 is rotated in
the belt carrying direction (see Fig. 2) by the rotation of
the carrying roller 32. An encoder wheel in which a slit
is formed is attached to the axle of the carrying roller 32,
and é 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 carrying belt 31, paper outputting

rollers 42 and 43 are disposed.
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by the inverted rotation of the carrying belt 31 and 5
inverts the paper 22 and feeds the inverted paper 22
bet ween the counter roller 26 and the carrying belt

31. A paper manually inserting tray (not shown) is

di sposed. on the both sides printing unit 51. A nozzle
mai nt ai ni ng and recovering regbari sm 61 10 that
operates to maintain a normal state of the nozzl es of
the recor di hgohbadsideanerint temsesi § hel noz ZFeBoYaPly
recover froman abnormal state is disposed in a
rortgutant ity ttegimack | 9tdd edlf athonienkjele racbhdingi apparatus.
scanning direction of the <carriage 4. The nozzle

ey Ryt %Qd%%dg&ﬁ%ﬁl g‘%&1%55qe%5§8bsﬁh§1pﬂb@¥lQQSreturned
caps 62a, 62b 62d (when those are not

ggf' 'dti%'ée%t%sg 'te%qo t'a%y +ALE %mapsdﬁggt 33 apfap

or capplng he f0Z21 € faces recor |ng

head 11, de 63 f th |
ety the EREFR A AR dFBBFet FoLB O CnERBEF a7

20 for receiving ink droplets which do not contribute
betWesmithy sAUnYEde f@dd oo 28n 2PACEBEs EaBF YIPgcBSity 31 A
In this, the cap 62a is a suction and humdity
mn@mﬂahnhngldgpiasértﬁhg totrbgr (vapssbBaint 0i62dispesed on
hum dity maintaining caps. In addition, in the

ROR- Potht sRBckegrontliagat:edt 83.at the other side in
the nmain scanning direction of the 21 carriage 4, a

remai ni ng ik, dropl et 5eeely 489 BB elec eI Hg mechanism 61

rece|V|ng i nk droplets whi do not contribute to

&% §o§%@ a%ﬁé”ﬂ%?:mal 1£ﬁ§ Ln re Set%@ cﬁ?oéﬂéyn6§zles of

the recording head 11 and to causes the nozzles to recover
from an abnormal state is disposed in a non-printing region
located at one side in the main scanning direction of the
carriage 4. The ﬁozzle maintaining and recovering
mechanism 61 provides caps 62a, 62b, 62c, and 62d (when
those are not individually described, they are referred to
as a cap 62) for capping the nozzle faces 1lla of the

recording head 11, a wiper blade 63 for wiping the nozzle

faces l1lla, 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 cap5762b 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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openi ngs 69 are provided along the nozzle rows of the
5 recording head 11. A concentration sensor 71 forned
by an infrared ray sensor for detecting the presence
of the paper 22 is disposed in the carriage 4. The
sensor is not limted to the infrared ray sensor.
When the carriage 4 is at the21i0-hone position, the
concentration sensor 71 is disposed at a position of
thersiage df, sheeparinynggibél drgplandrareavipesinempar 68 for
upstreamin the paper carrying direction. As described
akewdvialg tihe Hrepleskdehatht He near cbageiButanto forming
encoder wheel 72 in which a slit is forned 15 is
dispased ahengot RecmihBregaBnbRgvekEESEEONisandspBsed, and
encoder sensor 73 fornmed by a transm ssion type phot o-

or. for.,detecti 1.0 L i [ he f t
PReiThge 8o En ea i Bt bha\fbf TRPR%E BPyk gr R
encoder for detecting the position of the carriage 4
FRCPRELIRE Re2E %ganning direction is conposed of the
encoder wheel 72 and the encoder sensor 73. Next, in
the inkj et & sEocdintgaddpar seasort Ad ifprmedr byl e infrared
ej ecting heads of which the recording head 11 is
cappesadoirs fexpHaitpetingi ghebSprssanceoss$- tbet papak 22 is
view of 25 the ink droplet ejecting head al ong the
beBgokengtA 22e @h&@@h%@n4of ehtéi gehdoehagbgotolihbeed to
i nk” dropl et ejecting ead. Fig. 6 is a

SHES RS aby " BACEE. | L oph el agbent sooatead
home position, the concentration sensor 71 is disposed at a
position of the side of the carrying belt 31 and at a
position upstream in the paper carrying direction.

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

. droplet ejecting heads of which the recording head 1l is

composed -is explained. Fig. 5 is a cross-sectional view of

the ink droplet ejecting head along the long length
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-nozzle 10

liquid chanmber of the ink droplet ejecting head. 5 In

the ink droplet ejecting head, an ink flowng route

plate 101 fornmed by applying ani sotropic processing

and so on to, for exanple, a single crystal silicon

substrate; a vibration plate 102 forned by, for

exanpl e, nickel electroformmg,-which plate 102 is

bonded to the 10 | ower face of the ink flowing route

piatet16h; odnd aigozdl ehampbar eofl 0Ghdoinleddxertdie ippering

face of the ink flowng route plate 101 are stacked.

MLLR .t hirsg. acn@Ezk eceonBesst tNfona DUt Bet 05 t thevhich droplet
3 for ejecting ink droplets is connected, a

L gy h r 0 | { Spui-eh Chopber: dd dP8cHor

éE%gFgP gﬁ?%E ?%Qggeﬁkgqﬂﬁgﬁgh%ﬂgggh106, an ink

uppl yi ng_openi n 09 copnect i to. . liquid
iﬁgﬁﬁérc%a%geﬁnags%h%nl§$e§¥%$g%%.8?%g§ﬁ§€?¥%%?fin t he

ink droplet ejecting head, a stacked B gﬁ . Lowin
pi ezoel ect Ac téeekBkt G19R18F £UBCFLAEs % e 230 fné g
in Fig. 6), which is a pressure generator (actuator) |
thateapphteslpilefsumnedtloy i kPl Viedeani HOF ECRFANMDEPCIDBI 1Y
by deforming the vibration plate 102 as an

gh@ckpooneebanfFeal exdmphsdusesinghd arpssal ssbiicete
122 to which the piezoelectric elenent 121 is secured

LEsPrQVEded. vAREBESn 251328 {62efbifedbdy| SEboraRample,
et ween the piezoelectric - 23 elenents 121. The

%{g@%llgﬁ E%rgg%gﬁ%%gé ﬁgﬁcﬁsgga{én?Oﬁsistﬁgnded to the

el ectrrc e eparately formng
ﬁ%ﬁ%gg%gg%rg% Eﬁgbfﬂﬁ;ffgwfxgrtoékgcglgtgrigipgand a nozzle
plate 103 bonded to the upper face of the ink flowing route
plate 101 are stacked. With this, a nozzle connecting
route 105 to which a nozzle 104 for ejecting ink droplets
is connected, a liquid chamber 106, a common ligquid chamber
108 for supplying ink to the liquid chamber 106, an ink
supplying opening 109 connecting to the common liguid
chamber 108, and so on are formed.

In addition, in the ink droplet ejecting head, a

stacked type piezoelectric element 121 of two lines (one

- line in Fig. 6), which is a pressure generatox {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 providéd. A brace

123 (see Fig. 6) is formed between the piezoelectric
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not applied to the brace 123, the brace 123 is a

sinple 5 brace. A flexible print cable on which a

driving circuit (driving IC) is installed is

connected to the piezoelectric elenment 121. The edge
parts of the vibration plate 102 are 10 bonded to a
frame nmenber 130. In the franmgznenber 130, a space

131, to which an actuator unit conposed of the
pilemeelectiviic elreaebrad2l]l2Bhésbisemedbst rahe 328¢ wiwme as
so on are attached, is forned. Further, in the franme

%@bgrlez%%@ecargeneaaﬁeﬁegt Lom bpagelbm@ﬂ@syt heraongon
liquid 15 chanber 108 and an ink supplying hole 132

%ﬁ%u|§ﬁg' %@ ebEOM, ngggﬁségﬁc 05t §£1 6PAYOBo1tage is

are owm rame nenber 130

3ot ocrsd Lokt Lon, obgl ol 1oL PAATRLCe cinpae

ol yphenyl ene sulfite. 20 The ink flowi ng route plate

0&Ces formed by applying anisotropic processing and

so on to, for exanple, a single crystal silicon

substrate @f fiecripdeapriiate cgbl®) onbyhishng grFRakinge circuit
liquid such as potassi um hydroxi de wat er- sol uble

3Qkﬂbﬁﬁg CPHL s WikBalbia, isheonneztedcoonekéi nde2beleciric
route 105 and the liquid chanber 106 are forned.

Eoupver, 12 the material is not limted to single
crystal ﬂlcon stainl ess steel or photosensitive

28i|n can B8 28Tl 8L AR o WKl LIWEY;EAULE aRIAUB2 are

bonded to a frame member 130. In the frame member 130, a
space 131, to which an actuator unit composed of the

piezoelectric element 121, the base substrate 122, and so

~on are attached, is formed. Further, in the frame member

130, a.concave section that becomes the common 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 using alkaline liquid such as potassium hydroxide water-
soluble solution (KOH). With this, the nozzle connecting

route 105 and the ligquid chamber 106 are formed. However,
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The vibration plate 102 is nade of a nickel plate 5
by, for exanple, electroform ng. However, the
vibration plate 102 can be nade of a netal plate
other than nickel plate or a material in which a
nmetal and resin are bonded. The piezoelectric el enment
121 and the brace 123 are bongged- to the vibration

pl ate 102 by adhesive, and further, the 10 frame
rerbent230alsibondedliknteietnozzhel ¢l atesial, sthecon;
nozzle 104 of 10 to 30 .imdianmeter is forned
%@&&ﬁ&@@adsﬁge&oO@aghotbgéhgltgh@nbeg1ﬂ06anahd thed for the
nozzle plate 103 is bonded to the ink flow ng route

E@t% g}n?yrggggs YEte %w@ter repellent 15 layer is

orne he uppernost face of the nozzle plate 103

made of a er v P eterm e

face of th ﬁofiggngﬁﬁPeP?S% ésghésng?z OFag Eﬁfkgg plate
descri bed above. The |ezoelectr|c el enent 121|

bvackes experlee ﬁﬂeﬁgéPEEFm%%Gele%%%%V%PZTF ?nV%hF%Rlon

a piezoelectric material 151 and an interna

pleter d82 ¢52 aeematitepfiatehgtabtpbied. oMher nthendphfFkel

el ectrode 153 is connected to the internal el ectrode
153:dr aynaodit&é0ioneini WricAngd metalmand eéethrade BSdded.
is connected to the internal el ectrodes 152 25 drawn

OHL L9ebbe1oLPeE cSLiemeh 1D enfochaebtagt the 2Be bonded
present 1 nvention, as the piezoelectric direction of

Lier B SEAEhPRLA, B PLE L FE aghsnee, rgesurents. che
di spl acenent in _the
frame member 130 i1s 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 uppermcst face of the nozzle plate
103 made of a metal member via a predetermined layer. The
face of the nozzle plate 103 is the nozzle face lla

described above.

The piezoelectric element 121 is a stacked type

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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d33 direction. However, pressure can be applied to ink
in 5 the [iquid chanber 106 by using displacenent in
the d31 direction. In addition, one line of the

pi ezoel ectric elenent 121 can be di sposed on one base
substrate 122. In the ink droplet ejecting head with
the above structure, when a y¥¢9ltage applied to the

pi ezoel ectric 10 elenent 121 is lowered fromthe
pekeecarcenventage, tbethpi preebetectciel ébeaction of the
contracts, and the vibration plate 102 is noved

?ﬁ%@@@&@c%glkhenebaﬁtVQbwnEh@ﬁgéBe pkeggiidechankep1166 to
I's expanded, and ink flows into the [liquid chamber

108 ;4f tgr tﬂ'@%ﬁ@agg E rbszegtﬁgtﬁ Cq15p8he8RBAt 124 the

'S "eXpande ed directio y raising the

It lied to th t h
10! 395 ARDLLEY |, Lhe. Bl GEoELgoL!LapeLnenl 128 ok M 1n

direction and the volune of the |iquid chapber 106
taguédauivi chambrics 106r B¥sup engsdaﬁerl?eemffet. AR Fhet ﬂil
l'iquid chanber 106 20 and ink droplets are ejected
BieecthennozZheai@dtivhenonhel ¥nkt afethpppbiiegoedecheic
pi ezoel ectric elenent 121 is returned to the
eebpeaRce2YoLbAgBe HREpo¥klr ahi onepbate #0Bstsate 122.
returned to the initial position, the volune of the

i qui d Chaﬁ%@%n%@@;&?d%%%ﬁ%@eéjéethaath%%dnag@hr%ee above
pressure S generated dinkflows into the 26

WEHCEHES: PRE™PoPBLEOHCoF b Rb e hPs Lhe. Paceoor oFhe

nozzle 104 is attenuated and stabi_l i zed. The@ an
gpemgRfoR2fiofs lowered from the reference voltage, the

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

liguid chamber 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 plate 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 to the reference voltage, the
vibration plate 102 is returned to the initial position,
the volume of the liquid chamber 106 is expanded so that

ﬁegative pressure is generated, and ink flows into the
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subsequent ink droplet ejecting is perforned. 5 In the
driving nethod of the ink droplet ejecting head, ink
droplets are ejected by the expansion of the

pi ezoel ectric elenment 121. However, dependi ng on the
structure, ink droplets can be ejected by the
contraction of the piezoel ectgic el ement 121. 10 In
the inkjet recordi ng apparatus, each paper 22 is fed

friofatdheRapesr SO@ ifgrsebki epm2bni Aighédapprokemalls .
upward direction by guided by the guide menber 25. The

Hﬁ&ﬁ{ 42 d S +GRY Rh%%@%\ﬂﬁ%& the ganigicng ekt 3% ahd nozzle

counter roller 26, the tip of the paper 22 is

ed. by .the 15 L gui genggr &raz@Bdn f

?ﬁiﬂ éber %%% gﬁs S%?k ?ﬁgggarrgﬁﬁg "bel't 1rgy tne o
pressure appl roIIer 29. the carrying
ﬁqQ§QQQﬁ$Qﬁ”%%ég§§B@F ?ﬁec§ln§h&ﬁ983r285ro§|nately 90
degrees. At this tinme, an AC voIt:%e is applied_to the
20 char gi ngtm diteerdiza inomatiedac I‘%?qfi’glet eYecting
section (described belowin detail) so that the

¢aradyi nghkelrtopd B tiss arehalj@ed:eldnbiyh@hgu@xggaﬁﬁpﬁgof the
direction wth a charge voltage pattern in which a

Riks owaldaga Ard sheitnye 1v0l tiRgevalre debeeddateloy the
applied with a predeterm ned wi dth. Wwen the 25 paper

| 2% 5
%ﬁﬁs Vo tégégghgﬂi RESK a%ﬁ%% kel t3h @7 whiChohReagtion

m nus voltage are alternately
s«»%a %ﬁqw%@%aeg%rﬁ&it%&%%@a 0id: and the paper 2215
carried in fgmiﬁgﬂlnkjet recording apparatus, each paper 22
is fed from the paper storing section 21 in the approximéte
upward direction by guided by the guide member 25. The
paper 22 is carried betﬁeen 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
changed approximafely 80 degrees. '

At this time, an AC voltage is applied to the
charging roller 34 from the AC bias supplying sectign
(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 plﬁs 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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scanning direction by the rotation of the carrying
belt 31. 5 When the recording head 11 is driven
corresponding to an image signal while the carriage 4
is being noved, the recording head 11 records one
line of an 1inmage on the stopped paper 22 by ejecting
ink droplets. After carrying2the paper 22 by a
predet erm ned anmount, the 10 next line of the imge is
meouy ded teet hadpaper mdpusWiedtager acor di hgraskpilet FBarged,
signal or a signal that the end of the paper 22
reRe heperh@2end atihkledr eeortengareging bsltr 8dewiel, the
the recording operation is finished, and the paper 22
iéié@#ﬂ@@ta%@ctE%r%%@ebngukﬁéaﬁhﬁgrtQ@yiéocai5ibﬂ gasehe sub
of the both sides printing, en an image is printed

i f. .t 2 aper ' i
R B s d P Er s a8k By Fhcerasry o befe 31
rotating the carrying belt, 31, and.the paper 22 is
i nvert ed. ”ﬁﬁ%‘ﬁﬂ%ﬁﬁ%@@ rhffgiéasﬁﬁpgﬁéae§bain

between the counter 20 roller 26 and_ the carrying belt

BPragagrandinggsoi anpimaged Sigpathehalfnetngi gaTsfagRe? 1S

paper 22 carried by the carrying belt 31 with timng
bedthnomovAHt ethpr retbmginghiepdpéi 22copdswhose lboehof an
sides images are printed is output to the paper -

QubREt bhnghtr 8¥opBed2papext 22i Bk efeeeidyngnki duioglets.

using in the inkjet 1 { 28 recording apparatus is
%%EbéiEsgry¥h8ntﬁed885€§n§2f8§ a predetermined amount, the
next line of the image is recorded on the 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 ocutputting tray 40.

In case of the both sides printing, when 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

roller 26 and the carrying belt 31 and an image is printed

on the other side of the paper 22 carried by the carrying

belt 31 with timing control. After printing, the paper 22

. on whose both sides images are printed is output to the

paper outputting tray 40.

Next, ink (recording liquid) using in the inkjet
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whi ch duplication is prohibited is printed by the

i nkj et recording apparatus, it is proper that dots
applied to a paper expand by penetrating along the
fiber of the paper. 5 Therefore, when tint bl ock
printing is attenpted, it is preferable to use ink in
whi ch expansi on of dots and_ fgathering of the dots
are as small as possible. Therefore, the follow ng

i ded s ireC oppRendahlse i sHewpuat netihe hkni 8 dotulenict Edr
to that. 10 Ink for the inkjet recordi ng apparatus

%&g}téﬂ R 1tife il QW rg&ogqmeeamlg %%)Lntt'éﬁoﬁg’h th&0knkiet

wt % or nnre of pigment (a self-dispersing

E%Ofrgl\ﬂgt(ea e u:sgg ;399nt g]:bge}:st{‘é)c }%tttsi ng@ﬂ%ﬂt to a

solu organi ['vent nic or
noni oni c surfactant

6), .Pol |y et her .tha

FEREH FEPEIG Pﬂi&ﬁgatyﬂgf?& s5e %ﬁbé i o?% %’5}’“'
Preservati ve; (9) PH adj ustor; and (10) Delonlzed
VBitegrefome t hen fiigwemlosk RréSLaRant St it LHMPREAng tinds
a 25 solvent for dissolving or dispersing the pignent
are fuseth 129 tcansesSert iial whomporephssdwd & fwaotisngnd
agent, a surfactant,
feathering of the dots are as small as possible. Therefore,
the following ink is recommendable. However, the ink is
not limited to that.

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

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

(2) Wetting agent 1;

(3) Wetting agent 2;

{4) Water-soluble organic solvent;

(5) Anionic or nonionic surfactant;
(6) Polyol or glycol ether that contains 8 or
more carbon atoms;
(7) Emulsion;
(8) Preservative;
(9) PH adjustor; and
(10} Deionized water.
In this, pigment as a colorant for'printing and a

solvent for dissolving or dispersing the pigment are used
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an emul sion, a preservative, and a pH adjustor are

further used 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 easily adjust the viscosity of the ink. The kind

of (1) pignent is not particuparly Ilimted and both

an inorganic pignent and an organi c pignent can be
asecssAsitaml noyganients gehta whéekeéngaadeatl0 assegrfactant,
any of carbon bl acks produced by well-known net hods

SHCRRS 3 FONtAGE rd@d ek i e f usm@ce pEt hod wandra are further
t her mal met hod as well as tltanlun1OX|de and iron

Bé%geasl %dcﬂ%qlvte' on, Al rt%l‘h%n %%n%sﬁd A ) WERNE agent 2
nent, azo gnent s (i ncl udi g azo | akes, insol uble

azo pi 15 co densed azo I pe

212 PLATEN 5;, 19 cONgenont 820 WP, ShelaLe Leor the
exanpl e, phthal ocyani ne pignents, perylene,pi gnent.s
BEFPREREVEI giteittsng ardERRERIi nGRE p.f;j?nan?%SlEY st the
gui nacri done pignents, dioxazine pignents, thioindigo
pigreatsy pfoihdoihkene pi gnents, 20 qui nopht hal one

pi gnents, and so on), chelate-type dyes (for exanple,

chel at e-t ypehdasired dyes(1)chelaieartt Vipe radi diartdymslarly

and so on), nitro pignents, nitroso pignents, and

thfga ahgaB§ +haBf $AcP anf@nﬁg?ﬁeﬁﬁeana phO8eBEnic
aV|ng goo finity mnt 25 wa is preferably
B%S%enghSaBaBE'SSSdQ'aHEtS£ Qﬁoégghicsgigment, there can be
used any of carbon blacks produced by well-known methods
such as a contact method, a furnace method and a thermal
method as well as titanium oxide and iron oxide. In
addition, there can be used as an organic pigment, azo
pigments (including azo lakes, insoluble azo pigments,

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

on), polycyclic pigments (for example, phthalocyanine

‘pigments, perylene pigments, perynone pigments,

anthraquinone pigments, guinacridone pigments, dioxazine

pigments, thicindigo pigments, isoindolinone pigments,

rquinophthalone 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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pigment is preferably 0.05 mto 10 m nore preferably,

1 mor less, nost preferably 0.16 gmor |ess. The

content of a pignent as a colorant inink is

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

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

wei ght. As specific exanples ®f pignents that are
preferably used, the follow ng pignments are provided.
Fdrgmreinack si pkefebhebeycanobeppr ovi tedicarhore heeksrably, 1
(C. 1. pignent black 7) such as furnace black, lanp 10

,%a%k: 1868t yhese ﬁﬁ:é@graﬁﬂycbaﬂﬂeﬂmb&:laCjSeséTBt al's such

copper and iron (C 1. pignment black 11), titanium

Ox'de andyp 9%#5 N, SpS$YRBRBSa8NkEl i@ oRagk in ink is
(C 1. plgner%?g aéﬁﬁigggln adglt?ona forccoﬁor i nk,

SRR T PR, el PO TN e, o

34, 35, 37, 42 ellom1|ron oxide), 53.,.55, 81
paeisraby ¥ ﬁewu R§ byswegght ggo a]a%?t f%isbﬁo‘ﬁe“-i‘%’g
109, 110, 117, 120, 138 and 153, C. I. pignent oranges -
5, 13, 16, AY,SBE1iHZ awiglesCal pigps Zhateddsl,

2, 3, 5 17, 22 (brilliant fast scarlet), 23, 31, 38,
ﬁ&'eZeﬁ:abwaﬁsea, r eHe 2Bo Bay ) ng481igmépes nanenprwiide@-
(Ca)), 48:3 (permanent red 2B (Sr)), 48:4 (permanent

red 2B (Mpon si%ich fﬁ&zztﬁg%éLcéi7bb (EHdvildeantcarbon
carmne 6B), 60:1, 63:1, 63:2, 64:1, 81 (rhodam ne 6G

&Sgg}cag un1?lé$én 1§ga§%4 ogggﬁ'Qg)fuﬂgéce19§a0ﬁ06lamp

black, acetylene black and channel black, metals such as

copper and iron {C.I. pigment black 11), titanium oxide,

" and organic pigments such as aniline black (C.I. pigment

black 1).

In addition, for color ink, there can be provided
C.I. pigment yellows 1 (fast yellow G), 3, 12 (disazo
yellow AAA), 13, 14, 17, 24, 34, 35, 37, 42 (yellow iron
oxide), 53, 55,_81, 83 (disazo yellow HR), 95, 97, 98, 100,
101, 104, 108, 109, 110, 117, 120, 138 and 153, C.I.
pigment oranges 5, 13, 16, 17, 36, 43 and 51, C.I. pigment

reds 1, 2, 3, 5, 17, 22 (brilliant fast scarlet), 23, 31,

. 38, 48:2 (permanent red 2B (Ba)), 48:2 (permanent red 2B

(Ca)), 48:3 (permanent red 2B (Sr)), 48:4 (permanent red 2B
(Mn)), 49:1, 52:2, 53:1, 57:1 {(brilliant carmine 6B), 60:1,
63:1, 63:2, 64:1, 81 (rhodamine 6G lake), 83, 88, 101 (red

iron oxide), 104, 105, 106, 108 (cadmium red), 112, 114,
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122 (qui nacridone nagenta), 123, 146, 149, 166, 168,

170, 172, 177, 178, 179, 185, 190, 193, 209 and 219,
C.l. pignment violets 1 (rhodam ne |ake), 3, 5:1, 16,

19, 23 and 38, CI. pignent blues 1, 2, 15

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

(pht hal ocyani ne blue E), 16, 1¥:4, 56. 60 and 63, and
C.l. pignment greens 1, 4, 7, 8, 10, 17, 18 and 36. In
addi tiquinathetencamabgenabso Ugad §faftl4pi ghbhtsi68, 170,
obtai ned by treating the surface of a pignent (for 10

exanplig7,carigon) 7ei,t hsa,r esdon whdch203 ahtofed, t0.I.
di sperse in water and processed pignents obtained by

gﬁgﬁk%%nqib 8rsSYrfiapeqakiaePh REN 6f 06:exampleis, 23 and
arbon) w th a ftunctional group such as a sul fone

082 ML Yoys PRI L feblpsely i on,

i"gper F ér; "a pl gment tontained in

a m.crocapsule _and allowed to dispersg in ter,_may

58 dsedS Pn (RF S, (RBEBPAPREPOENBLBROBNT mbRL, 17 11456 60
preferable that a pignent for black ink be added_into

iamkl 63s pigmeni .dpspeesioarEryai 8 obt af neBs by0r 17, 18 and
di spersing a 20 pigment with a dispersant in a
wat.er - sol ubl e nmedium As a preferable di spersant,

wel | - known di spersing liquid used for preparing

convent i onath Ya ol 1 &4 V- KNove gHgmntal<h speiGiraft

liquid can be used. As a material for the dispersing
%ﬁg@%ggaf8%ﬁ§?n?§?g%£%reggﬁngokhQMEBQfQEEeBEaESp@@ﬁeﬁ@ (for
example, carbon) with a resin which is allowed to disperse
in water and processed pigments obtained by providing the
surface of a pigment (for example, carbon) with a
functional group such as a sulfone group or a carboxyl
group which is allowed to disperse in water.

Further, a pigment contained in a microcapsule
and allowed to disperse in 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 dispersant in a water-soluble medium. As 2
preferable dispersant, well-known dispersing liguid used
for preparing conventionally publicly-known pigment
dispersion liquid can be used.

As a material for the dispersing liguid, for

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

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

copol yrmer, vinyl acetate- acrylic acid ester

copolynmers, acrylic acid-al kyl acrylate copolyners,
styrene-acrylic acid copolyner, styrene 5 nmethacrylic

acid copol yner, styrene-acryliz acid-al kyl acrylate

copol ynmers, styrene-nethacrylic acid-al kyl acrylate )
topekyrBnS bespybehded- pel hydstyt bneaatdy) i oheimethacrylic
copol ynmer, styrene-a-nethyl styrene-acrylic acid-al kyl
@%&HbatQc%ﬁ@@byﬁ@&ara§ty16ﬂ§tﬂﬁleicopﬁlﬁm@ﬁpovympl,adétate—
vi nyl napht hal ene-nal ei ¢ aci d copol yner, vinyl acetate-
%EgéhﬁeeagﬁpokgﬁEE’c gayym@f§ﬁa£§f§§£&yaéﬁﬁda¥kﬁy|agrylate
ester- ethylene copolyners, vinyl acetate-nmaleic acid

este copol yner, vinyl acetatescrqtoni id _
EBBOIYREr SanduF Rge AeBlate. aciol PePaL ey paryRene

15 In addition, according to the enbodi nent of

, the
PrEBEREYLAGeAELBNCOPRLYRET ghtt ¥TEPaGRCHH é%u?%}é'alkyl

wei ghts of these copolyners are preferably 3,000 to
86r908tenuppolymefer abtyreneonetbagoy o, agpdralkyl
preferably 7,000 to 15,000. The content of a

dibspersantobs19RREOPT bayebic detReThpedt §0eR0-abaylac acid
pi ghent can be stably dispersed and other effects are

ggégggégr TQEYQQH%EQL %gﬁggaegr@nQLQEEQEianéid—alkyl

anft is‘prefera 6 to 1.3, nore

BEELF5EELLogt dub S, LPchiSog RGO at oo lgemt
@?Lg?£a§ﬁ£hgggné9ﬁ§ e!gigggdoéogglymer, vinyl acetate-
ethylene copolymer, vinyl acetatg—fatty acid vinyl ester-
ethylene copolymers, vinyl acetate—maléic acid ester
copolymer, vinyl acetate-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 content of a pigment used as a colorant is 6%

by weight to 20% by weight per the total weight of
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recording ink and the pignent 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 be33mproved when at | east

one pyrrole derivative, particularly 2- pyrrolidone, .
iseeseding st tde ghlomeorigds dnssbheedtrm gy ggarcdcles
to (2) through (4) wetting agents 1 and 2 and a

We &1 -8 Qb 18- 1 @B RInG S \Wento,. 0satugr tos Of. nequent | Fhell
used as a liquid mediumin ink but, for exanple, the

o O ks WL Tt 1SQ) Rl QDAL S YiHaNES diBypebeatisednd the
in order to make ink have a desired physi cal ,

- 1 f . H . d .
ﬁlgsfbceﬁrfs}/arig Qs Rf %\ételg'éﬁﬂl& Jlgﬁe%'i;s%?ggg (%%ﬁelln tatS &o‘l@%rl%?é%

ssol ution ity o Pl'ur a

Jsa e SR & D RO Mg SBREINNY EitniPedrppovec

the wetting agents and the water- sol uble organic
sBlaremt draa it ied ey r et desivieRdre - c R thé Chrl e iided
mul ti-val ent al cohols such as such as ethyl ene

gl yyrowl 1,1 dtiret, hyilse e egl ypoola, wa2@ rnt-sicdulntleeve gginjigolsolvent.
propyl ene gl ycol, dipropylene glycol, tripropylene

gl ycol, tetgaetbybeaetgl yepl thhexyhene) ghyecolng agents 1 and
pol yet hyl ene gl ycol, pol ypropyl ene glycol, '

b Spent anadiloo1uby® BexaREd dorv@hicekaler is frequently

hexanetriol, 1,2,4- butanetriol, 1,2,
ECTITRTS ECL IDS S e
following water-soluble organic solvents may be used in
order to make ink have a desired physical property, to
prevent ink from drying, and to improve the dissolution
stability of ink components. Plural of these wate;—soluble
organic solvents may be used. For example, the following
specific examples of fhe wetting agents and the water-
soluble organic scolvent are provided.

That is, there can be-provided multi-valent
alcohols such aé such as ethylene glycol, diethylene glycol,
trieﬁhylene glycol, propylene glycol, dipropylehe glycol,
tripropylene glycol, tetraethylene glycol, hexylene glycol,
polyethylene glycol, polypropylene glycol, 1,5-pentanediol,
1, 6-hexanediocl, glycerol, 1,2,6-hexanetriol, 1,2,4- .
butanetriol, 1,2;3-butanetriol and pentanetriol; multi-

ﬁalent alcohol alkyl ethers such as ethylene glycol
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nonoet hyl ether, ethylene glycol nonobutyl ether,

di et hyl ene gl ycol nononet hyl ether, diethylene glyco
nonoet hyl et her, diethylene glycol nonobutyl ether,
tetraet hyl ene glycol nononethyl ether and propyl ene

gl ycol 5 nonoethyl ether; multi-val ent al cohol aryl

et hers such as ethyl ene glyceglh nonophenyl ether and
et hyl ene gl ycol nonobenzyl ether; nitrogen-containing
heheeadyt| e¢hecpnpobupdsnsughyasl 2mpyopotytoaeher,

N- et hyl - 2- pyrrol i done, N- hydroxyethyl -2-pyrrolidone,

a%t%&ﬁ%h@y?l?bgﬁzﬁbhghaeﬁ§l 6:heD, capeohatéas abgcol
but yr ol acfone; am des such as fornan1de

ﬂﬁ%@éb&ﬁ%ggg%ggﬁggéhghéhg gﬁgéthﬁ5ﬂaﬂﬁ9§1 aphaes

Suc anol am ne

tri et hapol am ne e ieth Ian1ne
LEEEeRPaNEnE, SLUFPhrToLONE Ry Rt ERRBomde saEhTa e gLyeol
dinEthé|SU|fOXIde sul fol ane 15_and- thlodlethanol g
propylLbiié eahpsnatelahdvet AYF eAeCORA! bohdt e Eﬁﬁﬁgsuc as
t hese organic solvents, particularly, diethylene
gkygdknet blpdbet hanophepylyethgkeardgeybpler@0slyeod,
triethylene glycol, glycerol, 1,2,6-hexanetriol, 20

hodohehdlyanet nbok ,n@eﬁb@eﬁtebﬁtaiﬁiﬁgpnetanedyouicz-
pyrrolldone and N—nethyl 2-pyrrolidone are preferable.

ﬁ%guﬁagvgﬁé bavs- ﬁg%?bh?@EnQroﬁeﬁétﬁ§lLﬁ bpPerolidone, N-

l}v I nk onents and the pre¥ent|on of
hgﬁap%%stﬁ,g# RgvEgentaotker 1 Ao SabHRTL PhytBL8 sathone, o-

caprolactam and Y-butyrolactone; amides such as formamide,
N-methylformamide and N,N-dimethylformamide; amines such as
moncethanclmine, 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-butanetriol, pentanetriol, 1,5-pentanediol, 2-
pyrrolidone and N-methyl-2-pyrrolidcne are preferable.
These solvents have excellent properties in the solubility
of ‘ink components and the prevention of ink jet failure
caused by vaporization of water.

As other wetting agents, wetting agents
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contai ning a saccharide are preferable. As specific

exanpl es of sacchari des, onosacchari des,

di sacchari des, oligosaccharides (including

trisaccharides and tetrasaccharides) and

pol ysacchari des can be provided. 5 Preferably, there

are provi ded gl ucose, mannose3>f Fuct ose, ri bose,

xyl gQse, .arabi nose al act ose [to cel,l obj gse, .
teen i saetnalanE 628 RRATRarPORr | oB8. CRETSTAC
ol ysaccharides are saccharides in a broader sepse,

p ) .
iSFERdiesg ofubScahasd deRat CRPEAGFRRIY J&%Y s FRrRGCFRAT Ldes,
nature 10 such as a-cycl odextrine and cellulose. In
addigosaschagidesi Vdnicteslihgohri RasehasadeRarindes,
there can be provi ded reduced saccharides from the
akaregantharedesycehadr pdeysetahaexdapl eanr epr psent ddd.
by sugar al cohols (general fornular
), CHROH, apherebnidadngl 6BheseNhanaBskNt eggbtose,

of 2 to 5)), oxidized saccharidés fromthe
g grement i ong ?5%%%%&5@%? §}95c€é§€P'ﬁaé%B§8”'E ilobiose,
acird.ar oni ¢ aci d; “and 56’ oAy, —am no'acrds and thio

cids. Particularly, suygar alcoho re preferable

R6Toae. | SSREOPE: CSRhRDIeE CRE: Bof LoRarPRFol HRACIn
sorbitol are 20 provided. The content of the
paévRarrherideappreprracbryifins thear Bigadstr §eNSShy
wei ght to 40% by wei ght, preferably 0.5% by weight to
304 hyingi ghbspancas ichktcempositiedy. eknsaddgt ionpagBye
surfactant is not particularly 25 |limted and, as an

ankAnke aucfeehanky fae gxamekeiutBece 36

In addition, as derivatives from these
saccharides, there can be provided reduced saccharide; from
the aforementioned succharides (for example, represented by
sugar alcohols (general formular HOCHz (CHOH),CH20H, whe:ein

n represents an integer of 2 to 5)), oxidized saccharides

. from the aforementioned succharides (for example, aldonic

acid, uronic acid, and so on), amino acids and 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 #eight to 30% by weight per an ink composition.

In addition, (5) surfactaﬁt is not particﬁlarly

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




10

15

20

25

can be provi ded pol yoxyet hyl ene al kyl ether acetate

salts, dodecyl benzenesul fonate salts, laurate salts

and pol yoxyethyl ene al kyl ether sulfate salts. As a

noni oni ¢ surfactant, for exanple, there can 5 be

provi ded pol yoxyet hyl ene al kyl ethers, polyoxyethyl ene

al kyl esters, pol yoxyehyl enesggbi.tan fatty acid

esters, polyoxyethyl ene al kyl phenyl ethers,

Rehy @y etdvylienre abkybxyathpgenandlpglyexyerhgtehate salts,
al kyl am des. The nonionic surfactants can be used

SRRRIAN 8ot RN el 1¢eAbEBaLh 08, 10alikat Beserbodan@nt  of
t he present i nvention, the surface tension of ink is

% t"%g‘?é e%%hgﬁgggagthw ﬁfalt[%ksb@'{—_@ a paper

am c surtace tension in

wthin a short tine, rlod e to o Iess
second af t efSthe$o} a?]ae nk]g%ur élaeg’n#here can

15 different fromthe statlc surface tenS|on of ink

Whi orovs degepodvedvathil cBet 8l kydt GLRETSn PPRECOXXECRYIene
measur enent nethod of the surface tension, any of

R idydds scapah| eodfyoxgehglenrgorhdtdpndmittysaFidcesters,

tension of ink wwthin 1 second or |ess such as a
@&X%&érieQ LepebhilghypkBayn eehbed,2@odiysclyesbgliene alkyl

-031237, and a W/ hel ny suspended plate-type
?ﬁ&%@%eahﬁn bqgogﬁéﬁﬁgigﬁeaﬁﬁﬁ§itﬁ%l@%% .betusedonfiohic

e measure present “i nvention. The surface

tension is preferabl 0 l.es £
Sheter ke s rrhroees, SPEeg ke v ptar GekBinarion,
flxatlon andndrgérg%bégaégé%mgéleﬁeoérégentsznventlon, the

surface tension of ink is an index of the permeability of

ink into a paper, particulariy, the dynamic surface tension

of ink within a short time period equal to or less than 1
second after the formation of ﬁhe 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 conventional 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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In regard to (6) polyol or glycol ether that contains
8 or nore carbon atons, it has been found that when
0.1% by weight to 10.0% by wei ght of partially water-
sol ubl e pol yol and/or glycol ether having a solubility
of 5 0.1% by weigh or greater and | ess than 4.5% by
weight in water at 25 C, sucB7as (a)
2-ethyl -1, 3-hexanediol (solubility: 4.2% (20 C) and
(b) 2,2, 4-tiEnneedytd| t3- (perpaheel obr (srami | ¢Eer 2tinat
(25 ©) is added per the total weight of recording
iqdatadies vietdraldret yaeborhetionk, 1@tt haa bhenmdlbund that
el enent can be inproved and the ejection stability

antd reauensy weliadbicl ikby 10f oknkycanibatobrabpedia@venwater—
if only a small amount of the polyol or glycol ether

I
S T eI gesobull b4 abyBhAtaby or

or “greater an wel g

ter. at 25 C has |ow soluhilit t has_an,_advant age.
S Fery Hiegan pe: AEaREEr g haThEr S SPEn EnaccBNoNEAE ey D
of the penetrant wth solubility 0.1% by wei gh or
gredstrertadd fesssudanad. 636 byeWeyhht. 3rhewarediel2s5 C
and anot her sol vent or another 20 surfactant allows
Arsedutiing tiynk 4ueeh (2er 9Chj ginpe(ieab)2j4ytrithéthgl-1, 3-
preferable that ink according to the enbodi nent of

bherRnessRl 1(13uenbi98tGONbany q26€sty) £&Mh&hOa  pdhethe
resin enul sion has a continuous phase of 25 water and
Ro0LIPRES PR BRASE-BL4ERS InkOMPABCREEELHASi%Y of the ink
to a thermal element can be improved and the ejection
stability and fregquency stability of ink can be obtained
even if only a small amount of the polyol or glycol ether
is added.

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

surfactant allows producing ink wifh very high permeability.

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

The resin emulsion has a continuous phase of

water and a dispersion phase of resin component(s) as
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follows. As a resin conponent for the dispersion
phase, there can be provided acrylic resins, vinyl
acet at e-based resins, styrene-butadi ene-based resins,
vinyl chloride- based resins, acryl-styrene-based
resins, butadi ene-based 5 resins and styrene-based
resins. According to the enmbhodignment of the present
invention, it is preferable that the resin be a

PEd VI®Fs . hand ng hotih adiydrephi Foe thieety spedsdon phase,
hydrophobic noiety. In addition, the particle

ﬂﬁbé 6#¥aéa(aaﬂy1&%nt LQniss RehyRakHetharbysed
|Iﬁltegﬁﬁf emul si on can be obtgfned Fbmgeer t he

I f I I _
r% sellrfp:sr gfs anEt egaou cﬂf eﬁ)%@e\ﬁb?%%lﬁfgo er?ﬁ?l Uh1otiBe

nmto out nn1 These

resin enuIS|ons can be obtalg 3 c-based
RAIGE 58S I e Y L R R8s Y ZRE P §§&F§2

15 For exanpl e, emul sion of acryllc resin or

steaigrRe- mwtmm@@% reé&ANe obt ai ned by mi xi ng
a(n) (nmeth)acrylate ester or both a(n) (neth)acrylate
ester and Atypedengwtdhtbe sembadimantidfnebessaeysnin
water. Normally, the mixng rate of the resin

QLQ{%H’cel'HrK s)idad Hﬁre&%r%l}!ﬂfea%h&&t the pleefier ak v gladuytner
10:1 to about 5:1. If the content of the surfactant

hsé\}%?é)o??xncur}ﬁﬂg ety guant th)ﬁzd'x%@:@\.%bﬂd moiety.

taln enul i on. t he ot her

hand f the content .i,s _ove af or, ntiQ

Rl PRI ARG o et e g? T %, component
degraded 25 and the perneabjlity of ink tend%
dégﬁﬁ&epamﬁygpkﬂﬁgyuﬁlmyyed if emulsicon can be obtalned

However, the particle diameter is preferably about 150 nm
or less, more preferably about 5 nm to about 1C0 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—écryl—based resin can be obtained by mixing a(n)
{(meth)acrylate ester or both a(n) {meth)acrylate ester and
styrene, with a surfactant if necessary, in water.
Normally, the mixng rate of the resin component {s) to the
surfactant is preferably about 10:1 to about 5:1. 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



10

15

20

25

preferable. The proportion of a resin as a conponent
of the enulsion and water is 60 parts by weight to
400 parts by weight per 100 parts by weight of the
resin, preferably in 5 the range of 100 parts by

wei ght to 200 parts by weight. As commercially
avai |l abl e resin emul sions, théee- are |isted M croge
E- 1002 and M crogel E-5002 (styrene- acrylic resin
amdfsirgdsle .pr oduced by Nippon Paint Co., Ltd.),
Boncoat 4001 (acrylic resin emulsion, produced by 10
Dai ni ppon | DkeApglofbeti cal s 4 ncedin Boncoatoggent of the
(styrene- acrylic resin enul sion, produced by

[N ARRN 2K WA - @@e@bcéb§t8|59 weiOBE- 161400 parts by
(styrene-acrylic resin emul sion, produced by N ppon

%% %hgo rLHQg%ébgqu%gb g?ﬁhgﬁ %OQhe(Q%%Xh'CpE@§b%gbly in

SIO pro en1ca ndustry
Ltd ) I |t|on he res i~on_i.s_cant
£h6n TP Fhe gomaé B y=RBbR S0 ear tpoBY Akigte.
preferably 0.1% Db ht to 4096by wei ght, nor

preferably A8 véym%r@h@ 1y avxbi iyl et Rt SRt sHoneg there
Resi n emul si on has thickening and aggl onerati ng
prrepdritites ¥d cawged EuppPBssnéh¥ipengetabroAlaf (atyrene—
coloring conponent and to accelerate the fixation of

ok yaR A @G e @imtd sRdisy MprAbseedabge Ntigiponk Padnaf Co. ,
resin enulsion forms a coating on a recording nmedi um

ARG MRS N8 o (223¢1 881 $EaRGE @b 1RKIGAL | Bodh@ed by
Dainippon Ink And Chemicaié, Inc.), Boncoat 5454 (styrene-
acrylic resin emulsion, produced by Dainippon Ink And
Chemicals, Inc.), SAE-1014 {styrene-acrylic resin emulsion,
produced by Nippon Zeon Co., Ltd.) and Saibinol SK-~-200
(acrylic resin emulsion, produced by Saiden Chemical

Industry Co ., Ltd.}.

In addition, the resin emulsion is contained such
that the content of a resin compoqent 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 penetraﬁion-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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Further, a conventionally-known additive can be added
in addition to the aforenenti oned pignent, sol vent
and surfactant. For exanple, as a preservative and
fungi -proofing 5 agent, sodi um dehydroactate, sodi um
sorbate, sodium 2- pyridinethiol-i-oxide, sodium
benzoate, sodium pentachl oropbenol ate, and so on can
be used in the present invention.. As a pH adjustor,
any ki nd ofF&mﬁ@émmcf:ﬂmwvdntldhhlkyﬁkndwﬂI&gqjﬁlﬁﬁ|Qﬂ@ be
can be adjusted to 7 or greater wthout adversely
atiieet iRy apHepabedtbnkhe Asrexanphesontdt hegpeht, solvent
adj ustor, there are provided am nes such as

and triethanol am ne, alkali netal
%h r%@? quéﬁgh as I|th|un1hydrOX|de sodiun115

hydrOX|de d pot as drOX|de F3
quat er nary ?ﬁme?ffatﬂﬁﬁ‘rﬁ/draoiv(ladé) qua]i er nary @oﬂn% gjemo +nd

hydr oxi de, and al kali netal carhonates such as ILthlEm
aaPPdnarediypdrghveapPBehat e  anadpBlaseF iRt Sar BORALE.

As chel ating agents, for exanple, there are 20
pyovddedthodiuirekhikensdianinnbeaepaseet 8081 UBodi um
nitrilotriacetate, sodium
brdeaxyebhybrthylianedi antinebr bacebat e ssdiduim the present
di et hyl enetri am nepent aacetate and sodi um

yraghkdiacetate. As anti-corrosive agents, for

exanple, there are 25 provided acidic sulfites,

sodi um thi C}qul'”alc a;%f?’ac?jn&é.{gjln,y a‘Hy "kind of substance can be

used if the pH of ink can be adjusted"to 7 orggreater'
without adversely affecting prepared ink.

As examples of the pH adjustor, there are
provided amines such as diethanolamine and triethanolamine,
alkali metal hydroxides such as lithium,hydrOXide, sodium
hydroxide and potassium hydroxide, ammonium hydroxide,j
quaternary ammonium hydroxide, quaternary phosphonium
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 a;e

provided acidic sulfites, sodium thiosulfate, antimony
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t hi ogl ycol | ate, diisopropylamoniumnitrite,
pentaerythritol tetranitrate and di cycl ohexyl anmoni um
nitrite. When such prepared ink that contains, at

| east, a 5 pignment, wetting agents, a polyol or

gl ycol ether having 8 or nore carbon atons, an

anionic or nonionic surfactang; a water-soluble

organi ¢ solvent and water in which the concentration
ahihe ypbgient,i 8i6%byopel ghthootugreateitapnd the ink
viscosity is 8 cp or greater (25 C) is used, a good
HngakottheneoiWthransuthiei entl aokoeldpyel Dpmaohium
property and sufficient color reproducibility), high
iq@ggteqoncentration and clear image quality with no

fea ering on characters or inages can be obtained at

the tinme of rinting on a npr.ml .paper. _Then,_ as

descri bed BEt Sm%@%%ﬁ&é@ﬁ SN @t least, a
indicating that duplicating of the paper i|s ,
PRLOREBLY edef 5160t pdEntaot 3 BPLYOL| AF B BERLp&EReF having 8
(including a mark part for indicating duplication and

ar backgreuhdnpatbtihscaanbeniepiodactedosientfyswitastgnt, a
blurring of the mark part or generation of background
wankankpatbos 30guhiehsaleesausad wytéheidi #hechntbeof
duplicating reproducibility in a duplicating

ng<dot. .Si t gzanGORLE Qhti BY t d
SBRELAL L 20R Or PhebbE Biont TE8T 65 SgOREIght BY jgreater an

e enbodi nent .of the resent inventi 5.S, expl.al ned.
KRG S7RUELAERRAEK G alr B C3SCERBNERG (Bocenk 1ol I THGL @ 900
section of the inkjet recording 42 :
color tone {(with a sufficient Color development property

and sufficient color reproducibility), high image

concentration and clear image guality with no feathering on

characters or images can be obtained 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 part for indicating duplication and a
background part} can be reproduced clearly without-blﬁrring

of the mark part or generation 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 apparatus 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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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
recordi ng apparatus, a ROM 202 in which a program
executed by the CPU 201 and- pther fixed data are
stored, a RAM 203 in which imge data and other data
appatranmer acicbydshaor ed, thenembuwdliment echettbeyp t 8VRAM)
204 which is a rewitable nmenory for storing 10 data
ayelrwhen power to the apparatus is off, and an ASIC
205, which performs signal processing for inmge data,

mmgeProcgssiilg.push s, orfiers chanaidg 0l dildidnboo of

i nput and “output signa rocessing for controlling

e en aratus. 15 Further e_con I
L8 80580 ERBrRARY arPaFFE S0rcy e SarF Ag T Senten
controller 207, a head driver 208,, a, main scanning
§PPEERILEN 2Bt GinedihpgeTEFo, 1 Wi SR npeCRr e | gpparatus,

nmotor driver 211, an AC bias vol tage supp

8e80MOR0212n mhdchnal pEogLam FhechEEd2bs Egergggi@@é and
/transmts data and signals fronmfto a host conputer
Thecheadxdni whng 608t E6blked, 287RAMNROBI $nt heidhi ¥inage data
of the recording head 11 by including a data

hANSEREL B anhEet@embB%aE???rngQeBeag Adn-theabead
river 208 river drives the recordlng head 11 :
Inthe The n 25 di E_o% t .
MEMGLY 4/ ﬁQ§?ﬁ21666r|5égﬁaﬁ 2 ré%?ggéﬁge hE&BYYO%or storing
data even when power to the apparatus is off, and an ASIC
205, which performs signal processing for image data, image
processing such as order changing of data, and input and

output signal processing for controlling the entire

apparatus.

Further, the controlling section 200 includes an
I/F 206, a head driving controller 207, a head driver 208,
a main scanning direction motor driver 210, a sub scanning
direction motor driver 211, an AC bias voltage supplying
section 212, and an I/0 213. The I/F 206
receives/transmits data and signals from/to a host computer.
The head driving controller 207 controls the driving of the
recording head 11 by including a data transferring unit to
the recording head 11. The head driver 208 (driver IC)
drives the recording head 11 in the carriage 4. The main

scanning direction motor driver 210 drives the main
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scanning direction notor S. The sub scanning direction
nmotor driver 211 drives the sub scanning direction
notor 36. The AC bias voltage supplying section 212
supplies an AC bias voltage to the charging roller

34. To the 1/0 213, 5 pul ses detected by a |inear
encoder 74 and a wheel encodefz 236, a signal detected
by a tenperature sensor 215 which detects an anbi ent
terpeiabuBe reandoai goabs et eChedsby sotheingedspestion
are input. An operating panel 214 which necessary

f QR QR r © 11NRUYE Vi@ & isudissRinyedy ali desctildh motor 36.

connected to the controlling section 200. The

ﬁ%@ el bi; g §Sg%hg§té?ggigﬁﬁgvgéc9i6€t2ﬁ§t§up§ﬂ§e§0aﬁnAC

m the ost s an 1 nfornmation

rocessing appara i ke,a per naI onput e a
Bﬁﬁéevoﬁgggﬁng bﬁrﬁ B§gFPﬁergi ?ﬁaéé scgénéPe 5/8 o

i mge 15 taklng apparatus |like a digital Gamera a 4
poisee6debachedchll @ dinaaRePREPREITAE P 201°PR tﬁ8°° er
controlling section 200 analyzes imge data by

péadi ngstbeadlatiatbroatabyesetenpgrabufepenforhdlp/ phich
206, causes the ASIC 205 to perform 20 necessary i mage

peeeessi.Ang anBiehangempbeaonde; ahddaignalandetected by
transfers ‘the processed image data to the head driver

ggﬁe¥'§ehgsree§9e ;hgheg ceAt bpLLeE 1897 pakenepaui anieh

pattern data fof outputtinhg an i mage can be

BEELAIPY. S Fr ERRSLEE SOt apbrghies ML sgeccan 1o
gggggg%gd éé the controlling section 200.

The controlling section 200 receives print data
and so on from the hdst computer such as an information |
processing épparatus 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 image data by reading the data from a receiving
buffer 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 iﬁage 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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The head driving controller 207 transfers the inmage
data as serial data to the head driver 208 and al so
outputs a transferring clock, a latch signal, a

control signal, and so on which are necessary for
transferring the 5 i mage data and confirm ng the
transfer to the head driver- 208- In addition, the

head driving controller 207 includes a D/A converter
whi ch convefhs degitatiping econtiatldef 24 |64 ans el sdshe
read out fromthe ROM 202 by the CPU 201 into anal og
dalaycandta @i vicrd anaveker flogener akad deotpesed@0BOanf also
an anplifier and so on, and outputs a driving waveform

d 0t A l.ge &diivERYs$hERal) aOkontrol
gﬁﬁ?@ﬁ% Sr&&?%%f%SFgg fg%fﬁé %eggydriveg 208. The
head driver, 208 drives.the recaordi h :
S0V 8 R8I l&Pi@Fﬁg“S% gégggf%§gi%%aggﬁﬁf6ﬁﬁ the
15 waveformis conposed given fromthe hea dr'vi%gd .
dforcolcpéR 207 KEdd BRSe sl EYATAPGE Fﬁageedéﬁé river
corresponding to one Iline of the recording head 11 to
Q@@-p[émoeﬁdd&ﬂb@reKéﬁeﬁﬁadlgiivéeﬁuépﬁﬁfogﬂthg07 includes
recordi ng head 11. The main scanning direction notor

@r iover c2h@e2@edr ivhdsht kenveirnssdaghtady detéetrnodiamat of

5 via an internal notor driver by calculating a

%9&%&%? yahuesbased ontarrbar 4ak rehueogi yen theompuheol
CPU 20T and a speed detecting val ue obtained by

SR A9, SR B A LAl OB erBatedsr cposed
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 via an internal

.motor driver by calculating a contrel 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
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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 pulses from 5 the wheel encoder 236. Next,
referring to Fig. 8, the headygriving controller 207
and the head driver 208 are explained. Fig. 8 is a
iacke divagr aypiskewithg aupattanhihbedheadtdphvinngor 36 via
controller 207 and the head driver 208 shown in Fig. .
En,£%t%%n§n°WEﬂdE H9ve8 pihesheadadrihy BYceantbol elue
207 1 ncludes a driving waveform generator 301 which

enerates a.drivin ef ( I <¥ENg oY 0
EEREE0EE o e AR g vah! SEB, Snl P goanuRPE Thpeed
in one .  ink droplet ejecting cycle an utputs th

FEtEChd DRa Ve sEmePt R 1854 %Ydﬁ?éphﬁaﬁsS@?PFE@-%EPE%%E from
302 which outputs imge data (print data), a
tihenstheredi mgccideek 23& -1 at chi ng signal, and ink

dropl et control signals MOto M3. The ink dropl et

control sigraks, MferMndg nist riiiod - openting feerd cdoby g

of an analog switch 315 of the head driver 208 every

IRk 39018t 2072@nEREReOhebRedirAkedr opBetreorikpabined. Fig.
signals MOto M3 is selected corresponding to an

j ectin .Qf e n .dpivicn f apdivin

B d5mas B4Rk Ruder=l sEOUIPg kYN e e anae ving

| evel en sel ected. The .head_dr,i.yger inckuydes
Sobfirpd LPag e PgT Ere 3o PRTaRFng 08 PEOVE 15 14" -
decoder 313, a level shifter 314, 46 ..

As shown in Fig. 8, the head driving controller

207 includes a driving waveform generator 301 which
generates a driving_waveform (common driviﬁg wavefgrmf
composed of plural driving pulses (driving signals} in one
ink droplet ejecting cycle and outputs the driving-waveform,
and a data transferring section 302 which qutputs 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 drop}et.
Each of the ink droplet control signals MO to ﬁB 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 shiftfregister 311,

a latching circuit 312, a decoder 313, a level shifter 314,
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and the analog switch 315. To the shift register 311,

the transferring clock (shift clock) and serial inage
data from the data transferring section 302 are

input. The latching circuit 312 | atches each register

val ue of the shift 5 register 311 by a | atching

signal. The decoder 313 decedes -the inmage data and

the ink droplet control signals MOto M3 and outputs _
taivesl decoded Irogs Wit chTRA 5l.ev8lo hief sbAf814egéREprs3ihe the
| evel of a logic |level voltage signal of the decoder
I3idsF e dienelc iy hiseh fthe laral) ognswstehadlbmege d8ta from
be operated. The analog switch 315 is opened or closed

Bhe a3 QuUiRUi, Jeomithe sdegader 3333 agtievenputa thpel evekhing
shifter 314. The analog switch 315 is connected to

AL S0 gt s gk

rrc elenen the conmon

driving waveform is ipput fromthe i vi,ng wave m
&S 3301 Divo 2t HEECRARCO G+t ch %51“%. d‘l’ﬁ@&%ftogg? decodes
the anal og switch 315 becones ON corresponding to the
décodeaeesialties aptl $hei ank drmpde§acananglt RégPARs MO to M3
dropl et control signals MOto M3 20 decoded by the
dechderpdt3, taved dacddsir edsdlitei.ng ThiegAalveilnshifiger 314
common driving waveformis passed (sel ected) and the

desirrad 1ol ieRg15b@nal 1bgiappkied bolthgepbeznealectT ithe
el ement 121. Next, referring to Fig. 9, an operation

?%ﬁ%ﬁ%rd%ggrgﬁeigﬁgvg& 208 S BRI B8daofl Qwi®dhS 335 can
be operated. The analog switch 315 is opened or closed by
an output from the decoder 313 given via the level shifter
314.

The analog switch 315 is connected to the
individual electrode 153 (selection electrode) of the
piezoelectric element 121, and the common driving waveform
is input from the driving waveform generator 301 to the
analog switch 315. Therefore, the analog switch 315
becomes ON corresponding to the decoded results of serial

image data and the ink droplet control signals MO to M3

decoded by the decoder 313, and a desired driving signal in

- the common driving waveform is passed (selected) and the

desired driving signal is applied to the piezoelectric

‘element 121.

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

head driver 208 is explained. Fig. 9 is a timing diagram
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showi ng the operation of the head driver 208 shown in
Fig. 8. First, as showmmn in Fig. 9 (a), the driving
wavef orm generator 301 outputs a comon driving
waveform 5 i ncluding plural pulses (driving signals)
P1, P2, and P3 in one ink droplet ejecting cycle.

That is, the coomon driving waveformfalls fromthe
reference voltage (electric potential) V1 (the volune

ehdied itaui dpekagben @6the hexpaddedyr ab8eshbhe in Fig.

passage of a predeterm ned holding 10 tine, the common
iving waveformrises toward the reference voltage

VI (the volume of the liquid chanber 106 |s

decreased), t hese ar e t

i nk dropl etFlIS oran%ds}by %aﬁgl%%gu Sih aBdl SEes 2

to eject two ink droplets and to 15 integrate t
WﬁWeéPéﬁi§?§eﬁﬁFP§ @ﬁéyOHFBUFFyFnﬁomTa?r BFﬁé?g Wﬁv orm
addition, a mediumink droplet is ejected by cau5|ng i
inelbdihgnglvoblageleest KErpulise ProRalpe Bét PPouwepd P3 in
than that of the pulse Pl1, and a small ink droplet is
enectie#t Hyopaesi agetheénbaklkichg.vofhageisf the poiwenP3

to 20 be set |lower than that of the pulse P2 and by

SRYSH %hhaeefMthﬁgﬁlgffkﬁﬁ PHES@c28réAcki $81WhLB delectric
st ep. en the Iarge ink droplet is selected, as shown

50548 1 PP Ebahinodt oL sava ennagereoss
g‘gggggggggrggt% AN HoLeuehe! 0et e PehledsnThed ol Aing
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 cf the pulse Pl, and 2 smali 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 MO which becomes

an H level in the periods Tl and T2 corresponding to the
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pul ses PI and P2. When the nmediumink droplet is

sel ected, as shown in Fig. 9 (d) and (e), the driving
wavef orm generator 301 outputs a mediumink dropl et
control signal M which becones an Hlevel in the

period T2 corresponding 5 to the pulse P2. Wen the

smal | ink droplet is selectedgqg as shown in Fig. 9 (f)

and (g), the driving waveform generator 301 outputs a
gElded MK dhaplpet. cemienolthel grdl ul?inwhidebphetor®es sehected,
Hlevel in the period T3 corresponding to the pulse

3 AMlownhent iHg . 0fs nen- e ecte9n, tas ghewAngnwEv@fokth 9
(h), the conmmon driving waveformis maintained in the

Rl el g%% 4ght age Vs gh&E%E eingoBES?EQEdFBQtE%ltE@gnal
iImage dat a ransterre romthe data transferring

section 302, the large ink droplet, the i um_i_nk ,
Hopraen PrEosRsl B Ak LE8Sr 9Bl B RAGLPRe T2 LorrBEponding
non-ej ecti on can be selected. That is, multi-I|evel

dot $hwi p1seuP2gr alilenofsecamapé ABKNBYOPLEM 45 Falgeted,
dot, a nediumdot, a small dot, and non-ejection of a

dat shiext inaFigmage (i) oeesssi(ng ,apper drayiagd vawvsifiokjret

20 recordi ng apparatus according to the enbodi nent of

e rRiesenbli BueRhitan sakmaeiplaknadopil BtWabalh rdotagd gnal M2
processing apparatus a program for perform ng an

LABgs B%%%E%éiga nethag Eﬁftﬁ%tgﬁ%%bagTQ PoirMe @R ng to

including that a docunent is pr ited from being
g%%lg:pc ts%ﬂg:ﬁsnbr}xgst g{,k}e]eg’qjﬁrég?@%:irgdn}gjeétf‘oﬁ)l ogg shown in Fig.
9 (h), the common driving waveform is maintained in the
reference voltage V1.

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

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

‘multi-level dots with four gradations can be formed from a

large dot, a.medium dot, a emall dot, and non-ejection of a
dot.

Next, an image processing apparatus end 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 proceseing
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 inmage processing apparatus and

an inkjet recording apparatus according to the

enbodi rent of the present invention. In Fig. 10, as

the inkjet recording apparatus, an inkjet printer is
used. 5 The printing system (i mage form ng system is
conposed of one or plural iAag2 processi ng apparat uses
400 such as a PC (personal conputer) and an inkjet
Fistesr ce@poseti off aneinsaheprededyind preBREdErFnend an
interface or a network. 10 Fig. 11 is a bl ock diagram
shawieng reherdimgeappaeeessi agcappangt is 406 shbeudimant of
Fig. 10. As shown in Fig. 11, in the inage processing
APRALAEUSnE00nvBnERUN4011hsrigonnest 8 tReai RYE402ecording
and a RAM 403 via a bus line. In addition, storage

488-0skd 2 mgnetLe devhee suchygsqa 1 hard disk, an

a nouse, a key board, and

so on, and nmoni t or, 405 c osed of LCD, a .

and so on, ﬁ}ee %]rﬂ{fe]c‘i%osﬁsgt%e(elﬁrt?sgq %}gn{/liﬁag bystdhy is
predeterm ned interfaces. Further, a recordi ng nmedi um
cemapRgddedi eeef BF PEHARAgLBATE PROAFEEBIIPREERBENERT 400
such 20 as an optical disc (not shown) is connected to
thehbas hi Ré (peasanpiedempuhengdandt enf askjepnprinter 500
interface (1/F) 407 which comunicates with a network

sHeBhasréheohntetnat band pasdextenpabddenteeraosnect ed
to a USB are connected to the bus line. 25 In the

 Lgngg, processi.ng apparatus (PC) 400, an 50

Fig. 11 is a block diagram showing the image
processing apparatus_400 shown in Fig. 10. As shown in Fig.
i1, in the image processing aéparatus 400, a CPU 401 is
connected to a ROM 402 and a RAM 403 via a bus line. 1In
addition, storage 406 using a magnetic device such as a
hard disk, an input unit 404 composed of a mouse, a key
board, and so on, and a monitor 405 composed of an LCD, a
CRT, and so on, are connected to the bus Yine via
predetermined interfaces. Further, a recording medium
reading device for reading data in a recording medium such
as an optical disc (not shown) is connected to the bus line
via a predetermined interface. An interface (T/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 inmge processing programis read froma

recording medium by a recordi ng nmedi um readi ng

device, or is downloaded froma 5 network such as the
Internet, and is installed Lngjhe storage 406. By the
installation of the i mage processing program the

FRGR Processing pRRatahuscétfdeag per thenehbedimengeof the
processi ng. The inmage processing program can be

gﬂ%%%%ﬁdiﬂ%e%tﬁ%ﬁdg%eﬁgbggg 93] QﬁeC§Eo?§%§ Pkl Offhe image
pecific

10 application software. Fig. 12 is a block

di_agram.show ng _functigns .of; n_i . QC eSSt

RECHGa SURCCR 8 B 16 e by “Phei nage”praceserng Y 2
programin the inmge processLng apgaratas 4?0

FECOFGIRG MEILRE &RBEAPAEREVSFTt hB piEsERI T RFER 5RO 2
15 Referring to Fig. 12, the image processing nethod
inetwexpl aunbddasl thehilsteaset t Badi ifgénpredésd Ay the
nethod is perfornmed by a host conputer such as a PC
(;amriagege 06pr oBgssheg iappalatuspn afdthbeif@gesprocessing
frequently used for a 20 relatively | ow cost inkjet

?&b@&%ﬁ,i@h@ RiaBEl BYos¥skeRy aPpREbRLEr 4d0i ¥ah $étfosm the
he “i mage processing programin the inmge processing

398573590 Aoco” 5180kt BEOEBRRIhRERL ke »
dul ' ' 412 2
AT e AL

51
application software.

of. specific

o8 A§°
Fig. 12 is a block diagram showing functions of

an image processing method which is pérformed 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 procéssing 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 411 is the iﬁage processing
program in the image processing apparatus 400 accprding to
the embodiment of the present invention;.and inclﬁdes a CMM
(color management module) processing se@fion 412, a

BG/UCR/y correction processing section 413, a zooming
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section 414, a gradation processing section 415, a
rasterizing section 416, a manuscript and tint bl ock
conmbi ning section 418, and a tint bl ock generating
section 419. The CWM processing section 412
transforns i mage data 5 410 given from application
software froma color space_fgn -a nonitor display
into a color space for a recording device (from RGB
9ot iGWY)414The BEEJERAYnC prriveetsisdngpseceéssnngl Sseet i on
413 perfornms BG (bl ack generation) / UCR (under col or
e i)z I eeeiRG fnemn a @¥Mukelupranddpeiher B8 oaky
10 correcti'on which is an |nput/output correction

& 8Gig s%%&%%r aGler sl & @find B@S@deEQng‘f&ﬁ% aRdtion

user taste oom’ng sectlon 414 per orns a

ng, correspondi n S n_of the
A ot G B SRR, Rasinh drgesserse oule pies data
415 rearra%ges the image data 15 to dot pattern
dildpsEivienod @8y aPRdiicaftéeni AGTItHRIEr 6FPThE CP&Lsr gPRGe for

device including a nulti-level and a small val ue
rmaimoind.t oThelisadiegr iizitng as eoflioon spasedifeirdes rgeprding device
pattern data which are print inage data obtained from

t(FeomMREBS Ghitpt cYd .t i MhebBEYKCRAY! ebhreeftion pgocessing
section 418 20 (described below) into data for each

%%%Qq'%94§@d @E&%QQQSBGth%lgﬁkagEﬁe%aﬁﬁoﬂ@z?|@CR (under
p05| i on. ou put 417 fromthé rasterizing section

h 0
5 oe?ﬁ%%%%séﬁ BapesPR: cgnb.nﬁéérCE@CFBEE%4%@@3§%LF%338 2 v

manuscri pt imge data output fromthe

.adat i .
SPOERcsing YBarod o425 WAPLG/EPEPRE RCFsRRad s TasCting a

characteristic of a recording device and user taste. The
zooming section 414 performs a zooming process
corresponding to resolution of the recording device. The
gradation processing section 415 rearranges the image data
to dot pattern disposition data for ejecting ink from the
recording device including a multi-level and a small value
matrix. The rasterizing section 416 divides dot pattern
data which are print image data obtained from the
manuscript an& tint block pattern combining section 418
(described below) into data for each scanning and arranges
the data to each nozzle position. An output 417 from the
rasterizing section 416 is sent to the inkjét printer 500.
The manuscript énd 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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data corresponding to nmulti-level dots that can be
output fromthe inkjet printer 500 by applying an

i mage process to the imge data 410 with data
corresponding to multi-level dots of an inmage pattern
(hereinafter, referred to as a 5 tint block pattern)

i ndicating that a docunent i_sc-prohibited from being
dupl i cated generated by the tint block generating

sectd Wb Al porldiGsy the rinusavill ants thiat khecke output
pattern conblnlng section 418 conbi nes the manuscri pt

t f I Rt
cor r espon?lll Vﬁgj%lco Eﬂ:t%ﬂntct%&laes\g)ejl tgggt ?Eﬂhfl?lgg%nlﬁ %)Lgl ptﬁ)lt&ess £o
f th et th Ld d f
(HE TARRIS (e 0t & hat A B8 BUERC Y Pt ﬁn‘rﬁﬂ-level
inkjet printer 500 are generated That is

A G pan [ eRgEe (DS eS| BYAREI TG T 18 SRERISS (5t 25

i mge data corresponding to nulti-level dots that can

kel routiputc ¥ rperh tehen)i didcitcapning éhaB80@ spcapeing i an
i mge process to the manuscript inege, and the

FEISW i g | fRee Hahy i lduitidiedaticdatdatl dy the tint
corresponding to nulti-level dots of the tint block

?‘%}r@{)géﬁdaﬁqgg%t&%lwh 1te dAGHERHhd marfidigedind

Wth thls print imge data

ar respon to multi-l.evel hat
f ?ﬁ%’qﬁﬁﬁgﬁl OB % 8 H%eﬁ%?%ﬁfgﬂmﬁﬁéggtgﬁﬁ?
when the docunent js duplicated by nkJet inter
TERUSAr iRn e SorEtened thdhe k&S CHIF(; BIECK

duplicated by the tint block pattern.
pattern corresponding to multi-level dots that can be

output from the inkjet printer 500, the print image data of
the multi-level dots that can be output from the inkjet

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 proeess 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 beinglduplicated.
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 pattermn.
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- BrEntegn od¢r M ndat RegRErst &4 rEROthE

Next, another exanple in which the inmage processing
nmet hod i s perforned by both the i nage processing
apparatus 400 and the inkjet printer 500 is explained.
Fig. 13 is a block diagram showi ng functions of an

i mage 5 processing nmethod which nethod is perfornmed by
anot her i nage processing p[ogéag1in t he i mage
processi ng apparatus 400 and the inkjet printer 500.
That is, thﬁekpkjfﬁ?%kg%}.n&?éml?%g TR Yo e oriea ddie

i mage processing ne and e I mage processing

apparatuys 400 perforns a_part of t () :

SRSt ing mehod. Lo BRirRiEedapy SpchochEPdiage processing

processi ng net hod can be perforned b | S. exa e. A :

e (AR S P Ol gt st ot S AepRHaITEY:  Fio-

400 includes a CW processi ng section 423 which

tirdansf er i dokage agata $hovwdinge § uhcsaeappPitcani empage

software 15 froma col or space for a nonitor display

igH2 e sGOlOmetPaee whiieh merdoadr disngedévirmed( byoamREBer

into CW), and a BG UCR'y correction processing

%g%b%@ g%%%é@yn pQ%bE%hnﬁnB%h@bﬁﬁﬁﬁe geneeakion) apparatus
u

er color renmdbval) processing froma CYMval ue

nd perforns .a.y _correction wWhi chohs.an 20 . ipnkiet
%E)%utapéju%&?t J‘E%%F c ir&rl?ttreg:f IB\gg)t'i nglhgtcﬁgr'act eristirc of
a recording device and user  tast.e. Inag%&%%égpghwg%hod and
correction processing section 424 are sent to the h
it dmage Mrece560ngAapPaTastsc d0 serderepra part of the
(corresponding to the 25 controlling section 200 in
Ringgel prictelsdd nignkjeghopl.i nErth54his, a high-speed image

processing method can be performed by this example.

A printer driver 421 in the image processing
apparatus 400 includes a CMM processing section 423 which
transforms image data 410 given from application software
from a color space for a monitor display into a color space
for a recording device (from RGB into CMY), and a BG/UCR/vy
correction processing section 424 which performs BG (black
generation) / UCR (under color removal) processing from a
CYM value ahd performs a y correction which is an
input/output correction reflecting a characteristic of a
recording device and user taste.l Image data which are

manuscript data generated from the BG/UCR/y correction

processing section 424 are sent to the inkjet printer 500.

A printer controller 511 (corresponding to the

controlling section 200 in Fig. 7) in the inkjet printer
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500 includes a zoom ng section 514 which perforns a
zoom ng process corresponding to resolution of the
recordi ng device, a gradation processing section 515
whi ch rearranges the image data to dot pattern

di sposition data for ejecting ink 5 fromthe recording
device including a nmulti-level:-,and a small val ue
matri x, and a rasterizing section 516 which divides

G0d0 PRt d BIdE daf & MGl &Rt 5 14MRge chalar felttd retooming
froma manuscript and tint block pattern conbining

goelccgéeo& 5%%%eﬁs§?o%cii% @@lﬁ%@%%?%&t)rga(%? £Re eﬁéEo;:d;Lng device,

canni ng arranges t or the position

of each nozzle erf.ormn rinti.ng. .An.out 7

Bt G At s BRI P GO O P 4SO, T IERE Tosad o
driving controller 207 (see Fig. 7). Further, the . .
pmageerdatenticoldodr Pt et Idides tifid om slakan §9& iSgeiqe ink
tint block pattern conbining section 518 which

cmdi nése meEdschingt devige datcd iolinpute fudmitHevel and a
gradati on processing section 515. The inmage data are

traisl QFdMRE initQ- 169t areD i espadiing oo sadttion é&dd which
dots that can be output fromthe inkjet printer 500

Qyiﬁ%téfsvid& %%&%ﬂn%ecaowﬁ%@ﬁ 4R the drmes datdta

input” fromthe image processing apparatus 400 with

dat.a ,coryesponding to mul ti-_| |_.dat ' Cd
SR A B GPR B St g FaL H Lt Combining
docunent is prohibited fraom bein dupl i cat ed .
FaeraTe B 18y (B asm B dE e R oh G U tok 36T0 SCAPning
Since the manuscript and tint block pattern comnbining

Hd arranges the data to for the position of each nozzle

performing printing. An output 517 from the rasterizing -
section 516 is sent to the head driving controller 207 (see
Fig. 7).

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

indicating that a document is prohibited from being

duplicated generated by a tint block generating section 5189.

Since the manuscript and tint block pattern combining




10

15

20

25

section 518 conbi nes the manuscript inmage data wth
the data of the tint block pattern corresponding to
multi-level dots that can be output fromthe inkjet
printer 500, the print imge data corresponding to
the nulti-level dots that 5 can be output fromthe

i nkjet printer 500 are generat ﬁ That is, since the
i nkjet printer 500 includes fthe manuscript and tint

RlRak RAHE RorBABEE REeSREHILER538 iMAbEhdeeabIAER the
manuscri pt imge data with data of a tint block

%%Eb 3} Eg%'%%h%ngégg ggtqg%H”EBEﬁg§?Bﬁ8§h$ EgdmﬁﬁgﬁLlevel

cat rate int b

nera section 519, . when cu .
%@éd CB§p ﬁeOPﬁR}lgt LG cher 18868 T Rk bhgr s00. the
raster|2|ng section 516 which fornms_ print ipmage
oaringspongengate cherpgPeRdiegetodbhs Byltépbﬁyﬁﬁgdaﬁs that
i mge process, it can be confirned that the 15
dacuienbutpudufitbnated bypktke prantbrobkOpareegsneasted.
the i mage processing nethod according to the

enbodi ment mfa hies presend tmyentipt @mntoene I0 thecludes
nmet hods shown in Figs. 12 and 13 can be used.

%B@eﬁgﬁuskgggﬁxgﬁal§8nﬁggwglknpgkgerﬁzcbﬁbﬂﬁﬁﬁgfQéckﬁ%n 518

explanatlon nment of the present

t|on IS t nkj
o FoB a5eu Rbe SFiBE LaBege ﬁE?’”mh R eaerus ot
enerates a recordi ng _ dot attern recei ving,an.
%ﬂfﬁg@ PBERPAD iDAAGABLDE & Bii At 88 RE, T5gprohibited - from
expl ained in detail. In other words, a print conmand

bemngzauappbataﬁlgans@ﬁtw@r@ywﬁh@htagte eegkedens refdng
i mage 56
section 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 pattern.

As the image processing method according to the
embodiment of the present invention, any one of thermethods
shown in Figs. 12 and 13 can be used. However, the example
shown in Fig. 12 is used for the explanation of the
embodiment of the present invention. That.isw 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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- 500 by applying image processing such as CMYM, BG/UCR/Yy

processi ng apparatus 400 is processed in the printer
driver 411 (software) in the inage processing
apparatus 400 (host conputer), dot pattern data of
multi-level dots (print inmage data) which can be
output fromthe inkjet printer 500 5 are generated in
t he i nage processing appar at ug 400, the print inmage
data are rasterized and the data are transferred to

118, ddid 16 bgﬁ&%&u§ogootE%anQEEBEeHTQH1th@ pirhkiet driver
prlnter 500. "Specifically, in the i nage processing

%HQ? @#&%wa}% 400, tﬁe”@ﬂﬂ?grgggcégggn Sa E pdesHIBNLpdNdhost

f orme app software

%fo%év@%?rﬁ”éi BorngeC5aRP EALROR TsB Lkt s 0. Stﬁﬁ%‘f—

to the above described software. By a_ print conma
flgwagenelafaiusbicht cRRoRPt ﬁetpgtaﬁﬁpmc5Preohn§ama.rén6ﬁr >00
an OGS, in order that the inkjet printer 500 can print

the @&m&&@teﬂt;nthbepmmagerpdpce651n41§ppﬁrﬁhéslﬁﬁ@e the
processing apparatus 400 (host conputer) generates

iprage dakaeotatheamanuseiiept zednpasedhef ddet sirze
i nformati on which can be reproduced by the inkjet

@ﬁbﬁ%@éﬁ%%&?gg Qﬁeaﬁakﬁb@gprqﬁQ%rpﬁggesﬁhEE SUEPudS from the

correct zoom ng, and gradati on
S|ng % e data of the manuscript. In inkjet
F r §T18 e@] ing method of ink droplets, a
reqU|red resol ution, and a using, dot size is

di fferent coPeesHeFmhhy t%nd%%?r%ﬁﬁiﬁlﬁﬁo?ﬁﬁﬁ+?? aggaratus

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 softwaré is not limited to the above described
software. Ry a print command for the manuscript from the
application software or an 08, in order that the inkjet
printer 500 can print the manuscript, the printer driver
411 in the imagelprocessing apparatus 400 (host computer)
generates image data of the manuscript composed of dot size

information which can be réproduced by the inkjet printer

correction, zooming, and gradation processing to imagé data
of the manuscript.

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

different corresponding to desired print quality.
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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 (vol une) of

an ejecting ink droplet 5 cannot al ways be controll ed
accurately for an ejecting _frgquency, and when the

nunber of bits of data expressing nulti-level dots is

T eomnd, B 0Gess RE the isTege dataavbetabes showne print
therefore, it is decided that the size of dots is

fiite O ﬂdE%%eiﬁnhg% erhadisieit nofickheipeasentinl@he inkjet

i nvention. Consequently, nanuscrlpt i mage data applied

fgﬁﬁng%% &%%9 roce%&ﬁ%?o%e%%qe ;7Rge ggha %a%h%g rlnt mode

can be expressed

two bits. A tint block pattern is generated.b
tistEous-oc Fhgasiéen (Joersdi /¢ eect%ﬂSHt&ﬁ}g 3 %ffedtrioﬁ’tJ‘Et

bl ock 15 pattern generating section 419 generates a
tdamndsl edlvayat ber wofitradd efatrcerrptedynE@Thpnd St esitidy
informati on reproducible by the inkjet printer 500.
Thatquesicya datl wiiene thal nembert b€ bins blfodk tpatxpressing
data and that in the inmage data forned by the

RIS CHIeRE 1268804l 1k rfeheddankipebcddsphgntee 3@RgeFAlata
exanpl e, when 4-value dots are expressed by 2 bits

SQJkﬁtsbggg%i)@%egéf%ﬁ%ws QOQSebggég@ﬁegka?l 8%k51ze of

shows

AP o5, TRPG, oF4 1P %a i AGParTEROMRE af e tip e T
the 25 tint block pattern. As shown in Fig. 14, a daot
gawﬁ@ﬁnogf Consequently, manuscript lmage data applied to
the image processing become image data having four-value
dot information, and can be expressed by two bits.

A tint block pattern is generated by the tint
block pattern generating section 418. The tint block
pattern generating section 419 generates a tint bloek
pattern (image pattern)rformed 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 eqgual in the inkjet

printer 500. For example, when 4-value dots are expressed

by 2 bits (bitl, bit0), (0 0) shows non-ejection of an ink

droplet, (0 1) shows a small ink droplet, (1 0) shows a

medium ink-droplet,_and (1 1) shows a large ink droplet.
Fig. 14 is a diagram showing an example of the

tint block pattern. As shown in Fig. 14, a dot pattern of
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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 havi ng
a large dot dianeter which show letters indicating
that this docunent is 5 prohibited from being
duplicated at the tine of pripBg eut and dots 602
having a small dot dianeter showing a background. The
ddtes 1802 SRowkngpatiterbadkgronndsadecfodabd havidet constant
posi tions determ ned by the recording density, and
tdee datz2s6@hoshowirtgyl eeheisyi ndi cahsngnthat Thhi $int block
docurment 10 is prohibited frombeing duplicated are
fRrrRGnbY shavip@s@a ¥acaBtsSeatenaliAgeadohrbe BBE diameter
mai n- scanni ng direction and the sub Scanning

precti 1S, ;the tint b e ' r eed
e R
fromeach 15 other; with this rk.part _such as.
PéPgéE§t§ﬁo%Fﬁ8 Eﬁé?g 9HB&aSEEﬁanggi§hErBﬁFBiPEdPFF8ﬁ1°Ut
bei ng duplicated and a background part can be
grinteds 60Pt hevingha spatlbfetkdipaeternsharipg 2
formed by at |east two dots whose dianeters are
tatkgrenthdf r ofheadhtet 62 whbhiagdthéebenkgacnay 20e formed
density; wth this, a mark part such as letters

bRdueat bBEitiBak HBecdREHEBNLyI Sher pBEb-tedyf Bersheyngand
duplicated and a background part can be printed. Wen

EH@ 8b§§ ?Eldgh§w959tggtkggg ?é@féa??h%eﬁﬂatiﬁhis document

studre e slze O ots can be selected. That is,

{9 R BIRLR! 8 olNB0: 8, 8501 SLDG P EL 2 £ Baving a

vacant space of one dot in the main scanning direction and
the sub scanning direction.

That is, the tint block pattern is formed by 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 in which a manuscript
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- 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 be 5 detected and the dots 602
showi ng the background are notsg detected. That is, it

is decided that the size of the dots 601 is a |large

i kv idrop i etirdotbkepr qoiididodre it fohmned M ofead by a scanner
duplicating a manuscript at the duplicating apparatus

adtl &l Qhidlel s e Pfaghierois, 6R2 sel gcialg teley ssmd logt dots,
than that of the dots 601; that is, the size of the

dupe[s 02 icohapfloh JHERS AEidle 18l iihe iHigre refe the

|cat|ng I'n this, repro ucibrlity of dots at the
i me. of d i catli nt. _dep t
T P e 05 SRR eSS L6 ) 1
relation with the resolution of the dupllcatlng

ags aney ihife o teh & Ue HGHdE0 ithie: PaGkITeE! gre not

“the tinme of duplicating the docunent depends on

vigtiesfed.act ors, for exanple, that the duplicating
apparatus includes a noise renoving function. 20 The

bl ack pi xelThaocesirati 08 pecidedtthseatloéd sihe dt¥vothe dots
dot patterns forned by the dots 601 and the dots 602

Fr alsmst e sae.drepitdiatiorherpiiencan o Wt apesadme of
human eyes see them as "bei ng the sane. However, when

HB1IR0CHRN L R AREA! A (A Uobq TR 5-% Atus and

ar e “det ect he scan

letters
%e size of the dots 602 is relatively smaller than that of

the dots 601; that is, the size of the dots 602 is hardly
reproducible at the time of dupiicating. In this,
reproducibility of dots at the time of duplicating the
document depends cn the size of dots which can be surely
read by a scanner in relation with the resolution of the
duplicating apparatus. Further, the reprcducibility of
dots at the time of duplicating the document depends on

various factors, for example, that the duplicating

‘apparatus includes a noise removing function.

The black pixel concentration per unit area of

the two dot patterns formed by the dots 601 and the dots

- 602 are almost the same, so that when they are juxtaposed,

human eyes see them as being the same. However, when the
document is duplicated, only the mark part and the

manuscript are detected by the scanner and the letters
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60 indicating that the docunment is prohibited from
bei ng duplicated and the manuscript are printed on a
recording medium with this, it can be confirmed that
t he docunent is prohibited fron1being duplicated. 5
In addition., when the dots 601 and the dots 602 are
formed by the same color, theggack part and the
background part are hardly distinguishable at the tine

ofngiRfdditdhdRefterd idagurenki s prehdbiexanfiren being
mhlch a 10 docunent with a tint block patternis

t%ﬂﬁﬁﬁﬂﬁ11&?5&&%@d@9&%”§@% E%lg%ﬁﬁ|%%t%drb%ordlng
alne 1g. 15 1s a dlagran1s ow ng a docunent in

h a t Iock Rattern [ 1 .

g R e taSeinER OBRLATEY by Aha i areptene s

prlnter 500 i s shown In Fi 15 b), 15 a duplicated
|9ﬁﬁ%§hﬂtQQN§ﬁﬂm|¥?Hnﬁa@€pﬂﬁ%éﬁégd by a duplicating
apparatus is shown. As shown in Fig. 15 (a),
print imagelpraddetioy, tweeh nidietdpes nt@t 09, t%ﬁt@?ﬁs 602
bl ock pattern 600 is fornmed on the entire face of the
daeufeiinddy dyhe henlgapte proiloter th@Omakk thirs, ative thient
20 bl ock pattern 600 can be formed on a bl ank space

%%QQFI%%%@.FIQ% NRRUSGEHAY, PAkYinghe shizbll bla@Clehe time of
pattern S rmed by two kinds of ink droplet dots as

%@ﬁ AR d above. Wien the docunent is duplicated,
&o t°s forned by the large ink droplets are

detect e by Lo, Gupl ERL . Spest 5t v O, 25, echr e,
document with a tint block pattern is printed and the
printed document is duplicated is explained. Fig. 15 is a
diagram showing a document in which a tint block pattern is
formed. In Fig. 15 {(a}, a prinf image of the document
printed by the inkjet printer 500 is shown. In Fig. 15 (b},
a duplicated image of the print image produced by a
duplicating apparatus is shown. As shown in Fig. 15 ta),
in a print image printed by the inkjet printer 500, a tint
block pattern 600 is fprmed on the entire face of the
document by the inkjet printer 500. 1In 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
dropiets ara detected bj the duplicating apparatus and

recorded on a papér with the manuscript. As shown in Fig.
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61 15 (b), letters indicating that the docunent is
prohibited frombeing duplicated (in this case,

| etters "DUPLI CATION PROH Bl TED') appear; with this,

it can be confirnmed that the docunent is prohibited
frombeing duplicated. 5 Next, the generating process

of the tint block pattern hygthe tint block

generating section 419 is explained in nore detail.

|75 tfe ,i Mege qyncessidad i ngpparat thedddcudanda of plhehibited
tint block pattern are stored in the storage 406

VY D Be?irﬁ% Rhgdetardned femaky cabee CRY:ER s40DureadaTION
the data t he tlnt bl ock pattern fromthe storage

b|o}@ﬁﬂj%g£HSt fe! %‘Slt%hthH@e dat a,0f hechifAtmed that

e tint "block pattern can be
formed on the entlre f, f thE nanuscrh ca%%%.

Jee FRAREETt 4 P AR Lt 5 T5eBepe FRE SR 1

corresponding to nulti-Ilevel dots 15 whi ch can be

out put fronVexe: i AR e§epe T 7t LRI SODOCIRR &t 6Lt e Dlock
tint block pattern is conbined wth the manuscript

iprEge riatey (thec urert ploykt kenemaddog pectded Wildt is

bl ock pattern conbining section 418 in the printer

Qidp @i L s r2hdrie tdee aGanbi ninngher deese, procedsdmgl e,

the manuscript inmage data are nulti-level data (for

%@?E&Ja%usz 40‘?)' t d.%%taa)o’f @@1@ ttl'i?ltd @tl%cql’.f ptaii% itz R @&lored in

tern are tHe same multi-level data. In the

nus “&%@rﬁ 2@%2#%&6% d;:isatap(rb:gjt%lvi\._ﬂer{%g'ﬁ%'% %&e‘ﬁ{?ﬂ'yqn %he cpU

Therefore only when the manuscri_pt qe dat ar e
401 reads the data of the tint block pattern rom the

storage 406 and adjusts the size ofrthe data of the tint
block pattern so that the tint block pattern can be formed
on the entire face of the manuscript and generates data of
the tint block pattern corresponding to multi-level dots
which can be output from the inkjet printer 500.

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

In the combining process, for example, the
manuscript image data are multi—level data (for example, 2-
bit data), and the data of the tint block pattern are the
same multi-level data. In the manuscript image data, data

showing non-ejection of an ink droplet are (0 0) in (bitl,

bit0). Therefore, only when the manuscript image data are
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62 (0 0), an OR operation (when either bit is "1", it
is decided to be "1" after conbining) is perforned

with the data of the tint block pattern. Wth this,
when the data of the tint block pattern are

multi-level dot data in the 5 non print region of the
manuscript image data, in thegpon printing region,

data are changed to multi-level image data (print

dat @))., At &R idpieTatadonagwBENZ eAg hRFOBASS iiss tappl iiediko
the data output fromthe manuscript and tint bl ock
RALLGSY +10 LeOmiNiRg Seehbin®indl)ati st Berrashenl #iR& the

section 416, corresponding to thé head structure of

t i nkj pri.nte 500 nd_i mage,.dat Vi La

ot redtontiong 10 BAEE™ REFLZERcal g Vhiey capen HRetaca
transformati on and nozzl e di sposi.ti,on a%& trgngfirred th
©f the ithkitePlRGknPettssn ¢rg ™4 tiRd oVatefPhcdkg7 m =1
The inkjet printer 500 stores the transferred inmage
danapiind rastien ¢ft Aheemeppscwien ilpeegedatainéd %&%ﬂon
are received, the inkjet printer 500 drives the
pedardingg reeddnl 1 deatr agportiangedo theulédeilevel daege data
and prints inmage data in which the manuscript and the :
29 4inpt Jlagk pattern are fornmed on a recording medium
(paper 22). Next, a duplicating apparatus which

Cupl o5 ey SESHf1 LRIl DU AU o Ul o
%ggvgétgh%ﬂt%u%rE@%%gtggtmg%%%%&&%%tand tint block pattern
combining section 418 at the rasterizing section 416,
corresponding to the head structure of the inkjet printer
500, and image data having a delay corresponding to data
horizontal and vertical transformation and nozzle
disposition are transferred to the inkjet printer 500 via
the interface 407. The 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 fhe manuscript and the
tint block pattern are formed on a recording medium (paper
22).

Next, a duplicating apparatus which duplicates a

- secret document printed out from the inkjet printexr 500 is

explained.

- As described zbove, 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
docurment. In the exanple shown in Fig. 15, letters
601 "DUPLI CATI ON PROHI Bl TED' appear. As descri bed
above, when a manuscript 5 in which a tint block
pattern is enbedded is duplicgted, either a letter
regi on or a background regi on appears. This cones

fromddal one BEIYAN das ey adueidyig caned, he patriteof the
region is hardly reproducible. In other words, since

%f@'ﬂ%%%ﬁg&?@%ﬁ@%@f thhe '&fpl"i@a‘t‘é@ddcﬁkument. In

renmai ni ng be noticed. "As descri bed

ove, a tint .block ter gener.atin uG
e AT Y SO Tba 6 4 or ot oo 208 naY T CATION
whose sizes are different., That is, a small dot is .
R BT IER 0 ARREE Tand 26 195558 1S 120N Epr §86Ced FESCcript
the two dots. In an inkjet printer, a large dot nust
havevhizH & gerdi antetcdr patiitetrrcds Isabesisiesd dee dlugdd cated,
smal |l dot nust have a small dianeter which is hardly
regipireducedie e r theyiicikjoat spibantkerrovasl desdorbegppears.
above, two dot dianeters are realized by changing

eNEO¥%-dife 2 fArdnY ithG WVRWRS (YW Gy 2R Pgreo @i & @rddheche
pi ezoel ectric elenment. In order to decCi de necessary

dot. sizes .in t.he j - I t .Sl zes 4 Nyt We1d =1
P SatPh o S Bt P Bl WO, since
descri bed recordjng head including the ahove, ink and. .

5 SRS (HTE LRI FO T GBFS Findilioy ogL0e0, & rifiaining

manuf actured. Further, by changi ng the dot
region can be noticed. _

As described above, a tint block pattern
generating such a phenomenon is composed of a set of two
kinds of dots whose sizes are different. That is, a small
dot is hardly reproduced and a large dot is reproduced of
the two dots. In an inkjet printer, a large dot must have
a large diameter which can be reprodﬁced.and a small dot
must have a small diameter which is ﬁardly 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 piezoelectric 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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64 size, a dot reproducing experinent is performed by
printing a docunent on a normal paper by enbeddi ng a
tint block pattern. Conditions of the dot reproducing
experinment are 5 as follows. [Inkjet Printer] Nozzle
array pitch: 300 dpi The nunber of nozzles: 384
nozzl es/color, x 4 colors (YREK)y 10 | mage resol ution:
300 dpi, 600 dpl The di aneter of dots: 40, 60, 70, 80,
90l 2,20 doimawnqdw&nm@bleetp@épmltngSo@eﬁﬁ@rﬁaﬁbbb’ grinting
driving pulses and a driving voltage) Forned inmage
0| div s imdrr igrarsy neaimans pake rChyMem¥edtiingsaecondér plock
colors) RR G B As aresult of the dot reproducing
ddent, in colors of KK C M R G and B, when
the dianmeter of the dot is 80 pmor nore, the tint

N B R L S S

flﬁ;pro ced wi t hout blurring on the entire reglon.
S-fromthe above experinment, it is necessary

that the dlaneter of the dot be 80 pm or nore;

further, inlbrkeettRrbukerl reproduce the dots, the 25

di ameter of the dot is required to be 90 pmor nore.

In 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, 60, 70, 80, %90, 120,
140 pym (variable depending on the number of driving pulses
and a driving voltage})

Formed iﬁage colors: (primary colors) K, C, M, ¥

{(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 pm or more, the tint block pattern is reproduced,
and when the diameter thereof is 90 pm or more, the tint
block mark is reproduced without blurring on the entire
region.

Therefore, from the above experiment, it is
necessary that the diameter of the dot be 80 pm or more;
further, in order to surely reproduce the dots, the

diameter of the dot is required to be 80 um or more. In
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4 65 the case of Y (yellow, the dots cannot be
reproduced even when the dianeter of the dots is 140
pm (maxi mum di aneter). In order not to surely
reproduce the dots without staining the face of the
paper, the dianeter of the dot is required 5 to be 60
pmor |less. Therefore, in theggnmage processing
apparatus and the.inkjet printer according to the

e didmnto fofy t(e Inresenthiendentsi capnthebdr repmgduced even
voltage is decided so that the dianeter of the dots

hecms d he akewe orakwe. obR sNext 3 spefr (inagitn@mFiddameter) .
16, an 1 mage proceSS|ng nmet hod, a programthereof,

%ﬁ%ta%éfﬁ%¥% %ro%%i re%&%%ﬁ@%u§h@CQBEg'Qgth%ut staining

Her® e di nent o the resent |nvent|on are

explained. Fig. 16 is a ock di m

il thasits o PPkEge 6?‘(? S &N fjl"giog‘?1 |c% igs feauired
performed by the image processing programin the |wa%

proo s Sih gira pFal&sEs a@@@rr@lf@g?etrolﬁnégﬁeﬂmé‘ﬁﬁo&ir ing
of the present invention. In this case, the imge
EppGassiuzg andetthed inkjpdr foorimse ropcackddndc Grp dher

such as a PC (an inage processing apparatus), and the

Radct iffee@UeH lthel$a@ s20itf ahvaniebat, i tely drawicostvoltage is
inkjet printer in a printing system A printer driver

438 ANd TRag %%C%}%gmerpro%grﬁ@ dB kB dBE@S the above

processi ng appar at us according to another
JgTﬁé ment of the present invention, and includes a

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 in the image
processing apparatus according to another embodiment of the
present invention. - ;n this case, the image processing
method is performed by a host computer such as a PC (an
image processihg apparatus), and the PC is frequently used
for a relatively low—éost 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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25 manuscript and tint block pattern conbining section
438 - 66 which conbines inage data 410 of a
manuscri pt given from application software with inage
data of a tint block pattern given froma tint block
pattern generating section 439. 5 Further, the
printer driver 431 includes-ac€VM processing section
432, a BG UCR'y correction processing section 433, a
200 g-csdcitrieon i4t4e aagraddli of pr oeassicagpts géviesn from
435, and a rasterizing section 436. The CwM
RICRASSH G rs edfitann rd3 2 itthanskeemelatthe oifmage idat ®lock
out put 10 fromthe manuscript and tint block pattern
JUN G 8Lt o 438 10 & KO IRk t2RACGeherat ing section

nitor display into a color space for a recording
dﬁ\él ce (fromRG@ into CW). The BG UCR/'y correction
processi ng section 433 perforns BG (black generation)
/ UCR (under col or renoval rocessin fro CYM
val ue and p@FFEFﬁ%ratQGCBFi% tto rhﬁ?ghégi b%Cfﬁges a M
i nput/out put correction reflecting a characteristic of,
procesevidiongegdiicce 438d & BSEUCRA3t €0TIRE tAGnPF§Cessing
section 434 perforns a zoonm ng process correspondi ng
ts@ gtesel Wign 0fzodriegr eeartdiong 4ddyi @e grikie tgicad atriceessing
processi ng section 435 20 rearranges the inage data to
del-thakt ey disReS tan daka neejseedding eem t e CMM
recording device including a nulti-level and a snal

%%%%s@%é%{éeégg%wf%%be&kgﬂglﬁ%ﬂgiﬂﬂ% i%@géﬁdﬁk%@%d@ﬁht
n a t he

attrer into data in each scanning and neets

?:to?n tt ee ?n%rxllur:]s%zrzilpet %%%ii ttii%q:' b%%c%mp%uctte o icr2>trnbim'_ng
section 438 from a color space for a monitor display into a
color space for a recording device (from RGB into CMY).

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

image data) 437 from the rasterizing section 436 is sent to
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25 image data) 437 fromthe rasterizing section 436 is

sent to 67 - the inkjet printer 500. Specifically, in

the i mage processing apparatus 400 which is a host

computer (PC), a manuscript such as a docunent and a

drawing is forned by using application 5 software (for

exanpl e, Wrd or Excel of M=crgseft, registered

trademarks). The application software is not limted

tthd hien laleav @ rdeser Bod .sof tware. .By a print conmmand

for the manuscript fromthe application software or

an OS, the gpLpteicdriyerid3inénitdige i pPgee PsDo@ssppgratus

10 apparatus 400 (host” conputer) causes the tint block
eratj [ 4 0 ge iadtl isl-h as a

R an A FREPRr ok Sart o dars o breratod

at this tinme are, different. fromthe ti.nt :

CRTEEN AL FeEAMEET dFodETMES &Y r?gégl gdgk) (ié&l?alotno

the manuscript data (generally, 8 15 bit data). _The

ispeigaradst o fofr erampiley Mogek GFadEeet &fe MiCEAS A ed

wth the manuscript image data and inmage data in

utigdls tehre dt itradetreckcspat t e izprditvedden isefAWaTaK s not

space of the manuscript are forned. After this, in

QrgaR 4P thY ithe Qiovich@dgmrgeodatsad £ 2@ rier.omBiyhe ipnkjret

printer 500, image processing such as the CW

GRS Tor kiR %ﬁhggggﬁp&pﬁﬁ%ﬁi&%& REPAQSSIEA®n e tware or

zoom ng processing, and the gradation processing is

applied_ .to the_ inmage.data ,out put fro P

Afd Bt SET 554 %gl;"ﬁfe(:ro %l’linﬁn%g tsheec{]jlng‘a—:1 4%?5%519{{;;

i mge data conposed of .
apﬁ%ratus 406n%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 space
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 pfocessing, the BG/UCR/Y correction processing, the
zooming processing, and the gradation processing is applied
to the image .data output from the manuscript and tint block
pattern combining section 438, and image data composed of

dot size information which can be reproduced by the inkjet
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25 dot size information which can be reproduced by the
inkjet 68 printer 500 are forned. Since the inmge
processing is applied to the tint block pattern,

val ues, by which the dot sizes becomng the letters
and the background of the tint block pattern can be
reproduced even when the i magggb5-processing is
applied, are set beforehand in the inmge data of the

tomitn thlroGk Opatreefprmedd t Séncrageedanagar prooessdny is

the values. In an inkjet printer, an ejecting nethod

Qfpdinked dophet $ind beaWk’ pdrtesal Uvb0lesa bgi Rpidbt the dot
size are 10 different corresponding to desired print

%ﬁ%kkt%écgggﬁgf%ﬁ%’le%t%&%dénaftﬂ@tb§b§§§oﬁh@_of the tint
aval l'abl'e i n one print node. Therefore, the inmage
ta.show n values. In _the .inkjet prin -
s BOEa50 cBRobe ASPRoCFHCEns P Ahohoats 4TRSS
The size (volune) 15 of an ejecting | nk dropl et dat
PIRGEE SBBTalRapePedrtr oRIrEd S&EcBREPEFYAPEr 18N tgjeeéf“iaﬁﬁ ata
frequency, and when the nunber of bits of data
exprtessitngtnblbick pasttedotsang ither émsed, Sathe agged@rmed by
processi ng the i mage data beconmes slow, therefore, it
krhedeciided .t hat the size of dots is four or |less. 20
Consequent |y, manuscript inmge data applied the inage

processi ng ﬂ?cmlil]% 2t g DAV g -pakc viad UBeBBbd of ink
i nformati on, and can be %xpressed by ?ﬂ% gﬁ%s. As

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

In the inkjet printer 500, the number of dot
sizes using in one print mode is four. The size (volume)
of an ejecting ink droplet cannot be always controlled
accurately for an ejecting fregquency, 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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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 this docunent is prohibited
frombeing duplicated at the tine of print out and
dots 602 having a small dot .diggneter showing 5 a
background. The dots 602 showi ng the background are
frharedirat detclpqsitticons idetcampiosed oy tded s éddr diavgng a
density, and the dots 601 showing letters indicating
thatgd e dogmnt Wisidif etidwst e@dthream beidigating that this
duplicated are forned by having a vacant space of one

d | . | g . e time o
&écdl&&é“glﬁc#ggﬁ d;gfﬂo% djariegt i iand ddie sulthe t £

scanni ng I's, thetint block pattern is

fornmed by at | egst o .dot.s whose _dianet.er :
T GHE FShireh OO0, KR O TR O e Shoving
such as letters showing that .the docunent is

0¥ St ddiazsd-omTRE fptdufia ey iac e PaskacF Bthd e

part can be printed. Further, the tint block pattern ,
cirnizel fadr nik byosittieast dewerdbrted wass Ehai apsaddng density,
are different- fromeach other with a different array

dansidne it 401 Sshavimmf Kl epavdr ssuclhiiasatlietd ertsat this

showi ng that the docunent is prohibited from being

%ﬁjnﬁlﬂteq‘sagﬂo%iggt%@&“%w QAN e g i dtedformed by

e siz s of the tint” block pattern is

ﬁgjv%rgml%asr{ﬁi:s ogcedootts 031 n cﬂ)et g_ﬁ’l eﬁ{eeqnva]i-ghﬁécéﬁning

a recording mediumin which a
manuscript with_ a tint block %fterq:js formed is
r%w% %ﬁé}e o?uth scannin irection.

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 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. That is, for

‘example, when a recording medium in which a manuscript with

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

duplicating apparatus, by selecting the size of dots, the
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25 duplicating apparatus, by selecting the size of
dots, the 70 dots 601 showing letters indicating that
the manuscript is prohibited from being duplicated
can be detected and the dots 602 show ng the
background are not detected. That is, it is decided
that the size of the dots 5 6f1l-is a large ink
dropl et dot reproducible at the tine of duplicating a

| miEtss Glilpshatrinke ldupkircat hdgcappagatistahtde mhsusczépt is

of the dots 602 is relatively smaller than that of

Hd el % B0 krowhibeinySd0pt iEepeaduahbbe atttbeeti ardothe
upl|cat|ng In this, reproducibility of dots at the

TR %? doh@%ﬁh'cﬂ ngaEEgrgﬂﬁH"EQE fdepenpdseppethe

.S1ze O

4 | at with, th t t.he .d t
ppar at us. ERE et Hhes sl s ?ﬂyhec“,# afﬁaséf“a?che dots

ts can surely read by a scanner,

the tinme of dupllcatln the docunent degf
@aﬁué@safééﬁeﬁslnkoﬁr@n&ﬁﬁ|éottHSPrPHECi auBFuEH?u gme of

apparatus includes a noise renoving function. The
bupdkcpitsiel eomeensratpbnapekhenfupaicatény apppargbus and
dot patterns forned by the dots 601 and the dots 602

ahe alipesbrt iBesanes s02t hat rehenitvbey ameljext apesedhat of
human eyes see them as being the sane. However, when

EH@ 20 doguAeN i shdup! heat edprBALY bhe BB knpatirands
the ij nanuscrlpt are detected by the scanner

gggﬁlgr Mhen gggun?ﬁéroaugEBhiE%Eeg ﬁggeat the time

FCatin appara art an
manuscri pt are detected by the scanner

d th
Pt fEPLiFABLRGt TR BASHTERE gﬁ@ﬁ ﬁtOPstg?oﬁﬂﬁgtgé dots

which can be surely read by a scanner, in relation with the
resolution of the duplicating apparatus. Further, the
reproducibility of dots at the time of duplicating the
dodumentfdepends 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 Jjuxtaposed,
humén eyes see them as being the éame. However, when the
document is duplicated, only the mark part and the

manuscript are detected by the scanner. However, when the

1 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




25 from being duplicated and the manuscript are
printed on a 71 recording nedium wth this, it can
be confirned that the docunent is prohibited from
bei ng duplicated. In addition, when steps of the inage
processing nethod are realized by a program which can
be performed by 5 a conputeryja_letter and a pattern
i ndicating that a docunent is prohibited from bei ng

dupldreatedreanuhe eashl yhiehangedan Ase descfibeddabbae, the
accordlng to the enbodi ments of the present

¥§B1n9nns %Bhﬁ QQBHS%Ebﬂtbé§n§°ﬁﬁ§ﬂl@@t@d 10

recor i ng |un1 ding a pattern i ndi cating
that the nus r gi n
dupl i cat ed &#?B‘ﬁlusr&’rl‘ﬁ%&ga%%?e rea Eiby IT{pgr;{qlentperdoCa(_:fsSl 7
a destlnatlon printing apparatus, wthout preparin
§§§@P§I35§p§ﬁaﬁﬁze%hb@haapﬁﬁﬂféwnwpﬁabcﬁ??ng ﬁgff?%mgd by
manuscript is 15 prohibited from bein licated |s

5 desompbser, Thedetbes, andoﬁppéktéﬁéraﬂgbﬁé spenthst
changi ng the paper, selecting a paper storing
crResekhe Ganphehavoidedfrbm hddnti dnplscated agani hageasily
is formed by conbi ning,a manuscript with a pattern
idpdineatid ng that the manuscript is prohibited from
belngQZO dupl i cat ed beforehand, the docunent after

bei ng pr'nﬁfd(ﬁﬁﬂ;ﬁ$§lnJ%%?Vgtrﬁ%ﬂof&fﬁé(ﬁgtﬁhe embodiments

Further, tHe pT €se 1on 1s not [imted to
ISE e IOBduTE" 2y DA e LR, NSLLBLLEDTENd, soopeg on o
10 i%ggidgggtggdgzgsggtembeddlng a pattern indicating that the
manuscript is prohibited from being duplicated, the
manuscript can be readably printed at a destination
printing apparatus, without preparing a special paper in
which a pattern indicating that the manuscript is
15 pfohibited from being duplicated is described. Therefore,

complex operations such as changing the paper, selecting a

paper storing cassette can be avoided. In addition, since

an image is formed by combining a manuscript with a pattern

‘indicating that the manuscript is prohibited from being
20 duplicated beforehand, the document after being printed can

be read without difficulty.

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

25 invention.



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
office, the entire contents of which are hereby

i ncorporated by reference. 5 - 73 - CLAIMS 1. An

I mage processi ng nethod whichy$orns print inmage data
that are printed by an inkjet recording 5 apparatus
capabl e of 1 Mar@nulatppllieveliodotis bysedeothi dgpanese
droplets of recording liquid, conprising the steps of:

By aRsh QL MpRg chiBgeiakat9bnanARNPE0ELPY4BD80filed on March
manuscript i mage data corresponding to the multi-| evel

dotL s paRable ol -Rel BaaHLRUL phEam [ heck Bkl etneceRtdiad
apparatuas & by "app ?lng an I nage process to the

i mge data of the manuscrjpt;, and formng, the_prin
Fﬁ&%@nggtachPegépaﬁaiﬁsrﬁbBtHECOHBPF?E%gv%V fgretBhee.
capabl e of being output fromthe inkjet recording
apparatus by conbi ning the manuscript inmge data 15
wWith data corresponding to the nulti-Ilevel dots of an
image pattern indicating that the manuscript is

prohi bited from being duplicated. 2. The inage
processing nethod as clained in 20 claim11, wherein:
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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
that duplicates the manuscript. 25 74 3. The inage
processing nethod as clained in claiml1, wherein: the
i mage pattern is fornmed by at jlzeast two dots whose
sizes are different at the tinme of the print out. 5 4.
The i mage processing nethodcagiefsained in claiml
wherein: the imge pattern is forned by at |east two
dots whose sizes are different and whose array
density is 10 different at the tinme of the print out.
5. The im C ' : ' 4 b orint
aher oi n: ¢ e | HOGETET T e A A T e P
dots 15 whose sizes are different .of .one coIonat t he
tiMAgoriatife THet AT SREITE:SAPY fdge W Ede SS7 Hetthod
which forms print inmage data that are printed by an .
aig asta trisc eediakg 20 fa ngs e pane Vs ot rlfti/V ejecting
multi-level dots by ejecting droplets of recording
| dlrapyri 10k £ sC @i rmesionglitrie 1siteppisi  ofcompadmding idue radged @tfa
of a manuscript with an

transforming image data of a manuscript into

manuscript image data corresponding to the multi-level dots
capable.of being output from the inkjet recording apparatus
by applying an image process to the image data of the
manuscript; and

forming the print image data corresponding to the

multi-level dots capable of being output from the inkjet

" recording apparatus by combining the manuscript image data

with data corresponding to the multi-level dots of an image
pattern indicating that the manuscript is prohibited from

being duplicated.

2. The image processing method as claimed in

claim 1, whezrein:

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.
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i mage pattern indicating that the manuscript is

prohi bited from being duplicated; and 25 form ng the
print inmage data corresponding to the 75 nulti-Ievel
dots capabl e of being output fromthe inkjet

recordi ng apparatus by applying an imge process to
conbi ned i nage data. 5 7. The7junage processi ng net hod
as clained in claim®6, wherein: the inage pattern is
formed on dhl yrlee biacgyy quntespamnty afetivel iasagd adiated gfn
the manuscript. 10 B. The i mage processing nmethod as

J1aliked i ivheGledinn 6, wherein: the inmage pattern is a
pattern in which a dot wused in a print out has an

i mage _concq%;yg gﬂaﬁ& Watdr ot 1 SiZARAPAR) & 10f hBiNGwo dots

r epr oduced i'cat1 ng apparatus 15 that

dupl i cat,es -t he nuscript. 9. The_i.mage -processi: £
KRS0 4258 Aol Creh frs (PGP BEnC L hUS, BRgae ot
pattern is fornmed by at least two dots 20 whose sizes
are different at the tinme of the print out. 10. The
i mage processing nethod as clainmed in claimé6 i
wherei n: 258 .t e maggpattaressiang e hypsatclaigmad in
two dots 76 whose sizes are different and whose array
dersht ¥ 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.

5. The image processing method as claimed in
claim 1, wherein:
the image pattern is formed by at least two dots

whose sizes are different of one color at the time of the

print out.

6. An image processing method which forms print
image data that are printed by an inkjet recording
apparatus capable of forming multi-level dots by ejecting
dfoplets of recording liguid, 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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different at the tinme of the print out. 11. The inage
processing nmethod as clained in 5 claim®6, wherein:
the i mge pattern is forned by one col or having at

| east two dots whose sizes are different from each
other at the tine of the print out. 10 12. A program
whi ch causes a conputer to pengorm a form ng process
of print imge data that are printed by an inkjet

- medaridileyedppartat capehpabbd bbihgr wunguulfriom togefinkjet

dots by ejecting droplets of recording |iquid,
WhelBidlngl 3 gae aRLed baMpausesot be daapet erotesperoor m

the steps of the inmmge processing nethod as cl ai ned
[y Wo{EE- 1Ry &PSP%Sda%aQrogran1mhich causes a conputer to

perform a m ng process of print inmage data that are
printed by 20 an inkjet recording apparatus capable
of formng multi- level dots by ejecting droplets of

recording |liquid, A wherein: the program causes the . .
conput er t 0 péitfeorifagfe PIAEFS 619 i 9“?21@?(9‘S ;‘ﬁ'sjt?c]é%escf g’
nmethod as clained in claim6. 25 77 14. An inmage
prledes $i, nghagedmnat us whi ch processes to form print

i mage data that are printed by an inkjet recording

appar at us capabiredgf daartdmg inulfdrielen dotlsyy by background
ejecting droplets of recording |iquid, conprising:

part of the image data of the manuscript.

B. The image processing method as claimedrin
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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5 a unit that perfornms the irmage processing nethod as
claimed in claim1 or the programas clainmed in claim
12. 15. An inmge processing apparatus which processes
to formprint inmage data that are printed by an inkjet-
10 recordi ng apparatus capable of formng nulti-Ievel
dots by ejecting droplets of recording |iquid,
conprising: a unit that perfdtns the i nage processing

method as clainmed in claim6 or the program as

&Héﬁéﬁﬁﬁiéb‘afﬁraf%% éH%:%%d:ﬂhdégq§¥rr§fé§é¥i§& is

apparatus capabl e orn1ng t1-1eve

%@y%%%@%%gQ¥1 igfcgﬁgqﬁgg qﬁﬁ%% Ulda O?ngrising; a

nanuscrlpt with an inmage pattern indicating that the
20 manuscript is prohibited from being duplicated; and
a forming unit that forns print inmage data

corr espondihg The tireagrilniodeneingl otest Hyd appl ylagnedd in
i mage process to conbined inmage data. 25 17. The

alrddret6 ,r ed@ydiimg apparatus as clainmed in 78 - claim
16, wherein: the inmage pattern is fornmed on only a

backgr ound-nhdairra e e Jman rj
5 18. The irecor dgqjjngIZE appéaﬁgﬁss%gignﬁ 1%Bgt grﬁ%p%%fl rpthavmg

a%l @e%%% ItlaJO 80%'8%%Sewg§.r %Isn are %llf%q_‘ Q__at J_’.‘eOrIIln elascha other

pattern i
at the time of the print out.

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

wherein:

the program causes the computer to perform the

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

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

the program causes the computer to perform the

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



10

15

20

25

used in a print out has an i mage concentration or a

dot size capable of being reproduced by a duplicating
apparatus 10 that duplicates the manuscript. 19. The

i nkj et recording apparatus as clainmed in claim16,
wherein: the imge pattern is forned by at |east two

dots 15 whose sizes are diffegnent at the tine of the

print out. 20. The inkjet recording apparatus as

clai med in 14l dhm it gdhereicessing iammpe gdats efnidls processes
formed by at |east two dots 20 whose sizes are

did frrentpand Whese aldy tdersialre ipsindicld erverin dnljke
time of the print out. 21. The inkjet recording
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I mage patte I's formed by one color having 79 at
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a unit that performs the image processing method

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

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

a unit that performs the image processing method

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

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

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

a forming unit 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
ﬁhose sizes are different and Qhose array denéity 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 one color having
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at least two dots whose sizes are different from each other

at the time of the print out.



