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| -1 DESCRIPTION | MAGE PROCESSI NG METHOD, PRI NTER
DRI VER, | MAG NG APPARATUS, | MAGE PROCESSI NG
APPARATUS, AND | MAG NG SYSTEM 5 TECHNI CAL FI ELD The
present invention relates to an inmage processing
method, a printer driver, an inmaging apparatus, an
i mage processing apparatus, and an inmagi ng system 10
BACKGROUND ART An inkjet recording apparatus including
a liquid droplet discharging head as a recording
head, for exanple, may Dﬁgcgg%Ty@ﬁ to an i magi ng
apparatus such as a printer, a 15 facsimle machine, a
copier, or a multi-function inmaging apparatus
configured to performnore than one of the above
i magi ng fometE AFHCHGINeXBApheD, Thel NTH] eRIVERQr UMAGING
apparatus is configured to performa recordi ng process
ApPXRa g S CATCHN G rdEaCandl Agphiaithel, SN 1BACRK EromAn
Ink 20 recording head onto a recording nedi um such as
paper, OHP, and any other type of nmedi um on which ink
or sone other type of recording liquid nay adhere.
The inkjet recording apparatus is capable of
TECBHEEHE NGt BT i ne col or i mage at high speed. Such an
i nkj et recording apparatus is becom ng 25
i ncr easi nghy pomdrdr ihoenpéesonalattse towiang itregit s
noderate - 2-
processing method, a printer driver, an imaging apparatus, an

image processing apparatus, and an imaging system.

BACKGROUND ART

An inkjet recording apparatus including a liguid
droplet discharging head as a recording head, for example, may
be applied to an imaging apparatus such as a printer, a
facsimile machine, a copler, or a multi-function imaging
apparatus configured to perform meore than one of the above
imaging functions, for example. The inkjet recording
apparatus is configured to perform a recording process by
discharging a recording ligquid such as ink from an ink
recording head onto a recording medium such as paper, OEP, and
any other type of medium on which ink or some other type of
recording liguid may adhere. The inkjet recording apparatus
is capable of recording a fine color image at high speed.

Such an inkiet recording apparatus is becoming

increasingly popular for personal use owing to its moderate
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price and its ability to record high-quality inmages
upon using special paper for inkjet recording. The
i nkj et recording apparatus has ot her advantages such
as low noise and low running cost. In turn, for
exanpl e, color printers using the 5 inkjet recording
apparatus capable of printjng inmages not only on
speci al paper for inkjet printing but on nornal paper
are being introduced into the market. However, it is
prgiet éndi M%F Pl iy ddedearafyhighrTeaalityl 1TegRa BPERsUSINg
pertaining to characteristics such as 10 col or
spreepeddpebbi | foy ofkitaie reccufdad.- i nBlge, irduedbirkeicoyding
| ight resistance, drying characteristics of the
aprecerdedhksa@eher fRBtzhekag, saohois ll®edidige duadl 1low
printability, discharge and stability, for exanple.

th r r u t e
rﬁ%@ﬁé tgéggése A rﬁ ecer dingpt L auiMor tR-ikRUsSedsify the

e characterlstlcs belng 15

5 Lig{itizeg accordln to usgﬁi of ~.th n@; recordi g 4
f@ﬁa& athst f?guasp%‘ia St fRPPEh3% F egqrEr Pyt oLy
difficult to adequately satisfy the above condi tions

O ﬁpﬁﬁlaﬂnR?%?fr%@bﬂdﬂﬁ&taﬁﬁépé%ﬁg Raton $ocBR garey are
to perform hi gh- speed recording on normal paper. 20

beGageraltkyduced sed the makket.recordi ng i ncl udes
water as its main conponent in addition to coloring
and a wekbwsgengeid isuchiias ghycecknt for faleenentilng
clogging Dye is wdely used as the coloring, ow ng

s'fSrSaQQOQoﬁc@it%onsd%\é@tQ@HEH% E&]aélé’é%cta%ﬂe%;'s%%c%nguch as
sta ility. However, an image 25 produced using

(K$ES|gaseg %9% Ctrlgftsagar %blkég¥rgg$e§%i dngéragé%%tyn tight
resistance, drying characteristics of the recorded image,
feathering, color bleeding, dual printability, discharge and
stability, for example. Therefore, the ink (recording liguid)
to be used is seiected based on the characteristics being
pricritized according to usage of the inkjet recording
apparatus. It is noted that it has been particularly
difficult to adequately satisfy the above conditions in an
inkjet recording apparatus that is configured to perform high-
speed recording on normal paper.

Generally, ink used in inkjet recording includes
water as its main component in addition to ceoloring and a
wetting agent such as glycerin for preventing clogging. Dye
is widely used as the coloring, owing to its good coler

development characteristics and stability. However, an image

produced using dye-based ink lacks durability and water
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i nprovenents are bei ng made by nodifying the speci al
paper for $ inkjet printing that includes an ink
absorbing | ayer; however, adequate water resistance
characteristics cannot be achieved 5 for an inage
printed on normal paper. In recent years and
conti nui ng, pignment ink USéng pi gnent such as organic
pi gnent and carbon bl ack the coloring instead of
dye is beln% devel oped in order to resolve one or

b

rerﬁﬁfséta@Fet heWpE® bf s S d e 586%%tar§6?1vcéfeﬁft@ﬁ=§nt 10
does not dissolve in water, the pignent is conbined

im@ﬂdvamendsspeeSbmgnﬁgemke&wdﬁpd¢63$s@dtha)apecﬂaibbyper for
di spersed in water so that the pignment ink nmay be

ised avianiagueeus intkudds awsing APkoGMHAIIRE ; however,
pigment as the coloring, water resistance and

a S;ag% ae: 'w%%e?f ré@.ﬂlg fc%rf%@teglgeu@' DAPRL L achieved

paper e I mproved conpared to the case
9 wever, when bl ack pignent
fqﬁﬂ?q ém%P PEH“B% éﬂléfj P8E&Fdi ng nedi um i ncl udi ng
a special _inkjet printing aper such as gl ossy paper,
sem - glos§9 PapeRrt EARF St nﬁgcﬁéﬁéﬁul?@fgF6§§ﬁﬁé§§ka§lng
be lost in the printed i mage since the black pignent
pignenitnehotess cardmomi bipackneas Bhd canpumentack mst ahe,
according to the disclosure of Japanese Laid-Qpen

cdlalany Pubkbgatd®niyNo.i 20Q2 13243381 opa® fryRe%IRf to resolve
bllack ink are provided so that black ink including

%@ﬁ%xgﬁxfz%é’%mbzﬁ%ﬂ@ o 2 sIEE:b.E&a NGH AP NOTMRY-PRRERent
does not dissolve in water, the pigment is combined with a
dispersing agent and processed to be stably dispersed in water
so that the pigment ink may be used as an aqueous ink. By
using ink containing pigment as the coloring, water resistance
and durability of an image formed on normal paper or special
paper may be improved compared to the case of using dye-based
ink.

However, when black pigment ink is printed on a
glossy recording medium including a special inkjet printing
paper such as glessy paper, semi-glossy paper, and matte paper,
glossiness may be lost in the printed image since the black
pigment ink includes carbon black as its component.

In turn, according tco the disclosure of Japanese
Laid-Open Patent Publication No. 2002-327138, two types of
black ink are provided so that black ink including pigment may

be used when printing on normal paper, and black ink including
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-4 dye that is capable of maintaining glossiness nay

be used rather than the black pignent ink when

printing on special paper such as gl ossy paper,

sem - gl ossy paper, or matte paper, for exanple. 5

Al so, according to the disclosures of Japanese

Lai d- Open Patent Publication No. 2004-82709 and

Japanese Lai d- Open Pat ent *Publ i cati on No.

2000- 225719, a conposite black ink nade up of the
dyridetcditorsrehan, chabehtt@irdng JePsoiness geed ber deRdr

than bl ack ink for realizing black on special paper 10
rattedr dhagl absybpaperpigernt dhésshepapeintiory rut special

paper, for exanple. However, in the case of providing
pd - (RS 28f g1 bk agkpd ik f AerFNbb8g Wabdh f far @Rtcte paper,

types of paper, as Is proposed in the first
f%@%%! yre, the nunber of ink tanks and 15 heads have

0 be rncreased, and a subsystem for maintaining and

restoring_the heads has to g§§egLarged as mg!l so t hat

costs may*+ACr eASECTF Y NE dase“oFCULT NG e JGwposiPEe

bl ack ink made up of cyan, magenta, and yellow rather
LatinPngsi RgtenacRubphicatzer oo -peP At by’ Gh Spediearngaperaid-

such as gl ossy paper, sem glossy paper, or matte
Opapdatasnti sudl scidobed Non tAE0HaLhels, d selmpswries, black ink

since black is realized w thout using black ink,

m&d Ofp BEY the enséé Yed Iansihne dmb Qe o, GAIDOR NQGWORS. used
Al so, since the tone of the black color is

rd GRESALed: By m Xt nﬁ’o)]z@et hrige goﬂ:%ék phenddie t gager
I's 1ncremented by one evgl, the -5

such as glossy paper, semi-~glossy paper, or matte paper, for

example.

However, in the case of providing two types of
black ink for printing on different tvpes of paper, as is
proposed in the first disclosure, the number of ink tanks and
heads have to be increased, and a subsystem for maintaining
and restoring the heads has to be enlarged as well so that
costs may increase.

In the case of using the composite black ink made
up of cyan, magenta, and yellow rather than using black ink
for printing on special paper such as glossy paper, semi-
glossy paper, or matte paper as is disclosed in the latter
disclosures, since black is realized without using black ink,
color may be easily transferred to non-color regions. Also,

since the tone of the black color 1s represented by mixing

three colors, when the tone is incremented by one level, the
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addi tional anobunt of ink to be used nay be three tines
the anount to be used in the case of representing the
bl ack color wth a solid black color ink, and
thereby, the differences in tone may stand out
especially in highlighted portions in which 5 small
amounts of ink are used. DI SCLOSURE OF THE | NVENTI ON
The present invention has been conceived in response
to one or nore of the problens descri bed above, and
addi itorgrlowingastant | yeplecassingaappardtifss tames the
printer driver, an imaging apparatus, an inage
aphOeessi bg appar it Ushe angdtcanf reROESGhSVSE eMd kdlack color
enable formation of a black image using recording
widflW dca9at 81 BERICHI GMERf ORng ghessyy ! 8al UM% erences in
medi um i ncl udi ng speci al paper such as gl ossy paper,
sem_ 15 gl .oss aper, .or,mat.te. coat i per....far . .
CaaEe ST gL St e ol beat HASE D e BeadR vhich
i mage. According to an aspect of the present
siehle IOHRESaRT TRRGE HrHEEssi ng net hod is provi ded
that includes the steps of: 20 regulating a maxi mm
bl ack recording liquid incorporation anount such that
gl ossi ness of black realized in an inmage fornmed on a
DB CISSYRECOFT BHPOIMERNTION S not  substantial ly
degraded; and setting the black to be realized by the
bl ack 25 qiecordiog: | 1, akirf ;WAL hh s BBERI Ahdd¥&red in
regul ated maxi num bl ack recording |iquid incorporation
&AL t%”gné%}:'zﬁ&ré he: B %Cﬁroﬁfeﬁ%& &eesaéﬂiénee% threuah. g
addition of a conposite of thé cyan Tecor |ngal|qU|d,

_the magenta recordin Ii%uid, and the yell ow )
it provides an image processing apparatus,; a printer driver,

an imaging apparatus, an image processing apparatus, and an
imaging system that enable formation of a black image using
recording liguid containing pigment on a glossy recording
medium including specilal paper such as glossy paper, semi-—
glossy paper, or matte coating paper, for example, without
losing the glossiness of the black image.

According to an aspect of the present invention, an
image processing method is provided that includes the steps
of: |

regulating a maximum black recording liguid
incorporation amount such that glessiness of black realized in
an image formed on a glossy recording medium is not
substantially degraded; and

setting the black to be realized by the black

recording liquid until reaching the regulated maximum black
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recording liquid if the black to be realized requires
an 5 anmount of the black recording |iquid exceeding
the regul ated nmaxi num bl ack recording |iquid
i ncorporation amount. In a preferred enbodi ment of the
present invention, the recordings liquids contain
pignent. In another preferred enbodinent, the maxi num
bl ack recording liquid iﬁéﬁfporation 10 anmount is
regul ated in the black recording |iquid incqrporation
ressddss AE@ORYi HF TP ORALLEt FPERT et FGiE1PedoRdPRGCR
medium and is arranged to be greater than 0% and
td ess rehanz8@%htougneidiércipned ér & ecoreprzudiemerdt theheyan
maxi mum bl ack recording liquid incorporation anount
rdc»rieayl at gdi Ucihd madeatat hecgkassy nessiief, tha hhackellow
realized in the image forned on the gl ossy recording

reg'(g% idﬁghd9§a%$@§jhpe&fw%za%zstt@n£&akéyz%i%afnv]%reqnﬁ%s an

0sSifess e glossy recordi ng nedi I'n one

preferred enbodi ment of. .the.present inyention, an

arlger OCoFBF PURTY iSRRG ROMt ReSTRtiet Gbltgr Togulated
renmoval process is set at 100% In an alternative

magripwdl Atk Feaeouhider 1d6GA FBABVRPT AR Thta Moot he
under col or renoval process is set at 100% until the
under col @n eepowgermambuntbodimachestt bee mamdeattednvention,
maxi mum bl ack recording liquid incorporation anmount.

LD rRCGRREHAS 1 Dnanyd hemtaspeptighént he pi eseitthelr preferred
invention, a printer driver Is provided that is run on

enfh ot OT + A dodSi BXE e I%c%!?&iﬁ& MPULBT LA RSEHREM on
e Image processing nethod of the present invention.
am%%%%r qisnge}gglgggé hiel{ t%sep %(‘ltacgf r‘éggrg:{rﬁ;? %.nitquid
incorporation process according to characteristics of the
recording medium, and is arranged to be greater than 0% and
less than 52%. In another preferred embodiment, the maximum
black recording liguid incorporation amount is regulated such
that the glossiness of the black realized in the image formed
on the glossy recording medium does not become substantially
lower than glossiness of the glossy recording medium.

In one preferred embodiment of the present
invention, an under color removal amcunt for the under color
removal process is set at 100%. In an alternative embodiment,
the under color removal amognﬁ for the under cclor removal
process is set at 100% until the under color removal amount
reaches the regulated maximum black recording liguid
incorporation amount.

According to another aspect of the present
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5 invention, an inmagi ng apparatus is provided that
includes a processing unit that is configured to
regul ate a nmaxi mum bl ack recording liquid
i ncor poration amount such that gl ossiness of black
realized in an imge formed on a gl ossy recording
medium is not substantially degraded, set the bl ack
to be realized by 10 the Bfack recordi ng medi um unti
reachi ng the regul ated maxi mum bl ack recording |iquid
invepddpor, agi pnimpeudsiverd iseprovhéed| duk tie ren on a
realized through addition of a conposite of the cyan
congR@kdi AgAl i guétecdtel Migehtacorpotat g Ibegfiodn ahd image
the yellow recording liquid if the black to be

pr @.!sgﬁg HELF,E8Ub £ 8 cAHrRXRUAL 1 fbedhBorDl ack recording
I qui xceedi ng the regulated maxi num bl ack

di liquid i ti d
Cbod! mon?eGPLEHES o GSun I AL o, Of nT SEePiT g

~liquids contain pignent. In another preferred,
ingiepddicrent! LHRYHRKiGRRAISITNEK 1P eRbP I HRY 1GhGd dneludes a
i ncorporation 20 amount is regulated in the black
proeessdingguhigutida t ncorgeerfduugadpio cess ladeordimagimpm black
characteristics of the recording nedium and is

redidrangeditqube giest@irdtian Q¥oantd sheEssHaay1o2%Uinkss of
anot her preferred enbodi ment, the nmaxi num bl ack

regondi 198k da b NGIROTRLLRA BADHNG d sy 8@H-AbREg meds
hﬂfﬁ%ﬁrggﬁ?ﬁgF ?%eagloséﬁﬁess of the B%acksiealized ?nme w

. the. i f th I ' di
T e o e L R e e

gl ossy recording nmedium In _one preferred enbodi nent
they qlﬁé?kpe-"@geﬁiilg? M N R %?l%%ﬁiﬁe r éﬂteg

anount for the under color 5 renobval process is set
mepgri@0%lark ancerdirndtiard dedbedrpen tiathemewadr epfofet

renoval anount for the under col or renoval
t+he black to be realized through addition of a composite of
the cyan recording liguid, the magenta recording liquid, and
the yellow recording liguid if the black to be obtained
requires an amount of the black recording liquid exceeding the
regulated maximum black recording ligquid incorporation amount.

In a preferred embodiment of the present invention,

the recording liquids contain pigment. In another preferred
embodiment, the maximum black recording liquid incorporation
amount 1s regulated in the black recording liguid
incorporation process according to characteristics of the
recording medium, and is arranged to be greater than 0% and
less than 52%. In another preferred embodiment, the maximum

black recording liguid incorporation amount is regulated such

that the glossiness of the black realized in the image formed
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process is set to 100% until the under col or renoval
anount reaches the regul ated maxi num bl ack recording
liquid incorporation amount. 10 Accordi ng to anot her
aspect of the present invention, an inmage processing
apparatus is provided that is configured to generate
i mge data for an imging apparatus that forns a
col or inage on a recordiﬁ&*ﬁediun1using at least a
cyan recording liquid, a nagenta recording liquid, a
ory dihleo @l 25SY eBeR AN HG T MGGy §AES andt dedcarer Grdhisfigntially
liquid, the apparatus including a printer driver
laaeeortanggl oss hrespr edertthel nienty onecodticar diskd uto
anot her aspect of the present invention, an imging
system i stprevé deek fdiaied RabddesenNof MBMH RG-ARPAT at us
that is configured to forma 20 color inmage on a
iq%%%%gh?gaﬁegﬁ&l%? G %%mk%ﬁit arﬁ‘o&é/ta%]{ 66 dhAdr color
iquid, "a magent'a recording liquid, a‘yellow
recording liqujd, and a Slgck recording liquid; and an
TSMYHGe BFOcEs3iiny Hgpaatidd “accof dihg e e Vr §9BAfinent
i nvention. 25 According to an aspect of the present
thenvegeironolar mesdiarah Biack tr éebr diagudejuicglor removal
i ncorporation anmount is regulated such that
prglcessi nesseof tdl dle nealiilzetel onésr | cEge reorrad amcant
gl ossy recordi ng medi um may not be degraded, and the

rllcaek iBeareqnoedd b ieablzed Rycdhe ) aGkuig
recording 5 ITiquid until reaching the regul ated

'ggg%Qggcém%ﬁggrding liquid incorporation anount,

j‘an I's arranged to be realized through addition of a
COMpOSLL 2,0l ekl SYal  IRdent 2,200 el Low Lesordl

invention, an image processing apparatus is provided that is
configured to generate image data for an imaging apparatus
that forms a color image on a recording medium using at least
a cyan recording liguid, a magenta recording ligquid, a yellow
recording liquid, and a black recording liquid, the apparatus
including a printer driver according to the present invention.

According to another aspect of the present
invention, an imaging system is provided that includes:

an imaging apparatus that is configured to form a
color image on a recording medium using at least a cyan
recording liquid, a magenta recording liquid, a vellow
recording liguid, and a black recording liguid; and

an image processing apparatus according to the
present invention.

According to an aspect of the present invention, a
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the bl ack recording |iquid exceeding the regul at ed
maxi mum 10 bl ack recording liquid incorporation anount
in an i mage processing nethod, a printer driver, an
i magi ng apparatus, an inmge processing apparatus, and
an imagi ng system and thereby, a black inmage may be
formed using a recording |jiquid containing pignment on
a gl ossy recording nedi umincluding 15 special paper
such as_gl ossy paper, .sem -gl ossy paper, and matte
mag SEER gl Fetp FECHSH Nk anpléd WRENRRAT dHegradmRytnhes
gl ossiness of the black i nage. BRI EF DESCRI PTI ON OF
refiEa DRAWWNGES 2 tFloGostinssa df dgtark slvaviingdannower @hége
mechani cal configuration of an inkjet recording
fozfapar éh Us @Sosdy immgirddngappal @h Usaeeal enget;@addd, and
enbodi nent of the present invention; FIG 2 is a plan

i Y60k £ POIOR DLl Be Leepl g,y ARRATALUS: 1 280FhGg

IS a perspective view o ead unit of the -1

recqrdi apparatus; . FIG 4. i di_agra how ng an,.
LR Ar Y R Gtk S PoRcar ATl R B SGk FREOraing
recording apparatus; FIGS. SA and SB are di agrans_
LigpidstReRTRiF A Aege st o AT S opereddsén tPhRE Fealized
performed by the recording apparatus; FIG 6 is a
thipbogk aidigtiam show rgrposdhéi glirdte aryanof mageohér ohnd
unit of the recording apparatus; FIG 7 is a block
vedi a@r adrdtdirsd natquigsan fexpambBidk nfitaet kanahount of

configuration of a printer driver inplenmented in an
the black recording liquid exceeding the regulated maximum
black recording liguid incorporation amount in an image
processing method, a printer driver, an imaging apparatus, an
image processing apparatus, and an imaging system, and thereby,
a black image may be formed using a recording licuid
containing pigment on a glossy recording medium including
special paper such as glossy paper, semli—glossy paper, and

matte coating paper, for example, without degrading the

glossiness of the black image.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing an overall mechanical
configuration of an inkjet recording apparatus as an imaging
apparatus according to an embodiment of the present invention;

FIG. 2 is a plan view of a portion of the recording
apparatus;

FIG. 3 is a perspective view of a head unit of the
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i mage processing apparatus according to an enbodi nent
of the present invention; FIG 8 is a block diagram
illustrating another exenplary functiona
configuration of the printer driver; 15 FIG 9 is a
flowhart illustrating a sequence of inmage processes
executed within the printer driver; FIG 10 is a graph
illustrating a BG UCR prdéH%é of the inmge processes
of FIG 9; FIG 11 is a graph illustrating grayscale
repQrehBbagPeRI8ties realized in a case where black is
obtai ned using solid color black and in a case where
bl ack i s BbGai etk aislirgreonpbswiegbimodyerdEll@ryl2 is a
graph conparing gray balances in a case where bl ack
con¥Fiebtakned &hrHUGHiRBRIBePEOEESERS ALENHIINGY apparh@us;
an enbodi nent of the present invention and in a case

where 4 =11 ' | ack i sed: _ :
gr aph iII55??&?3?185{%0?%?‘Egsggggﬁ%r“%cfglﬁ%r%%]’% e Smage
realized for, different blagk I nk inc%{ oration

fozolift SPEBEN . WRY & SaPGrapR FAdrEatihg SSOrSdPy
evaluation results for different black ink
apPR&GIEPSFati on anounts; and FIG 15 is a table
i ndi cating different black ink incorporation anpounts
and t hei r Feor resiorediigoll osagnessshavirferenmcesivuirhtion
respect to the recordi ng paper used.
of a control unit of the recording apparatus;

FIG. 7 is a block diagram illustrating an exemplary
functional configuration of a printer driver implemented in an
image processing apparatus according to an embodiment of the
present invention;

FIG. 8 is a block diagram illustrating another
exemplary functional configuration of the printer driver;

FIG. 9 is a flowchart illustrating a sequence of
image processes executed within the printer driver;

FIG. 10 is a graph illustrating a BG/UCR process of
the image processes of FIG. 9;

FIG. 11 is a graph illustrating grayscale
characteristics realized in a case where black is cbtained
using solid celor black and in a case where black is obtained
using composite black;

FIG. 12 is a graph comparing gray balances in a

case where black is obtained through image processes accorgding

to an embodiment of the present invention and in a case where
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10 BEST MODE FOR CARRYI NG QUT THE I NVENTION In the
follow ng, preferred enbodi nents of the present
i nvention are described with reference to the
acconmpanyi ng drawi ngs. 15 First, an exenplary inkjet
recordi ng apparatus as an imagi ng apparatus accordi ng
to an enbodi nent of the p{ﬁfgnt invention is
described with reference to FIGS. 1 through 4. It is
noted that FIG 1 is a diagram show ng an overal
coEpREigar 2t PeR T 43R4 nkj et recording apparatus, FIG 2
is a 20 plan view of the inkjet recording apparat us
showi ng ré&févahd ilgomumeelht dltbheteotingl @ @ Hiniess
per spective view show ng a configuration of a
cHecerdirigtheadrafl il ifml] ai rreeendi K clappas atdsrpardtion
FIG 4 is a cross-sectional view of a carrier belt of
anidi§ tisnkj et recording apparatus. 25 The inkj et
recordi ng apparatus according to the -12- present
enbodi nent,.L.nc| ydes an_appar.at.us in body 1, an .

i magi ng UEFF'Zi%u%ﬁ 5 % aﬁ&géCFEEP%es?ﬁégﬁﬁnﬁﬁﬁiﬁiglon
main body 1, a paper. feed tray 4 arranged at a | ower
r@ﬁuéésoﬁofhg?f%%ﬁ%ﬂhﬁ&§ckaﬂﬁkbéH?OEP%ﬁﬁﬁ%%hﬁWEEF%é;téﬂd
hold plural recording 5 nedia 3 (referred to as " sheet
3' herei n&lL€er)5 timta dedlestiacdkedtiherddifemerdartliaek ink
mechani sm5 that introduces the sheet 3 supplied from

irddeppapet oh egtburay shdartetar EbesetPhend Sheefl o3 whicke
the imaging unit 2 records an inmage thereon, and a

diRkaReEendLs caﬁﬁgerésrpg%tfi 3t taehedct Paan$igleof e

apparatus 10 main dy 1 to which the sheet 3 is

di schar ged.

BEST MODE FCR CARRYING OUT THE INVENTION

In the following, preferred embodiments of the
present invention are described with reference to the
accompanying drawings.

First, an exemplary inkjet recording apparatus as
an imaging apparatus according to an embodiment of the present
invention is described with reference to FIGS.l1 through 4. It
is noted that FIG.1l is a diagram showing an overall
configuraticn of the inkjet recording epparatus, FIG.2 is a
plan view of the inkjet recording apparatus showing relevant
components thereof, FIG.3 is a perspective view showing a
configuration of a recording head of the inkjet recording
apparatus, and FIG.4 is a cross-sectional view of a carrier
belt of the inkjet recording apparatus.

The inkjet recording apparatus according to the
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Al so, the present inkjet recording apparatus includes
a dual -side printing unit 7. In the case of
perform ng dual -side printing, after printing is
conpl eted on one side (front side) of the sheet 3,
the sheet 3 is carried 15 in a backward direction by
the carrier mechani sm5, gf%_is i ntroduced inside the
dual -side printing unit 7 be turned over so that
t he sheet g.na be deljvered once nore to the carrier
PRASERan FERPST ‘%/‘B RS 5StTe AP PRBAT Bk & dk)Pouly thhean
printable surface. In this way, printing is perforned
imgyirgeuRdtof hera'siide aofrapigeds heetds, the tanpagsitels thén body
sheet 3 is discharged to the paper discharge tray 6.
1, The papagi Agedintta? 4 reiradesdaatasriager 1Sidehatf tde
slidably held by guide shafts 11 and 12. The carri age
apbairh®us"RY el hobR WidectdooniBaregndh cilal $10ithe recording
carrying direction 25 of the sheet 3 (rmain scanning
dj.regtion nai_n scanning,-13- notar (n hown) .
TR Pedol Ahg ML S el GHing oNe el ) g 450
di scharge heads having plural nozzle holes 14n as
St@i%@ﬁ‘afig%r%ﬁ’i‘i & CHFEE EeRRPEERY Pi At Idvigindeces ke
FIG3) 1is mounted on the carriage 13. Al so, an ink
sheaitt i dyeprlibed ofrdn shsplopirry Fegdi traw 4 ked eeeordiengthe
head 14 is detachably nounted on the carriage 13. It
shegtnOt edil Bathd nrayingl berirati vecerwdiremagen thdbeon, and
tank may be nounted on the carriage 13 instead of the

a ikeealt EE898d TiraANG AR +t8U6BdAto CASSLad e MY BEparatus
supplied froma nmain tank to the sub tank. 10

f
nf{ R0 S AR TR Rl P RE Lae four

Also, the present inkjet recording apparatus
includes a dual-side printing unit 7. In the case of
performing dual-side printing, after printing is completed on
one side (front side) of the sheet 3, the sheet 3 is carried
in a backward direction by the carrier mechanism 5, and is
introduced inside the dual-side printing unit 7 to be turned
over so that the sheet 3 may be deiivered once more to the
carrier mechanism 5 with its other side (back side) as the
printable surface. In this way, printing is performed on the
other side of the sheet 3, after which the sheet 3 is
discharged to the paper discharge tray 6.

The imaging unit 2 includes a carriage 13 that is
slidably held by guide shafts 11 and 12. The carriage 13 is
moved in a direction perpendicular to the carrying direction

of the sheet 3 (main scanning direction) by a main scanning
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I ndependent inkjet heads 14y, 14m 14c, and 14k as
liquid droplet discharge heads for discharging ink
droplets of the colors yellow (Y), nagenta (M, cyan
(O, and black (Bk), 15 respectively. However, the
present invention is not limted to such an

enbodi nent, and for exanpl the recordi ng head 14
may al so be realized by ore or rnore I'i quid discharge
heads havi ng plural nozzle aéra s. for discharging

mogPrt dPght Sl&%‘?@rs A KSSTIRIi Bepdt b 1A RE AORbEF more

of colors and their 20 arrangenent order are not
1iguiidt édischatrdre hdddssthpyied pewbalimmrle Tiodeisnkfiet as
head maki ng up the recordi ng head 14 may i nclude
dienthgyegentl @td Nprredrshkeglidy sThangl niydplketisn (he FIG.3)
formof a piezoelectric actuator such as a

sph%EBEESC&ﬁ'Qm?Qﬁ¥ﬁ¥Eﬁ¥133 tﬁfé@ahnﬁghﬁﬂk%&tEﬁégeU§§Sfor
an el ectrothermal -14- onverS|on el enent such as a

tln eS|s ive .ele reI an
sugﬁgxén hHIREG E? q% rﬁl O?aéfﬁﬁ %e%ac%gbly
shape- nenory aIon actuator using a netal phase change
mqua&eéean By t eHgerastturte - chahge® Brteth Widdcifodtati c

actuator using 5 electrostatic force, for exanple. The
algkeonsige stuickdidnant t e sphpéeank dealy thaayrcpinged ofietihe

into the apparatus main body 1 and delivered to the
caGaibber 1pechamtsindt ahe ahkacktbeidiye Separati ag eaeh a

sheet 3 from another sheet 3 by nmeans of a paper feed

cars%l | ehx (ABRI 8L UK il kebh andafn SeRar ald enRePadn( 8ok .
shown). The carrier mechanism5 includes a carrier

gﬂ:ggs thAEa@@Eﬂ%¥H§9a%P%%BoéE&éﬁ&?%a?ﬁ?:ﬁﬁ%a%%@t%ﬁaﬁn

FIGS3.2 and 3, the recording head 14 may include four
independent inkijet heads 14y, 14m, l4c, and 14k as liquid
droplet discharge heads for discharging ink droplets of the
colors yellow (Y), magenta (M), cyan (C), and black (Bk),
respectively. However, the present invention is not limited
to such an embodiment, and for example, the recording head 14
may also be realized by one or more ligquid discharge heads
having plural nozzle arrays for discharging different colors.
Also, it is noted that the number of colors and their
arrangement order are not limited to the illustrated
embodiment.

The inkjet head making up the recording head 14 may
include energy generating means for discharging ink in the
form of a piezoelectric actuator such as a piezoelectric

element, a thermal actuator that uses an electrothermal
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sheet 3 fed fromthe paper feed tray 4 in an upper
direction along the guide surface 23a, and guides the
sheet 3 delivered 15 fromthe dual-side printing unit
7 along a guide surface 23b. The carrier nmechanism5
also includes a carrier roller 24 that carries the
sheet 3, a pressure roller, 25 that presses the sheet
3 onto the carrier roller 9 , a guide nmenber 26 that
ui des the sheet 3 toward the carrier, roller 24, a
CHViFdE 198 MERBEIT 22T hEf GuRGaSiRRerSHet VS FdirRgnt and
returned for dual-side printing to the dual-side
regriest PRgauphess  clamyea iphessiingy folm éroidgnfiopf liquid, a
pressing the sheet 3 being discharged fromthe
stearermenorpl detoRhctlasor beingdermétmlenakise thange induced
carrier nmechanismb5 to 25 maintain the planarity of
byl Remphegtu3e V\mér%eqawry hRget Bet 8heBit 1l SctIaqer0asihhe
recording head 14, the carrier mechanismb5 may
furth Lncl a ive roller 31, a driven roller 32,
e%§Ct%g§$?E$8bg (K§3q%ﬁégxﬁgpg§fanged around the drive
roller 31 and the driven rqller 32, a charge roller
34 for chZP@i%@eEﬁ?e SCAFKPEr OBelhe 3PPer g&icde tral| &rare
35 arranged opposite the charge roller 34, a guide
favenbép thetampwwissgehnabody pl ateth depliaeeethat ghedes
the portion of the carrier belt 33 opposing the
cairmdgirngecnatidy Santheaacl eanimng bpldd@rarzndhgsbevn) snagde 3
of a porous material corresponding to cleaning neans
frioff ah8EB¥E NghediO ¥ @GO0RAEAY bE M Shid Nidecst oK 1EQ (Hfniscus
carrier belt 33, for exanple. According to the present
[ t rri.e b 3 responds to an
rogg%?? % e té%ﬁ%fgiloh ad ?k&t gh&ﬁg. P

ess t 1s a ranged aroun

The carrier mechanism 5 includes a carrier guide
unit 23 having guide surfaces 23a and 23b that guides the
sheet 3 fed from the paper feed tray 4 in an upper direction
along the guide surface 23a, and guides the sheet 3 delivered
from the dual-side printing unit 7 along a guide surface 23b.
The carrier mechanism 5 also includes a carrier roller 24 that
carries the sheet 3, a pressure roller 25 that presses the
sheet 3 onto the carrier roller 24, a guide member 26 that
guides the sheet 3 toward the carrier roller 24, a guide
member 27 that guides the sheet 3 being returned for dual-side
printing to the dual-side printing unit 7, and a pressing
roller 28 for pressing the sheet 3 being discharged from the
carrier rollexr 24.

Also, in order fo enable the carrier mechanism 5 to

maintain the planarity of the sheet 3 while carrying the sheet
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the drive roller 31 and the driven roller 32 (tension
roller) 15 and is configured to nove in the direction
of the arrow shown in FIG 1 (sheet carrying
direction). The carrier belt 33 may have a one-|ayer
Sstructure, a two-layer structure with a first |ayer
(surface | ayer) 33a and_ggfecond | ayer (bottom | ayer)
33b as is shown in FICi4 20 a three-|ayer
structure, for exa In one specific exanple, the

3 @&rPPEr thel TeaE ﬁ]&@é‘ d4suFfaceTayer m@@hﬁ@éﬁ%nauﬁ@y
to a sheet attracting surface that is nade of pure
furdgden hacendala duce aolpere3ETRE dwitvem ablwetrh3a, a
t hi ckness of approximately 40 ism on which rheostatic
ca@@fitFobel s IDttHear fier sedanged ar@mdaiHomrlagerode 31
of the sane material as the top layer on | S -16

arihic 6B nhesst atdic Lonbr ol bﬁaP&éf%Jh%} usi rg.-carho g%xgg the

a resistance layer and/or an earth layer. Accord

to.the sent enbodj men t he. char r ol |.S
Ca&F%%ﬁgggifoﬁgonegPhde d E%Sctgéwﬁﬁf edsﬁPPSEéE% #%?er

of the carrier belt 33 and be driven and rotated by
chgpge £t hehg® trotd Ghige mRBDRYr FRQY Hhem) 33uch| 89, ajplaten

is noted that a high voltage froma high voltage
pleitecthet opuidds ghevpbtragen pdwere smunder( hel tshowpprosing
applied to the charge roller 34 according to a
ther efleyengn wetk Pat bewna t0eAhsQy tdllldie (BBE€SERbwn) made of
enbodi nent, a discharge roller 38 is arranged at the

a ﬁgfﬁﬁérﬁﬁﬁgﬁﬁékad@%r@@%@ﬁéiﬁ@efo”Eﬁﬁéﬁh@”heén%ofor removing

di scharge the sheet 3 having one or nore inages
rec8%8£H§d11quld {ink) stuck to the carrier belt 33, for
example.

According to the present embodiment, the carrier
belt 33 corresponds to an endless belt that is arranged around
the drive roller 31 and the driven roller 32 (tension roller)
and is configured to move in the direction of the arrow shown
in FIG.1 (sheet carrying directiocn}.

The carrier belt 33 may have a one-layer structure,
a two-layer structure with a first layer (surface layer) 33a
and a second layer (bottom layer) 33b as is shown in FIG.4, or
a three—layer structure, for example. In one specific example,
the carrier belt 33 may have a surface layer corresponding to
a sheet attracting surface that is made of pure resin material
such as pure ETFE material with a thickness of approximately
40 pm on which rheostatic control is not performed, and a

bottom layer made of the same material as the top laver on
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thereon to the paper discharge tray 6 (see FIG1). In
t he i magi ng apparatus having the above-described 15
configuration, the carrier belt 33 noves around in the
direction of the arrowindicated in FIG 1 and cones
into contact with the charge roller 34 that has
applied a voltage wth high potential so that the
carrier belt 33 nmay be posgtively charged. In such a
case, the polarity of the 20 charge of the charge

w}ﬁ%‘ %eﬁé}tgﬁa{c be,svidiched pat £ o Bredal &Y RaGbhMBs &

I nterva so that the carrler belt 33 may be charged

det trost tch. Wen th
<o Rs] SThp A 67 RE -l 1S bel ¢ 33 tha s

charged with such a hi pot ent | al pol ari zat i

state nayA6§°€¢%%Eéﬂ’ﬁ%ﬁhpﬁeﬁﬁ%ts?mEﬁ dignenfng cﬁ Pﬁ@e

with al -17 polarity that is opposite the polarity
rcdfletrh@4char gerafgacheo camei entbeten@3t griithdibedsurface

the surface of the sheet 3 that is in contact with

1dyRe: ear kher chetieBdelln 3Bhaadwey, diheen char getanctihey the
carrler belt 33 and the charge induced at the 5

g;c g&oﬁhsf tead QNG EAr 51 ed;r@bb%tstlgt heeleaythat
attr ct fo each other so that the sheet 3

t.atica adhered .t.o.the.carrier_belt 33.

a il GRnstonatiRbet VO%%aa%h%lr%dﬂt% S Eé b gpltage

bel t 33 unevenness such as curves war ps in E
POieEe EOBIRRY (PRt cUITEGt d¢, 2RRYTEC éﬁb&?ﬁ’f@a§§Ff£8é fay>4

be created. Then, the carrier belt 33 is noved so that
addverdishett 3 nn@d¢kﬁnmiN§@.pﬁhéeéﬁrriage 13 may perform
one- way

Also, in the present embodiment, a discharge roller
38 is arranged at the downstream side of the carrier mechanism
5 to discharge the sheet 3 having one or more images recorded
thereon to the paper discharge tray 6 (see FIG.1l).

In the imaging apparatus having the above-described
configuration, the carrier belt 33 moves around in the
direction of the arrow indicated in FIG.l1 and comes into
contact with the charge roller 34 that has applied a voltage
with high potential so that the carrier belt 33 may be
positively charged. 1In such a case, the pelarity of the
charge of the charge roller 34 may be switched at
predetermined time intervals so that the carrier belt 33 may
be charged with a predetermined electrostatic pitch.

When the sheet 3 is supplied to the carrier belt 33

that is charged with such a high potential, a polarization

state may be created within the sheet 3, and a charge with a
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scanni ng or bidirectional scanning while driving the

recording head 14 according to an inage signal to

i nduce liquid droplets 15 14i to be di scharged

(sprayed) fromthe recording head 14. The liquid

droplets 14i in the formof ink droplets, for

exanple, are arranged to |land on the sheet 3 that is

mai ntai ned still so that dbls DI nmay be fornmed thereon

as is illustrated in FIGS. SA and 5B. In this way, one
pdiiarétpayhbhe 20 smeorided the pbeasheptol, tiaf tcbraryi off the

the sheet 3 may be noved a predeterm ned pitch to

ca84Qrdnbhe Bexis liffcoWN@R Anel SGRELENG RGSIsGRAk 8 that
a signal indicating that the bottom end of the sheet

3 .h . . ’ .
1§31na%Pg%ggtr§§&D§%g§%F&gggkvﬁgétiagtr?ﬁgﬁ%g%?gagh the

operation I's end i'S no
enl arged 25 viemzillustratin% the formati gn process of
cheggedBE BReskovint§m Rald £3 BRe TBA chdss ucgdnali Rge

one or nore images recorded thereon in the
sualfove- désthe beleaitnrndeimay cberded ohay e stte ttikellpaper
di scharge tray 6 by the discharge roller 38. 5 In the
athollawtinge &heh idthdised asatheheesoest iy malyi i dthotcally
the present inkjet recording apparatus is described.
adn2 reRe+Br eaents &adimnt 33t heppi Qﬁﬁéﬁ%ﬂﬂ@c lipdednagtt Beto
coloring material of the ink used in the present
i nkjet .recordin rat LS N limted a
kmb&?%?éﬁ a?gt%%%fgfgg%%é?gg%bgﬁbmﬁ%?%ééﬁéﬁ% 5&% erred" v e®

| es. of pignents that y be used. It is note
PPl ThY SR TpiGe RELCHBGC bR A AodTaeth
wel | .

surface may be created.

exanp

Then, the carrier belt 33 is moved so that the
sheet 3 may be moved. The carriage 13 may perform one-way
scanning or bidirectional scanning while driving the reccrding
head 14 according to an image signal te induce liquid droplets
14i to be discharged {(sprayed) from the recording head 14.

The liguid droplets 14i in the form of ink droplets, for
example, are arranged to land on the sheet 3 that is
maintained still so that dots Di may be formed therecon as is
illustrated in FIGS.5A and 58. In this way, one line may be
recorded on the sheet 3, after which the sheet 3 may be moved
a predetermined pitch to record the next line. When a
recording end signal or a signal indicating that the bottom

end of the sheet 3 has been reached igs received, the recording

operation is ended. It is noted that FIG.5B is an enlarged

view illustrating the formation process of the dot Di shown in
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As organic pignments, azo-based pignents,

pht hal ocyani ne- based pi gnents, anthraqui none-based

pi gnments, 15 qui nacri done-based pignments,

di oxazi ne-based pignents, indigo based pignents,

t hi oi ndi go- based pignents, peryl ene-based pignents,

i soi ndol i none- based pignents, aniline bl ack,

azonet hi ne- based pi gnent s;1§hodami ne | ake B pignents,

and/ or carbon black may be used, for exanple. 20 As
FIGnGRgani ¢ pignents, iron oxide, titanium oxide,

carbon cal cium barium sul fate, alum num hydroxi de,

barium yehboyhed¥ USTiAN Y Wae 620H0HEN Iethe L MeoRded

yel l ow, and/or netal powder may be used, for exanple.

théfeoﬁ agt ed. that, 4 he fﬂéalﬁag aréﬁ%]&ﬁ &ﬂg%h%Q%edz@o the

nore pignents used 1 n the referably
arran ed to be -19- .rapge of 0..01-0..30 Am
S T %SCF%%%@% FoAm the
particle diameter may be close to that of dye

parti cl esIBothpafoariast-eltihst fpk pepd aﬁ*snltrﬂf TG CREde R

resi stance and feathering may be not be adequately
liaghidered. theVbeasthe paxiet!| eechmatmierppsrgteat 66 tihanribed.

0.30 u m clogging may occur at the discharge outlets

and/ or thenfthéepredan dathoamtbReN the PIdnrey infQhded as
exanpl e, and adequate di scharge stability may not be

th%hanﬁéﬁgngéﬁéf iél'é% QQkﬁanEPEe&u{ﬁm¥ﬁ%kﬂﬁ@Q&nernkjet

are preferably used as the carbon
| ack contained in, nt ink. The
rﬁﬂ?ﬁ?%nﬁr@PB?Eﬁﬁ@éIff%rfibiﬁ?ﬁ%ﬁBEéar?lgﬁit%f anetfype
within a range o a specific surface
Ligtes WeiRrnade rafftRe e Borsdocprgles phpigments that may

be used. It is noted that plural types of pigments may be
combined as well.

As organic pigments, azo-based pigments,
phthalocyvanine-based pigments, anthraquinone-based pigments,
gquinacridone~based pigments, dioxazine-based pigments, indigo-
based pigments, thioindigo-based pigments, perylene-based
pigments, iscindolinone-based pigments, aniline black,
azomethine-based pigments, rhodamine lake B pigments, and/or
carbon black may be used, for example.

As inorganic pigments, ilron oxide, titanium oxide,
carbon calcium, barium sulfate, aluminum hydroxide, barium
yellow, Prussian blue, cadmium red, chrome yellow, and/or
metal powder may be used, for example.

It is noted that the particle diameter of the one

6r more pigments used in the ink are preferably arranged tc be
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absorption nunber within a range of 40-150 m /100 g, a
15 volatile content wwthin a range of 0.5-10% and a
pH val ue of 2-9. Exanples of carbon bl ack satisfying
such conditions may include but are not limted to
No. 2300, No. 900, MCF-88, No. 33, No. 40, No. 45, -
No. 52, MA7, MA8, MA100, and No. 2200B (by M tsubish
Cheni cal Corporation); Ravér 700, Raven 5750, Raven 20
5250, Raven 5000, Raven 3500, and Raven 1255 (by
wi€nh ynbi san&deni aalos-0o3)p; vRegalwhk40@heRpgati 3BORiameter is
Regal 660R, Mogul L, Monarch 700, Mnarch 800, Monarch

1e§§0th%?n@r@fo 290, tN@ngagblcﬂ@QﬁanM%@r ﬁlaylﬁgocl&@@a@&mhat
0, and Monarch 1400 (by Cabot Corporation);

ofoa;, PEFSEEE “Calor B aek FYRO0. GBTar @ﬁg%ktgﬁ%yter

S150, Col or ack 5160, Color Black S170, Print Text
reéSStéPF%tandre%& SIpNInPayeRe RPT %?? RAefg{-edgopnteved.
Print Textl 40V, Special Black 6, Special Black 5,
Wh8pethal p8tatkl A AlisaedeSpesi ated@teckthap @bﬁODelquss@ngﬂng
In the foll ow ng, specific exanples of color pignments
magr ecguyeat #Ase atigahiacgpi goehess azbidasde Figrent srovided
pht hal ocyani ne- based pi gnents, anthraqui none-based

wilRh@AERLS, prowidacridoRepased MPmMitdate discharge
di oxazi ne-based pignents, indigo 10 based pi gnents,

Stgghgiggl %%Qgggase Jbigreats, peryl ene-based pignents,

I'SOI n plgnents anlllne bl ack,

azonet hi ne- based pi gnent m ne | nts
and/ or  carbon b dck ek % 5{1 e “HBr® 3%551.*?5‘1 E’fgggannel

i norgani c pignments, |ron OXIde titani um oxi de,
blggkbgﬁeC@;@fqﬁﬁbQﬁﬂqsgﬂ,§g|pg@ecarbon black contained in

black pigment ink. The carbon black preferably has a primary
particle diameter within a range of 15-40 um, a BET specific
surface area within a range of 50-300 Hﬁ/g, a DBP oil
absorption number within a range of 40-150 ml/100 g, a
volatile content within a range of 0.5-10%, and a pH value of
2-9. Examples of carbon black satisfying such conditions may
include but are not limited to No. 23060, No. 800, MCF-88, No.
33, No. 40, No. 45, No. 52, MA7, MA8, MAl100, and No. 2200B {(by
Mitsubishi Chemical Corporaticn); Raven 700, Raven 5750, Raven
5250, Raven 5000, Raven 3500, and Raven 1255 {(by Coclumbia
Chemicals Co.); Regal 1400, Regal 330R, Regal 660R, Mogull,
Monarch 700, Monarch 800, Monarch 880, Monarch 200, Monarch
1000, Monarch 1100, Monarch 1300, and Monarch 1400 (by Cabot
Corporation); and Color Black FWl, Color Black FW2, Color

Black FW2ZV, Color Black FW18, Color Black FW200, Color Black
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15 al um num hydr oxi de, barium yell ow, Prussian bl ue,
cadmumred, chrone yellow, and/or netal powder nay
be used, for exanple. Mre specifically, the

followi ng pignments may be wused for each of the

di fferent colors of ink. Exanples of pignents that nmay
be used as yellow ink 20 include but are not limted

to C. |. pignment yellow ;2@ 1. pignment yellow 2, C

. pigment yellow 3, C. 1. pignent yellow 12, C 1.
sipbgmenioyeBl vk 18,60C. Gologi irenk FETD oWrlit Cexit. 35, Print

pi gnent yellow 16, C |. pignent yellow 17, C 1.

TeRitg0BNbridel tove A8, r@ink. TRk@MENbUYEePtOW ThxtQ40N, Special
pi gnent yeIIow75 C 25 1. pignment yellow 83, C 1I.

nt I [ n el
BlB gn% Ség%% cﬁ:5 Sp%Fg%gn%l§%% %ﬁ& 5%£WV§§EC1§1 Black
rrent ge ow 114 C . pignent yellow 128, C 1.
4 dpgnﬁ?ﬁ?u yeltow 129, C. |. pigment yellow 151, and C.
. pi grrent yellow 154. 5 Exanples of pignments that
may be uséd &Be ngeliteing nisriefé fidec kP % Gotcolor

limted to C. |. pignent red 5, C. |. pignent red 7,
piGmehtspagaegivered 12, C. |. pignent red 48 (Ca), C

| . pigment red 48 (M), C. |. pignent red 57 (Ca) C.

. pignept &egadilc :blg%edts plagﬁeﬁésé@%ﬁg'h%n@

pi gnent red 123 10 C 1. |grrent red 168, C 1I.

L RLOARL, {8h L2 eléx Eﬁt

phl%#qul gkeﬁt%get At rrgggg(éenl}ssed ag cy%% rl?&k |r?c u 5

are not I|mted nment
TPGREnEoBFUR @lqme%sgngﬁexsﬁb%e Sad Plga‘enﬂ%sm indigo-

blue 15:3, 15 C. |. pignment blue 15: 34 C 1. ment
ba@p@eplgmegﬁs Qﬂ o-based pigments, perylene ased

pigments, isoindolinone—based pigments, aniline black,
azomethine-based pigments, rhodamine lake B pigments, and/or
carbon black may be used, for example. As inorganic pigments,
iron oxide, titanium oxide, carbon calcium, barium sulfate,
aluminum hydroxide, barium yellow, Prussian blue, cadmium red,
chrome yellow, and/or metal powder may be used, for example.

More specifically, the following pigments may be
used for each of the different colors of ink.

Examples of pigments that may be used as yellow ink
include but are not limited to C. I. pigment yellow 1, C. I.
pigment yellow 2, C. I. pigment yellow 3, C. I. pigment yellow
12, C. I. pigment yellow 13, C. I. pigment yellow 14, C. I.
pigment yellow 16, C. I. pigment yellow 17, C. I. pigment
yellow 73, C. I. pigment yellow 74, C. I. pigment yellow 75, C.

I. pigment vellow 83, C. I. pigment yvellow 93, C. I. pigment
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blue 22, C. 1. pignent blue 60, C. |I. Bat blue 4, and

C. I. Bat blue 60. Also, it is noted that pignent
specifically manufactured for application to the
present enbodi nent may be 20 used well. Recording

liquid for inkjet printing may be manufactured by
di spersing the above pignents in an aqueous nedi um
usi ng a high polyner dispetstng agent or a surface
active agent. For exanple, a water-soluble surface

yeadbiwves25cagent p{aadet - ol Ldy @7 esi.n) .mpyghenusedllow 98, C.
di sperse organic -22- pignent powder in the aqueous

I.Fﬁg}gtﬁg}étgi?égi&b ¢ exampl es %Egiﬁ@ﬁ@dyépi&b'l%g e$i Nt pigment

| ock copol yner random copol yner, or a

ySIR8CTEa. 1 ont SOYVEIE SEyBHe S Qe 1 act ves D oren yellow

vi nyl napht hal ene derivatives, aliphatic al coholic
1%ster of ,,, "-ethylenic unsaturated car boxylic acid,
acrylic acid, acrylic acid derivatives, maleic acid,
mal ei ¢ acEdampbes vaff indggieniticatbatcnaxill Ussat &F pagehnda
derivatives, fumaric acid, and fumaric acid
ifgelinvatib¥esut f Ofc exanplienith@ Ascor di ngpigmedt red 5, C. I.
enbodi ment, the water-soluble resin corresponds to

pi@lg@le »sal ybl g 1 S'ﬁl%‘rg%{tlrsecﬁqyblce iz onBANCOUE 48 (ca),

e solution, sol ubl e resin preferably

C 7 e ane “go%%éz%%o{sﬁgéy'@ﬂéﬁﬁé HEL S o Sk & ©-

resinin the |nkhet 15 recordlng I| UId t he VISCOSIIZ
PigFrepfie T§fs Bér §1 on - sbt WP IRy e IdecCeaded PrERGRT T2 123,

di spersion may be facilitated.
C. I. pigment red 168, C. I. pigment red 184, and C. I.

pigment red 20Z.

Examples of pigments that may be used as cyan ink
include but are not limited to C. I. pigment blue 1, C. I.
pigment blue 2, C. I. pigment blue 3, C. I. pigment blue 15:3,
C. I. pigment blue 15:34, C. I. pigment blue 16, C. I. pigment
blue 22, €. I. pigment blue 60, C. I. Bat blue 4, and C. I.
Bat blue 60.

Also, it is noted that pigment specifically
manufactured for application to the present embodiment may be
used well.

Recording liguid for inkjet printing may be
manufactured by dispersing the above pigments in an agueous
medium using a high polymer dispersing agent or a surface
active agent. For example, a water-soluble surface active

agent (water-soluble resin} may be used to disperse organic
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I n anot her exanple, a conbination of a high pol yner

di spersing agent and a sel f-di spersing pignment may be

used to realize a desirable dot dianmeter. The reasons

such effects 20 may be obtained are not exactly known,

but the followi ng presunptions may be nmade. By

i ncl udi ng a high pol yner dispersing agent in the

i nkj et recording solutiom2Zpenetration of the

recording solution into the recording sheet may be
pighthabbywgent iroldred agdboAkseedbymj ncl udi ng the high

pol ynmer di spersing agent, -23- aggloneration of the

sel f-dispepsing agsahpTRL Be gontsdldthSedthal shbenge a
self dlsper5|ng agent may spread snoothly in [lateral

ectio IS eved er
b LB FAPRET T it Ty Be Ao S 5 b o ag%iﬁlﬁégd gn &t
realize a 5 desirable dot conflguratlon i's noted

leﬁﬁétt§9e@@$@%¢%&%ﬁ%¢@§aaFea Rt s e ol i) étgﬁﬁpéceStYrene
active agent includes anionic surface-active agents

destchtasehi ghimrladehthef pnacildr et tsvesal kyllipbaltfigt @lcoholic
salts, alkyl ether sulfate salts, alkyl ester sulfate

es&@&t§f 10 al&kyyiamyle ehberusatéateagaddydicakbkyl, acrylic
sul fonic acid salts, sulfosuccinic acid salts, alkyl

ac%ﬁay g!@glf&k éﬂ@@}ﬁ%&%@s syhiond %&‘H dmgqletl% adh gyl

e sa ts polyoxyethylene al ky ‘et her

ate ester salts, .and. _alk e [ hasph .
d%ﬁ&V?Elvgﬁd %éﬁc%ﬂ% SFr at& 52 |ve{%§%n%§i¥35 v%% 1guﬁar1c
al kyl am ne salts, dialkylamne salts, tetralky

aq&ﬁnoﬁpﬁn¥u§%$%% aqighﬁgFRHﬁt&ﬁ?§alf%r HAAL Sy i di ni um

salt, and i ni dazol i ni um sal t.
According to an embodiment, the water—-soluble resin

corresponds to alkali-soluble resin that is soluble in an
aqueous base solution, the water-soluble resin preferably
having a weight-average molecular weight within a range of
3000-20000. By using such a water-soluble resin in the inkjet
recording liguid, the viscosity of the dispersion solution may
be decreased, and dispersion may be facilitated.

In another example} a combination of a high polymer
dispersing agent and a self-dispersing pigment may be used to
realize a desirable dot diameter. The reasons such effects
méy be obtained are not exactly known, but the following
presumptions may be made.

By including a high polymer dispersing agent in the
inkjet recording solution, penetration of the recording
solution into the recording sheet may be suitably controlled.

Also, by including the high polymer dispersing agent,
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Furt her anphoteric surface active agents nmay be used
such as dinethyl alkyl |auryl betaine, alkyl glycine,
20 al kyl di (am noet hyl ) gl ycine salt, and i m dazolinium
bet ai ne. Al so nonionic surface active agents may be
used such as pol yoxyet hyl ene al kyl et her,
pol yoxyet hyl ene al kyl aryl ether, polyoxyethyl ene
pol yoxypropyl ene gl ycol, “fiyycerin ester, sorbitan
ester, sucrose ester, polyoxyethyl ene ether of 25
aggllymeriahi@stef theolspdfydti hpkenenetdmniofnagoblei rantrolled
ester, P -24 ether of sorbitol ester, fatty acid
soakkanotne pad yoxyeidarkeng agkdesnapalpreseishipbeneyf anty
acid am des, am ne oxides, and pol yoxyethyl ene al kyl
1a§g‘rg§3di€g&@{&1§.g 4Q QgebQTEQQéMa%tﬁe RlgMeAt MeYe

encapsul ated by resin having a hydrophilic™ base

so that good, .di spersio haracteri stics _na e .
e eaPpaalIR1q o Ed “ONEL Y ar) prLEss Ay e s E8%FbF° 2
encapsul ati ng non-wat er -sol ubl e pi gnment by organic
dekiighblpollgre? @ HIGUESLA R cr ocapsul es. Such processes

i nclude 10 chem cal processes, physical processes,
physi ochebt chad ngreat edses spandfhectaanicas prfoceysesr—

More specifically, interfacial polynerization,
soiipskt Hubehyaeldizald afentNihtUuhds GUdmiG @idfhiceeactive
process), coacervation (phase separation) , in-liquid

ot el e e mate L0, iy Sisens et
sagg%g!gikggé'Q%%?é&ﬂ%a%gaggl%gyeéfﬂ§i]é% éfn§§1fg%% gglts,
alkyl aryl ether sulfate salts, alkyl sulfonic acid salts,
sulfosuccinic acid salts, alkyl aryl and alkyl naphthalene
sulfonic acid salts, alkyl phosphate salts, polyoxyethylene
alkyl ether phosphate ester salts, and alkyl aryl ether
phosphate salts; and cationic surface active agents such as
alkyl amine salts, dialkylamine salts, tetralkyl ammonium
salts, benzalkonium salts, alkyl pyridinium salt, and
imidazolinium salt.

Further amphoteric surface active agents may be
used such as dimethyl alkyl lauryl betaine, alkyl glycine,
alkyldi (aminocethyl)glycine salt, and imidazolinium betaine.
Also nonionic surface active agents may be used such as
polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl ether,
polyoxyethylene polyoxypropylene glycol, glycerin ester,
sorbitan ester, sucrose ester, pclyoxyethylene ether of

glycerin ester, polyoxyethylene ether of sorbitan ester, ;
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The interfacial polynerization process involves

separately dissolving two nononers or two reactants

into a dispersed phase and a continuous phase, and

i nducing reaction 20 of the materials at their

interfaces to forma wall. The in situ polynerization

process involves supplying a liquid or gas nononer

and a catal yst, or two ty@es of reactive materials

fromone of continuous phase nuclear particle sides to
poll PBHGEthy Baed iaheand £f ebpbatwll dstdihe fartyi guid eUkangl

process 25 involves encapsul ati ng hi gh pol yner

a3 QYL ﬁgggé%ﬁéﬁeh%%awy YAl B0, 6018 MateLbabyides, and

partic Wi curing agent in liquid to forma

1. The, coacervati_on hase separation) process
po&%?éV@Egy%%ﬁﬁuéiﬁyﬂgaﬂﬂﬁ%gpolyner di spersion |iquid
including 5 core material particles into a coacervate
(hi gh conBerR¥dtiDiplhase PrRPeEherhi gH' &/6mest REYhbe
pol ynmer concentration and a dilute phase to forma
enwalpbkuldhed iy | egiind hdringga phpdesshilin dases spr eépati aged
the liquid including the core naterial dispersed in

dikhbersebHt Epdroftdhie twakl magt BEi Bdalisdg.oduci ng 10 the
di spersion liquid into a liquid that does not mx wth

the cont k@gg%m%% the ghspessi lz:{e%is%dt @or

produce a osite enul sion, and gradually renovi ng
t he diuminto ich the.wall material is_dissolyved
eGP AT AT P L RGT dP SERRST ) COGEPRG Digbess
i nvolves 15 using a wall material that nelts when
poReaeEs bot L8N i FoEePs Sfor nAfCh EMRTERCGESe PCRBEEI ng
and |liquefying this wall material, dispersing core
cheatierlaprpaessed eshivsiché paptepmter idlysigglenical

processes, and mechanical processes. More specifically,
interfacial polymerization, in-situ polymerization, in-liquid
curing (orifice process), coacervation (phase separation) ,
in—-liquid drying, melting/dispersing/cooling, air-suspension
coating (spouted bed coating), spray drying, acid catalyzing,
and the phase inversion emulsion may be used, for example.
The interfacial polymerization process involves
separately dissolving two monomers or two reactants into a
dispersed phase and a continuous phase, and inducing reaction
of the materials at their interfaces to form a wall. The in-
situ polymerization process involves supplying a liquid or gas
monomer and a catalyst, or two types of reactive materials
from one of continuous phase nuclear particle sides te induce
reaction and form a wall. The in~liquid curing process

involves encapsulating high polymer solution droplets
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cooling the dispersion liquid into fine particles to
formthe wall. The air-suspension coating process
i nvol ves suspending 20 core material particles in
powder formin air by a fluidized bed, and
mai ntaining the particles in an air-borne state while
spray mxing a coating liquid of the wall material to
formthe wall. The spray i ng process involves
spraying the 25 encapsul ating concentrate sol ution so
inchatling conegndtmdad; parviclepovicdntaacuringhagentair,
and vaporizing the volatile content natter thereof to
1itbonm thervahla wHia .acid catal yzi ng process involves
neutralizing at |east a portion of an anionic base

i ncl uded irPe afh QEHANG i qBHRSL YEEBS A CONRRYNG rBREEE al
to 5 provide the material wth solubility with respect

. to.water m xi ng.t.he material .10 r.w.th.coloring.
iRt ahpeatRt REa O BRSEr R A Pt BT R B g
material in an acidic conmpound, separa&ﬁng t he )
cogrgBALET EBhPRAE ShetSe ARAP anBOF T TS i (2108 fRBCentration

coloring, and neutralizing and di spersing the 10
phasker wakh Fheighdswelnedr Sigh epliedoEoRcesssstion and a
i nvolves using a mxture including coloring materi al

diaRd caphapk 0 CEfganiwel1hi githpol yrerquirt eriyahghavbogss
di spersion power with respect to water as an organic

ir@hyent ,Phase: n@nd L hakgling s Wel 81 ddtidid kY reOnEaBkCal
sol vent ™ phase or chargi'ng the organic sol vent phase 15
er

diﬁa%%ﬁ%%tﬁPQEﬁé géﬁ&%?b%do%hehesﬁgfifﬁéié?ﬁ%qelgﬁtggducing
the dispersion liquid into a liquid that does not mix with the
continuous phase of the dispersion ligquid to produce a
composite emulsion, and gradually removing the medium into
which the wall material is dissclved to form a wall,

The melting/dispersing/cooling process involves
using a wall material that melts when heated but sclidifies at
normal temperatures, heating and liquefying this wall material,
dispersing core material particles in the wall material, and
cooling the dispersion liguid into fine particles to form the
wall. The air-suspension coating process involves suspending
core material particles in powder form in air by a fluidized
bed, and maintaining the particles in an air-borne state while
spray mixing a coating liguid of the wall material to form the
wall.

The spray drying process involves spraying the

encapsulating concentrate solution so that it comes into
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polymer material (resin) as an ingredient of the wal
material of the m crocapsul e may include pol yam de,
pol yur et hane, pol yester, polyurea, epoxy resin,
pol ycarbonate, urea resin, 20 nel am ne resin, pheno
resin, conplex carbohydrate, gelatin, gum acacia,
dextran, casein, protein, natural rubber
car boxypol ymet hyl ene, polyA8myl al cohol, pol yvinyl
pyrrolidone, polyvinyl acetate, polychlorinated
covitayt, wpoh yioht ariimated vepayitden,tlceMoledéée ephyent
cellul ose, nethyl cellulose, nitro 25 cellul ose,
mal¥droxyb 88 hydo GRIuk-asewaatet yheelddildosatal yzi2d process
pol ystyrene, polymer or copolymer of (nmeta)acrylic

1n?8i9e pgé%??élfﬁuﬁ?%%' YHEEE+Of SS5t€fon (JELR) agk¥hat epase

acry IC acl d-ester (neta acrylate copolyner

. rene cid copol Ie C
R AT IS ROl S CAG: AP abh i aVhe T AR A L o
paraffin, yellom1beesmax wat er max cured beef
proaiiHewthe apaerRibE adt th aRAVRLBLRT 71 o sRERp &0 TRter,
t he above-descri bed materials, organic high polyners
miixAebudhagmaneard loticgethse wiith @sl @ igwy Boxyphi eqaedds
10 base or a sulfonic acid base may be used according

mek@uAnenefbesi Mty Al $0.14dspethEi enexaraalofinneni asidic
or gani ¢ hi gh polyner i ncl ude pol yvinyl al coho

%¥3Phy£8%§r§%acr HEPlnTRRGARE PACs b Alf d%@é%@%@p¥h§n§1x1ng

ate nmet hoxy pol yet hyl ene gl ycol
th | at s
1tc§9| rgﬁ X 2 elﬁﬁl 8%%%%g91 9§5§xé§o ere ﬁhgagge

exanple. It is partlcularly not ed, t hat poI V|n¥
maﬁe@éﬁép’ The phase inversionh emulsion process involves using

a mixture including coloring material and an anionic organic
high polymer material having dispersion power with respect to
water as an organic solvent phase, and charging water into the
organic solvent phase or charging the organic solvent phase
into water.

It is noted that specific examples of organic high
polymer material (resin) as an ingredient of the wall material
of the microcapsule may include polyamide, polyurethane,
polyester, polyurea, epoxy resin, polycarbonate, urea resin,
melamine resin, phenol resin, complex carbohydrate, gelatin,
gum acacia, dextran, casein, protein, natural rubber,
carboxypolymethylene, polyvinyl alcchol, polyvinyl pyrrolidone,
polyvinyl acetate, polychlorinated vinyl, polychlorinated
vinyliden, cellulose, ethyl celluleose, methyl cellulecse, nitro

cellulose, hydroxyl ethyl cellulose, acetylcellulose,
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whi ch may be obtai ned through conpl ete saponification,

is preferably used since it has |ow water-solubility

and is characterized in that it is easily dissolved

in heated water 20 but not easily dissolved in cool

water. It is noted that the amount of organic high

pol ymer nmeking up the wall material of the

m crocapsul e i s preferably¥73set within a range of,

1-20% by weight with respect to the non- water-sol uble
padgleahyirter | pblsuntrens  opgahner ppynEitclofte€arbon 25

bl ack. By setting the anmount of organic high pol yner
@b Bery28c abpye panger bhecppopandd af efstelre or gani c

hi gh poFymsr within the capsule may be relatively | ow

(ﬁ%%atg%E the degradatd Q19 ae9hoEs€eyela®alrylate
Cal) g

acteristics of the pignent due to the coating of

the surface of th ignment -wi_th .t i ol _ -
AR BT oF FEBCP TR e CANBURE Lf CTRERIR parynar TaYeic
bel ow 1% by vveigqh){ ,. the encapsul atjon effect may, not
asl capeduresl ya BBt heFihtefnehrthe nPAGEERE -
hi gh pol yner is above 20% by wei ght, the col or
yedevel oprertxcheatet ordxst iggedobeehetpl fitenCarmpupa wax,
significantly degraded. Wth 10 consi deration to other
afdanasheni, skbesexdigi «aanount of the organic high
polymer is nore preferably set within a range of

5-10% by wei ght ¥iide L 8SREGHLHDO mbRer 2aDsINto Rfartike high
non-wat er- sol uble color material. According to the

esent .enbodi nent, a .par.tj f ' ; :
P%Fféﬁ%sallq%‘gugé?gc%%t%n Og]nl |%sIgl Ség'ugg%gn%gl]gi %}%%ﬁy%slgdamd
so that the degradatiqn of the. color _ devel opnent
basardt Fe FAEPREC R YR PR HRYnkEePFaT %%P%;gmg to one
prevented. Al so, ) _ ,
embodiment. Also, specific examples of nonionic organic high

polymer include polyvinyl alcohol, polyethylene glycol
monomethacrylate, polypropylene glycol monomethacrylate,
methoxy polyethylene glycol monomethacrylate, and (co)polymers
thereof, and cation ring opening polymer of 2—oxazoline, for
example. It is particularly noted that polyvinyl alcohol,
which may be obtained through complete saponification, is
preferably used since it has low water-solubility and is
characterized in that it is easily dissolved in heated water
but not easily dissolved in cool water.

It is noted that the amount of organic high polymer
making up the wall material of the microcapsule is preferably
set within a range of 1-20% by weight with respect to the non-
water—soluble color material such as organic pigment or carbon

black. By setting the amount of organic high polymer to the
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a portion of the coloring material is not exposed and
is substantially coated so that effects of
encapsul ating pigment 20 nay be obtained at the sane
time. It is also noted that the nunber average
nol ecul ar wei ght of the organic high polyner is
preferably arranged to be at | east 2000 consi deri ng
factors pertaining to capdiidl e manufacturing, for
exanple. In the above description, the expression
abosubstant | atily agpesedon2bfr efiersrgamnia Stighepbhymhrchithin
a portion of the coloring material -29- is
thbnhsgéhpél%éy IRXRRSQE 18819PPES eh tihAarticalleg¥RASYESn of
of the <color material due to defects such as pinhol es
nd lLe. ofet I i al,
e A R &
carbon bl ack may_be used according .toq a _preferred
CoibBAl FEnt'S P HAC S ddqUAE e pFTN( i p&Fs g PoLymer
characteristics nmay be obtained and adequate
mapr beeevatiohledt aibant Ehaagnpenscfiurdd &ish RRéFmeRels
proportion of the high polymer material within the
be@aps Ut eby swedtat | weley eheapsiDation ssifetcad mbgahoa be
suitable type of high polynmer material is preferably
adegheeked Aceording @ When FhErARNGAPIH ahkORiBhOSESPmer
bei ng used. For exanple, when the interfacia
. p rizat. r 0Ges$4...S , [ ' :
1sPAHYIE ﬁé#g?Qg%ﬁeﬁ?népe cH$E .déggﬂgﬁﬂéﬁ chQQEX@Q%ggglcs

pol'yure pyrrolidone, “or epoxy resin
TR PIET OV Froceee FACTREE IR or Mol yrrer

of ester (neta)acrylate, (neta)acryl ate-ester
copgpfaratiyl ate TOIFE! FREracseyahcs ( fdvapaerprapé the

copol ynmer, pol ychl orinated vinyl,
organic high polymer is more preferably set within a range of
5-10% by weight with respect to the amount of the non-water-
soluble color material.

According to the present embodiment, a portion of
the coleoring material is not coated and is substantially
exposed so that the degradation of the color development
characteristics of the color material may be prevented. Also,
a portion of the coloring material is not exposed and is
substantially coated so that effects of encapsulating pigment
may be obtained at the same time. It is also noted that the
number average molecular weight of the organic high polymer is
preferably arranged to be at least 2000 considering factors
pertaining to capsule manufacturing, for example. In the

above description, the expression ‘substantially exposed’

refers to a state in which a portion of the coloring material
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pol ychl ori nated vinyliden, or polyam de nay preferably

be 20 selected. Wien the in-liquid curing process is

used, soda al ginate, polyvinyl alcohol, gelatin,

al bumi n, or epoxy resin may preferably be sel ected.

When the coacervation process is used, gelatin,

cellul ose, or casein may preferably be used. It is

noted that other encapsul-®%-on processes may al so be

25 used to obtain fine and even m croencapsul at ed
ispigtenti¢nally expo3@daecordpnged otenzodilmenesproturheot the

present invention. \Wen the phase inversion process or

col Be Agtdri LAtAly 2icngePeReesSsuts Alsasthntdlie@niaedorganke, for
hi gh polynmer material is preferably selected as the
exgﬁgﬁgic hi gh polynmer 5 making up the wall material of
nm crocapsul e. The phase inversion process

i nvol ves usi an organi c_sol vent phase ..correspondi ng_,
to a conphuntPorNEofIiex RRCEF Il < Tt Gl igging orgdnic
ani oni ¢ organi c high polymer material having i
PigingperandrsPowstisbRirehngespeken thlawt arvah@ e6ker according
mat eri al such as self 10 dispersing organic pigment or
tosel prdf spesdicugpocameon bbatkat ordequatitpiceentic Hudpagsing
coloring material such as self-dispersing organic

chRkgpest i 9f ; Seidadivepershife8as O Ate Bredeirddtion
agent, and an anionic organic high polynmer material;

B0 AP B IS Lok Ot om 5 ST sy
pol e sells df snorsion, (phase, L nvershon emilshon) and

It is noted that a suitable type of high polymer
material is preferably selected according to the
micreencapsulation process being used. For exXample, when the
interfacial polymerization process is used, polyester,
polyamide, polyurethane, polyvinyl pyrrolidone, or epoxy resin
may preferably be selected. When the in-situ polymerization
process is used, polymer or copolymer of ester (meta)acrylate,
(meta}acrylate-ester (metalacrylate copolymer, styrene—
(meta)acrylate copolymer, polychlorinated vinyl,
polychlorinated vinyliden, or polyamide may preferably be
selected. When the in-liguid curing process is used, soda
alginate, polyvinyl alcohol, gelatin, albumin, or epoxy resin
may preferably be selected. When the coacervation process is
used, gelatin, cellulose, or casein may preferably be used.

It is noted that other encapsulation processes may also be

used to cobtain fine and even microencapsulated pigment
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organic solvent. It is noted that in the phase
i nversion process, a vehicle or an additive of the
recording liquid may be m xed into the organic
solvent. In fact, according to an 20 aspect, it may be
nmore preferable to mix the liquid mediumof the
recording liquid in the orfanlc sol vent so that a
di spersion liquid for the-¥®cording |iquid may be
directly manufactured. The acid catal yzi ng process
adoovdivgstoeegnpadimmg #f 2heppresent oinwdritioh .an
anionic base included in an organic high S E -31
pol ymer cwhApAutite BiLesd dlnvwsirthoa pastces€anpaind,acid
m xing the material together with a color materi al

ca%%ﬁ z§ﬁg35££ce§§3ﬂ§ﬁ§kﬁﬂ Qh9BALE PHGRIY High polymer

-di Spersing carbon black in an aqueous ned

neutr [izin [ idifyin pH of the 5 t rlm

i ntEcPar B e etnra Fhg I aradnel potymer
onpound materj al |nclud|n% the anionic base f|X|n%

m%ﬁ%“@o“?héhec%ﬁ%%|Wﬁf%&%@&bp i 8 %y@¥%&%ﬁf%ﬁﬂ<e Tagdphase

neutralizing a portion or all of the anionic base
irpietrls ianbpspces® npoumd aso uséabi 2B ongarve rcdpsultaphes e

In this way, an aqueous dispersion |iquid 10
cok@RkabAbnggf thea afir@iu:doer eeRPBEk aheek fii:gmamic 1hay hgJan

a large proportion of pigment material nmay. be

anﬂ%ﬂHEagkaéﬁgc W Hoihersabyent avsed, 4.0y th&persion power

m croencapsul ation” processes descri bed abové, for

w1%ﬁanglch%'%gl%§§COhokFCDH%g %gterl fan0| etha

and ano aromatic carb hydn

such as xylol;, esters such as nethg acetate eth%
dispersing organic pigment or self-difpersing carbon black, or

a mixture including colering material such as self-dispersing
organic pigment or self-dispersing carbon black, a curing
agent, and an anionic organic high polymer material; and
charging water into the organic solvent phase or charging the
organic solvent phase into water to induce self-dispersion
(phase inversion emulsion) and microencapsulation of the
organic solvent. It is noted that in the phase inversion
process, a vehicle or an additive of the recording liquid may
be mixed intc the organic solvent. In fact, according to an
aspect, it may be more preferable to mix the liguid medium of
the recording liguid in the organic sclvent so that a
dispersion liquid for the recording liquid may be directly
manufactured.

The acid catalyzing process involves neutralizing a

portion or all of an anionic base included in an organic high
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acetate, and butyl acetate; chlorinated hydrocarbons
such as chloroform and ethyl ene chloride; ketones
such as acetone and nethyl isobutyl ketone; ethers
such as tetrahydrofuran and di oxane; and cell osol ves
such as nethyl cellosolve and butyl 20 cell osol ve may
be used. It is noted that the m crocapsule prepared
in the above-described nmentiér is separated fromthe
sol vent through centrifugal separation or filtration,
poaptle t hesmparink datierh ahareéthandbahiec SIATPRBRE -sBR¥eRy the
realize re- dispersion and thereby obtain a recording
makbguhd thadtimy Wieh25 wsedri mater mibediceat sklfhe
present invention. Also, it is | -32 noted that the

digég!@%@ PaEdd:el e Hipaetenrofel heqaneansuatadhopi BIBSk in

alned 1n" the above manner is preferably within a

range of 50-180 nm _,By.coatjng. pi 1g ALY reskn_i-n
ant RESRA P o P et aBand, O e TETvale BLpoRl o Nehe
stablz attached to the printed ogiect, an%ggbrasion
maitesiiat anelh i dteS SEFESUBER - t FEPATH T M% CEEE Iy
be inproved, for exanple. In the follow ng, an overal
cogpnfingunatévrebfirelugdmgr sheupnionhatbarsy Faxingl 48efo the
in the inmagi ng apparatus 10 according to the present
co@&iﬂ@dgn@@tomﬁaﬁe% hvided teidt bakef esehoettor sfliGiGg Bl Gobtion
is a block diagram showing an overall configuration

oro%lﬁhgfcgﬂér&llid‘lﬁict HRGEOLditRJat Ba gl @IRRHIRERG. rTheize
control unit 100 as is illustrated in FIG6 15
il SIS 1 SPA 0T 12 300LY! SLET 2SI Ald: 3R BL Rheuia
containing fine anionic microcapsulated pigment having a large
proportion of pigment material may be manufactured.

As for the solvent used in the microencapsulation
processes described above, for example, alkyl alcohols sgch as
methanol, ethanol, propanol, and butanol; aromatic carbon
hydrides such as xylol; esters such as methyl acetate, ethyl
acetate, and butyl acetate; chlorinated hydrocarbons such as
chloroform and ethylene chloride; ketones such as acetone and
methyl isobutyl ketone; ethers such as tetrahydrofuran and
dioxane; and cellosolves such as methyl cellesolve and butyl
cellosolve may be used. It is noted that the microcapsule
prepared in the above~described manner is separated from the
solvent through centrifugal separation or filtration, and then
mixed with water and the suitable solvent to realize re-
dispersicn and thereby obtain a recording liqguid that may be

used in an embodiment of the present invention. Also, it is
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apparatus, a ROM 102 that stores prograns that are
executed by the CPU 101 and other fixed data, a RAM
103 that tenporarily stores data such as image dat a,
a nonvol atile menory (NRAM 104 for preserving data
even during the tinme the power of the 20 apparatus is
cut off, and an ASIC 105 for perform ng processes
i ncl udi ng vari ous signal’ﬁ?%tesses, i mage processes
such as inmge rearrangenent processes, and
notaguthaut Pk asiqpegle rproéessedivptaredll Ahggepeepaniated
control of the apparatus. The control unit 100 al so
pignehtdestaifabtin nher bacee @Bonfds Fs MG feonbigakizhhy a
transm ssion/reception of data and -33- signals with a

raﬂg§t0905§upm3qgha personal conputer corresponding to
an i mage processi ng apparatus according to an

Thodi h . {ion . a .
control - ufy too PR ths LAY S LaTn B R Behen
and controlling the 5 recordin hegﬁ?;4f a nﬁin

desexiheR P hrotor g‘d’ﬁ VEOBRPt 13y PorStapdiviatgechednipnthe

scanni ng notor 110, a sub scanning notor drive unit
pringefiopbie¢vi mpd RE&ragboscanpi pipm giharpgtegastics of the
envi ronnental sensor 118 for detecting the

prefveq ositpadalmayt énpamptruredantdoretdrelenvi r onnment al
hum dity, and an 1/0 116 10 for inputting detection

signal s igguggk ff&mo\«a&qggugnsgvépﬁl dditi RhaWRbnAb$0a
in the illustrated enbodi nent, the control unit 100

coltaFTISFh P A, SRcanl 09, et Lig i wp o

the 15 control unit 100 js.confjgured to .perfor
acGRFOT RO Cof 1 Ui A eSEGh PBPOARAC D SRSty =i Th

switching control with respect to
reference to FIG.6. FIG.6 is a block diagram showing an

overall configuration of the contrel uanit according to an
embodiment.

The control unit 100 as is illustrated in FIG.6
includes a CPU 101 that administers overall control of the
apparatus, a ROM 102 that stores programs that are executed by
the CPU 101 and other fixed data, a RAM 103 that temporarily
stores data such as image data, a nonvolatile memory (NRAM)
104 for preserving data even during the time the power of the
apparatus is cut off, and an ASIC 105 for performing processes
including various signal processes, image processes such as
image rearrangement processes, and input/output signal
processes for realizing overall control of the apparatus.

The control unit 100 also includes a host interface

(I/F) 106 for realizing transmission/reception of data and
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a high voltage circuit (AC bias supply unit) 114 that
is configured to apply a high voltage to the charge
roller 34. According to an enbodi nent, the contro
unit 100 is 20 configured to receive data such as
print data including inage data at the I/F 106 via a
cable or a network fromthe host 9, which nmay
correspond to a data proceSS|ng apparatus such as a

S<BELTRTLo PO oo IS SRR apparaly such as

such as a digital 25 canera, for exanple. The
CO@EﬁéP%%@HHJéﬁda@uﬂﬁégeopr@%%ﬁiﬁﬂqwaﬂpafﬁﬁusdaFﬁordng to an
directed to the control unit 100 may be executed by a
empoeintent | v2rtigl ppeeenteineentimn hesthe®d dirdlee fontrol unit
exanpl e. According to an enbodi nent, the CPU 101

1oveafds andeanalvzes PoBNEoHadai+ihad aafdec@hefsﬂlmgathe
reception buffer 5 included in the I/F 106, perforns a

reggi'&lﬁaﬁée?cp%%ne t mQEﬂCgéﬁnnﬁggag%g:oéshgl%gsungﬁdl11 for

ransnits inage data to f rive ~control unit
: suc case, the conversion o rint, data
O R Rt e h o B TR FOT g mefé b BBER HBg Bator
executed by the print driver 91 of the host 90 as is
drgegcyibed U fsBodeiving BRhanpie spadngi parey, 1the an
i mge data (print data) are developed into bitmp
endataniyntdle gpmisotr diBverr Mewddtemg whiec hnt heotunémesl
data are transmtted to the inmagi ng apparat us.

tekio¥ENBlixe AitPlore MBodefRNE Sniddrer POFSIRKE t§YCAnASat NBLO 116
in which the ROM 102 of the control unit 100 stores

fo£ofﬁpﬁ%%fh§”5%t%%tggﬁfQi aigua§§d%§a&rgﬁt@aﬁggﬁ§r§éﬁ§brs

for ‘exanpl®e. According To an enbo ead
(no£|5h0£§WFrO|

Also, in the illustrated embodiment, the contirol
unit 100 is connected to an operations panel 117 for inputting
and displaying information for the apparatus. Further, the
control unit 100 is configured to perform on/off switching
control and output polarity switching control with respect to
a high voltage circuit (AC bias supply unit) 114 that is
configured to apply a high voltage to the charge roller 34.

According te an embodiment, the contrel unit 100 is

configured to receive data such as print data including image
data at the I/F 106 via a cable or a network from the host 9,
which may correspond to a data processing apparatus such as a
personal computer, an image reading apparatus such as an image

scanner, or an image capturing apparatus such as a digital

camera, for example. The generation and output of the print
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unit 107 receives i mage data (dot pattern data)
corresponding to one line inage to be recorded by the
recordi ng head 14, synchronizes the dot pattern data
of one line with a clock 20 signal, transmts the
signal as serial data to the head driver 108, and
transmts a | atch signal g? the head driver 108 at a
predetermned tinmng. In @ %Uurther enbodi ment, the
head drive control unit 107 includes a ROM (whi ch may
dje (HEeREM 1D2 e Gaiedl P5ihpbVe)mdndte sGaged by a

pattern data of a drive waveform (drive 1 -35
pmingnagirivea Yavieforidegendr dhienhostr2Uisidenclisdi mgaapDEA
converter for performng DA conversion on the drive

wavef or m adad edimacdd remehbedRobht antha g v waveter Bhd
issuing circuit including an anplifier, for exanple.

a2 1A%EQr g t @ an t@fz%ogir@eekoréaeilbegadréyép\&ﬁro g—l?)gffer

Includes a shift register that I nputs seria

._cqrrespondpn t clock signal ;and the inmage data
STEIGHRRRER  HORd o 15 CBREF ST U 194Gy * A B EP L peess
that latches the registered value of the shift _
aty ghesPELCW P hr tHE ITEPERTdL§naRegD 131nttthdredgadr Hyéve
control unit 107, a level conversion circuit (level
cogfiirbfleppit hBE7 changesichhe Fewel UOfe tdnvsutspoin ofapuént
of the latch circuit, and an anal og switch array

da(tswihebi Pt tdattahdori seant of fgcomdoldegduhy rahebe
| evel shifter, for exanple. In this enbodi nent, by

exRRLERENLP0cHe (O fa g08LT 0h 9F {he anal og §W tChgescriped
array, relevant drive waveformnms included in the
a %%?r%ggde%@%ﬁﬁévwn%pg%nggally, the image data (print data)
are developed intc bitmap data by the print driver 91 after
which the bitmap data are transmitted to the imaging apparatus.
However, other embodiments are possible such as that in which
the ROM 102 of the control unit 100 stores font data and
perfecrms the bitmap data conversion, for example.

According to an embodiment, the head drive control
unit 107 receives image data (dot pattern data) corresponding
to one line image to be recorded by the recording head 14,
synchronizes the dot pattern data of one line with a clock
signal, transmits the signal as serial data to the head driver
108, and transmits a latch signal to the head driver 108 at a
predetermined timing.

In a further embodiment, the head drive control

unit 107 includes a ROM (which may be the ROM 102 described

above) that stores pattern data of a drive waveform (drive
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selectively applied to an actuator of the recording
head 14 so as to drive the recording head 14. In the
foll owi ng, exenplary configurations of an 20 inage
processi ng apparatus (data processing appar at us)
including a printer driver and corresponding to the
host side that transnits_é mge data for form ng an

i mage at the inaging apparatus according to

- GO 3y o bl BLER T UEL 00 Gescy e

the i magi_ng apparatus and t he i mage processing
CQﬂﬂﬁaFﬁFu§OrSB@r%Rﬁ%ﬂﬂﬂ‘ﬁﬂAt€°§ﬁ668%%%n?% e (e vpr egsptorm
i nvention may make up an inmagi ng system according to
dedre epbddifment thd RUie pmesentriveavesvéOrrnm Asgsuiimpgecircuit
driver 120 at the host side as is 5 illustrated in

1id1@dingnehuges] ar WM (Feal exaMBnagenment Modul e)
processing part 131 that converts inmage data 130 that

are repfﬁé@@i&ﬁn&w% ren%%@ﬁﬁeHis_edtlfl@rh i&rqfver 108

dlsplay provi ded appl |cat|on sof fwar e,
a 1) dat resent ed oIor space

i 8i38s 9 bBLEE 1 Gglsteeéo oThBRED s %

col or representatlon to CNN col or representatlon) a
COB@@BR“@BP%C‘RO EiferadticdnFbaaalr &t ofhe Ramgigadpta from the

processing part 132 that perforns bl ack
heg@ndraveondubder woltol O7emevabktph ocesses dhatthéatches the

converted CMy value; a gamma (y) correction part 133

rdgiateirnal vudese o dropl ehikh appiseat iwitramentlatch signal
reducti on processing part and is configured to

£ R EAEMLORUL, O RN +GRAT 866 L0 fd eGlind bRGersion
characteristics of a relevant recording apparatus

ci%%%é%r ievel shifter) that changes the level of the cutput

value of the latch circuit, and an analog switch array
(switching unit}) that is on/off controlled by the level
shifter, for example. In this embodiment, by performing
on/off control of the analog switch array, relevant drive
waveforms included in the generated waveforms may be
selectively applied to an actuator of the recording head 14 so
as to drive the recording head 14.

In the following, exemplary configurations of an
image processing apparatus (data processing apparatus)
including a printer driver and corresponding to the host side
that transmits image data for forming an image at the imaging
apparatus according to embodiments of the present invention
are described with reference to FIGS.7 and 8. It is noted

that the imaging apparatus and the image processing apparatus
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preferences of a relevant user; a zoom ng part 134

that perforns a zoom ng process on the corrected

i mge data 20 according to the resolution of the

rel evant recording apparatus; and a hal ftone

processing part 135 that includes a

many- val ued/ smal | -val ued matri x for replacing the

zoom processed i mage data®®ith a pattern arrangenent

of dots to be sprayed fromthe relevant recording
acgspaiiaguse esbedpremteroidrthgepredontt intentiost meivdemags up

is -37- illustrated in FIG 8 includes the Cw (Col or
arVaRegementysibdutedoptiotess g pabbdilddnt hat Wtenyekksnt

i mpage data 130 that are represented by col or space
irMsed ifser. monitor display provided by application

software, for exanple, into inage data S represented

by col or space_suitably u i_n recor di ng,  apparatus

(o, o0 Rl BERRPT (Bl o BatCRR Eot e PA5
_representation); the BG UCR (Bl ack Generati on/ Under
ljédlls&rfatﬂénﬁ{}a#@ pf oE¥SIdeg FaftTM18cotpratiaeaegiens Module)

bl ack generation/under col or renoval processes on the
przomssinad PEVY 191 vidiale coavgrithe lgageed(ty 166 rtdetti eme

part 133 that includes a droplet application anmount
radprdisehnited pyrocesst paed tusadd fbs meonfdgurieshlle® provided

perform i nput/output correction reflecting the

by GLakhshi 65 8kade @O%V%ﬁﬁmbi@é,orﬂjlﬂg FRRA! d4s
-1

or the preferences of a relevant user.” 15 In the

il i f E | i.t 100
rdgr Ui 8LoRy PIBR0 Tllecbuk bty b0 SO Yocdiilihg

art 134 that performs a zoonin rocess on. the
aFg’&FPéFEFede -PrageC R dtH O4c 6P Fﬁﬁgf-gt%‘?ﬂe TS uPeATof

the rel evant
representation); a BG/UCR (Black Generation/Under Color

Removal) processing part 132 that performs black
generation/under color removal processes on the converted CMY
value; a gamma (¥ ) correction part 133 that includes a droplet
application amount reduction processing part and is configured
to perform input/output correction reflecting the
characterisiics of a relevant recording apparatus and/or the
preferences of a relevant user; a zooming part 134 that
performs a zooming process on the corrected image data
according to the resolution of the relevant recording
apparatus; and a halftone processing part 135 that includes a
many-valued/small-valued matrix for replacing the zoom-
processed image data with a pattern arrangement of dots to be
sprayed from the relevanit recording apparatus.

A printer driver 140 at the host side as is
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recordi ng apparatus; and the hal ftone processing part
135 that 20 includes a many-val ued/ smal | -val ued matri x
for substituting the zoom processed image data with a
pattern arrangenent of dots to be sprayed fromthe
rel evant recordi ng apparatus. In the follow ng, inmage
processes executed by a printer driver at the host
side according to an embodi fient of 25 the pr esent
_invention are described with reference to FIG 9. -38-
iljeesraicag £8 THe Hriesdmdesntbai MRt (Cakfen Meragemgnt
command is issued through application software
Moglpdedt pangcess ang datet fi3dc edsitngoapparativmcsuchtas 180 that
personal conputer, the printer driver determnes the
ardeyReSrebefbieChy ddIGiruded deNudBd SrdPREnidRR: hkeugh an

obj ect determ nation process 201 to pass down data

p%?%igkggggl%g?ifg%{% e%ﬂk%%grgbjgg d%% ‘e, into imPge data

peci I mage data of téxt I'magde data o

one or e lines 203, inmage data of graphics 204,
reaoPigE Ha T GHeoor SurRLT ks 0 SFEopAsEds
down through their 10 corresponding routes to be
appegessseds - As, iRCEHHEOWMPL FePresontatidt dro &8ffuselng
process 206 is perfornmed on text 202, lines 203, and
regiraphintat204) ; Hur tHWIUCRa (Bdkok Gatetd nigprpiUacess 2038y
a BG UCR process 209, a total anount regul ating

RefHoRE8$ Sp2ddes St HOANMMB2COREECHEOFbARs 1ReRsS 213,
and a text dithering process (hal ftone process) 215

gega%gc,aﬁgﬁg{éﬂ&u%% O Xt 3G 1 AEQLOL < JBIGNIAG RERGESSeq oy

process 210, a total anmpbunt regul ating
rocess 21 correctjion proce 214, and a

v rARE Bl TG O bogRbret i Bae. IR3shas Dygiuges o

performed on |ines 203 and graphics ,
droplet application amount rediction processing part and is

configured to perform input/output correction reflecting the
characteristics of a relevant recording apparatus and/or the
preferences of a relevant user.

In the illustrated embodiment of FIG.8, the control
unit 100 at the imaging apparatus side includes the zooming
part 134 that performs a zooming process on the corrected
image data according to the resolution of the relevant
recording apparatus; and the halftone processing part 135 that
includes a many-valued/small-valued matrix for substituting
the zoom-processed image data with a pattern arrangement of
dots to be sprayed from the relevant recording apparatus.

In the following, image processes executed by a
printer driver at the host side according to an embodiment of

the present invention are described with reference to FIG.9.
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20 204. Wth respect to i mages 205, a color

determ nati on/ conpr essi on net hod determ nati on process
211 is perforned, after which a col or adjustnent
process 222 and a color matching process 223 are
normal Iy performed, followed by 25 a BG UCR process
224, a total anount reguI%ting process 225, a -39-
ganma correction process ; 6} and an error diffusion
process (halftone process) 227. |In a case where the

i mage 205°FCTHeXkAR 188 PECHAVe HPABFENthaliehoa ‘print’
colors, an inmage decinmation process 231, a color

commpu@thsnhﬂpﬁmb¢®$0232,aapEiQ@thmlnaﬁ¢wamg pprecaetsng on a
233a or an indexl ess process (process wthout col or

datiat ghb ey s daghipaeapelf onaktas af tiRirswhkbehcbhigut B8 UGR
process 224, the total anpunt regul ating process 225,

priHﬁQ%&Prc{eec%‘rh‘iﬂeBr?ﬁ@séyﬁgbﬁ'ofa%% %ggse_{ﬁ@ﬁuded in an

usion process (halftone process)

10.1t is. noted,that .in the case
inBFE AL e gm0 B Epir tm ik 4GP Pracear 201 co pass
operation) process 241 may be perforned before
doer ¢k HF e "Eoler Tha %ﬁ%@mﬁﬁsﬂc edgegbetyrand when
the object is determned to be an inmage, the col or
Speamt thianglpr doess 232amay bexipetfar medgel8ata ¢ohienavays
sets of image data processed according to their

mo6j Blied YAUES, dk@geeantbi fedytdiaeneoset aph iBGE data of
data to be passed down to the recordi ng apparatus

onki SRGhAG: HRRRLALYS §t88)asdda I@uokadoLaat L AD; | mage
processi ng nethod 20 according to an enbodi nent of

co%gggﬁkn fﬁ& fon%%gtkgnbéSprocessed

As 1s shown in FIG.9, a color adjusting process 206
is performed on text 202, lines 203, and graphics 204.
Further, a color matching process 207, a BG/UCR process 209, a
total amount regulating process 211, and a gamma correction
process 213, and a text dithering process {(halftone process)
215 are performed on text 202. A color matching process 208,
a BG/UCR process 210, a total amount regulating process 212, a
gamma correction process 214, and a graphics dithering process
{halftone process) 216 are performed on lines 203 and graphics
204.

With respect to images 205, a color
determination/compression method determination process 211 is
performed, after which a color adjustment process 222 and a

color matching process 223 are normally performed, followed by

a BG/UCR process 224, a total amount regulating process 225, a
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concerned with processing perforned at the BE UCR
processing part for executing black generation and
under col or renoval on a CNY value. In the follow ng,
a black ink incorporation process 25 associated with
t he i mage processing nethod of an enbodi nent -40- of
the present invention that is executed by an inmge
processi ng apparatus (host3®0) through control of a
printer driver is described. In the present

gagmbodbreat i thepnecdsaurm2 6amandt aof ebt@c kiiffadi dnopliecess
incorporated is arranged to be 5 within a range of

(HA1F2UnEl pocefI 217 < T20% AsEr §RErd OchdrieMRMR 285 is

decrease in i mage gl ossi ness. For exanple, an UCR

de(t%b'}ﬁx%ﬁﬁok8rh£&£%’oa'n)oz%r QEESS thbako] SrE oMl used in
a ac I'nk 1 ncorporation process 1S represented by
the follow n formula: 10 K

) = g Xmn(Y, M gz Y =
deg mafipp BIRFESK g 2 EOROT1BYPSTREHotRILITR %P -t fie

above fornula, "p' denotes the so-called UCR rate,
coded metubiad | praess ¢ 3@e arbiehr angexled u@maesisn (rocess

range of 0-100% (i.e., 0% < p < 1000). In the present
wienbad pehdr mdrechrmdg)mipdbl ack pakfozfled Ncoftyear atiieh the

anount is regulated according to the graph shown in
Bd7/UER1Brofe 8t ayseal @ diR Jta 12 -RReEET thadth d @R prYvebe 225,
the gamma correction process 226, and the error diffusion
process (halftone process) 227 are performed.

It is noted that in the case of processing lines or
graphics, an ROP {raster operation}) process 241 may be
performed before performing the color matching process 206,
and when the object is determined toc be an image, the color
matching process 232 may be performed.

In this way, sets of image data processed according
to their object types are recombined into one set of image
data to be passed down to the recording apparatus (imaging
apparatus side).

It is noted that an image processing methed
according to an embodiment of the present invention is
concerned with processing performed at the BG/UCR processing
part for executing black generation and under color removal on
a CMY value.

In the following, a black ink incorporation process

assocliated with the image processing method of an embodiment
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realized by a solid color black ink, and when the
grayscal e exceeds the prescribed | evel, the
correspondi ng grayscale may be realized by a
conposite color ink corresponding to a 25 m xture of
cyan, yellow, and nmagenta. -41- In the present
enbodi nent, the C, M Y subtraction anount (under
col or rempval anount) and $%e bl ack generation anount
correspond, and thereby, the UCRrate is set to 100%
of] rhgnrakrcenhat i veN Eifodilddntls ereonted o T evede a
reversal 5 of the grayscale due to non-uniformty of
priche sisikgaappata tidhie(hdddR a0at ehmayghecset rd 0 ciOQYoenhyter
when the bl ack incorporation anmount does not exceed

ardiRerPrasgekbedoamounty Hhe g@ggw%f%@&ﬁéw, the maximum

i ncorporation anount is se ccording to an inage

sine t ,an n_inma 0. sensar
oot Si Eatlt X At MmO BOLALRed' S rhAPEE. 61 B
Jreproduction. The bl ack incorporation anmount is set so
wif a3t hangF o3k tewd oft-& bl 86k <i Ragedly Hotomser to
substantially degraded upon form ng an i mage on a
PIGVEESy ar 6eor e 9y edimame gdeRsasegt ossKopapemple, an UCR
sem - gl ossy paper, or matte paper used 15- for inkjet
(unelear dbhgr remdddly wayddse gheassisessm@inibl agledmay abeiack
prevented from bei ng degraded. Al so, the maxi mum bl ack
inkNKnchPBOEROI A I b RAMMUNL r8psELested HathMIeA 180 ng
image is recorded on a glossy recording nmedium the
fogh%§ggness of the recorded inmage may not be
substantially | ower than that of the 20 recording
medium In this way, the gl ossiness of a recorded
i mage may be prevented from being | ower than that of

the recordi ng nedi um
K=p X min{(Y, M, Q)

Y' =Y - K
M" =M - K
C’'=C-K

It is noted that in the above formula, ‘p’ denotes
the so-called UCR rate, and is usually set to an arbitrary
value within a range of 0-100% {(i.e., 0% < p = 100%).

In the present embodiment, the maximum black ink
incorporation amount is regulated according to the graph shown
in FIG.10. A grayscale up to a prescribed level may be
realized by a solid color black ink, and when the grayscale
exceeds the prescribed level, the corresponding grayscale may

be realized by a composite color ink corresponding to a

rixture of cyan, yellow, and magenta.
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In the present enbodinent, black is realized with a

solid color ink until reaching the prescribed maxi num

bl ack 25 ink incorporation anmount. A grayscal e

requiring black ink -42- exceeding the prescribed

maxi mum bl ack ink incorporation amount may be

realized by gradually incorporating a conposite of

cyan, magenta, and yellow4ln this way, the maxi mum

amount of black ink to be 5 used may be controll ed,

and coIorEhnkhﬂrprﬁiﬁm%smﬂesﬁﬂﬁay.behei@cdrpdraﬁeﬁxe@tion

that the decrease in glossiness nay be prevented and
arictmge (dageadabion rmyowe Reduses. adl Sthe iHl adlORAErSORAon

with a case of printing black entirely with a

aﬂro%%eceekeg;iswﬁoa%rd a1l agly OknheYabr f@&?ﬁtsa’seacngo 100%.

yel e present énbodi ment , hlg |ghte
ort| real § zed, wi.th the sol
23RE-IRY U8 S léﬂreévgcéreorgrrf%? U edthrsar
reduced as is shown in FIGIIl, and a snoboth contrast

Ofrdfieh@r REEFR LR VA D, n%”’f‘lﬁlrf@ﬁla%’élyt%f gFiy i5 anesnt, the
since the solid 15 color black is used in the present

Ut&nredeneay , bé nprovied 10dHaradvewhsti tse fehadie iobbaippedtion
conpared to the case of using the conposite black as

amcsnitl Bost rasedetdedd Ghb2 prEkEriBed Sarowgt@ph i ndi cati ng
gl ossi ness nmeasurenent results upon inputting a patch

of R =0, Tﬁ%‘méklﬁHMjﬂiatkolgﬂ th@rpo£45§39 éﬂgant is set

changi ng the maxi mum bl ack i nk 1 ncorporation anDunt

ed usjing mcr | oss 600 by BYK-Gard er
R R R e L

i ncorporation anmount is set to 100%in mhlch case
se§§8§glﬁg§%u§§§on result that may be obtained from four-color

reproduction. The black incorpeoration amount is set so that
the gleossiness of a black image may not be substantially
degraded upon forming an image on a glossy recording medium
such as glossy paper, semi—glossy paper, or matte paper used
for inkjet recording. In this way the glossiness of black may
be prevented from being degraded. Also, the maximum black ink
incorporation amount is set such that when an image is
recorded on a glossy recording medium, the glossiness of the
recorded image may not be substantially lower than that of the
recording medium. In this way, the glossiness of a recorded
image may be prevented from being lower than that of the
recording medium.

In the present embodiment, black is realized with a
solid color ink until reaching the prescribed maximum black

ink incorporation amount. A grayscale reguiring black ink
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significantly decreased, in the present enbodi nent, by

25 reqgul ating (reducing) the maxi num bl ack ink

incorporation | -43 anpunt, a decrease in inage

gl ossi ness may be prevented. FIG 14 is a graph

indicating results of perform ng sensory evaluations

on i mage outputs of Test Charts No. 1 and No. 5

di stributed by the Sociefﬁéﬁf El ect rophot ography of 5

Japan that are obtained by having an inmage input
exgppatay ukhe rimf e cteBRxeRaRt Bl 230H Ik pocorperasidn

images wth differing maxi mum black ink incorporation
amappunhsy sted¢  tdedrieted. byt grsduabl gdirddwatporatanhge asebspoyite

eval uation val ue represents good image quality and a
ofSePsAl Ymeyahuat iom yahuewof 2 or above 10 represents

an acceptable image quality level. By incorporating

bl ack ink : eo e r hzed .wit

respect t%n2%%§?§%§Hc$igfEéﬁ%ﬁ%ﬁﬂ%%? ﬁbﬁga%% C%réﬁk fo e

bal ance so t hat | arge .sensory, eval uati ogn val ue nmay
usEd MgRe Ry el e er SP4sCP her bl &r ik GLRESR PEP A g be

anount is 15 increased, the saturation |level of highly
inggroead e put tiheis theajepeedeyradad casd nelle wiaffbeence

in glossiness between a highly saturated portion and
pravehacdwett pordgeonemapdst o aa bd addherdby degesaden

the i mage quality. Accordingly, rather than setting
cohp8r 8h Rl AG 520 71 PKihDLOY ROrAN QR +amRuDt i oy 5

100% the maxi mum bl ack ink incorporation anount b is

f t:q.b %, < %, r.di t .

thg%E 8&ﬁ§%yé osi%e %lgé@ OP %yéga méﬂ%ﬁgar dihg%%f?%, in

odi ment of the present Invention. s S
thgl§%é§én¥wgﬁ£gdy%eg%¥igyg%Pééﬁ%%éig%gtﬁ%%%p%ggtEgnrealized
with the solid color black ink, and thereby the grayscale
differencé may be reduced as is shown in FIG.11l, and a smooth
contrast may be realized.

Also, with regard to gray balance, since the solid
color black is used in the present embodiment, improved
characteristics may be obtained compared to the case of using
the composite black as is illustrated in FIG.12.

FIG.13 is a graph indicating glossiness measurement
results upon inputting a patch of R =0, G =0, and B = 0
(i.e., black) and changing the maximum black ink incorporation
amount (measured using micro-gloss 60° by BYK-Gardner). In
comparison to a case where the maximum black ink incorporation
amount is set to 100% in which case glossiness is
significantly decreased, in the present embodiment, by

regulating (reducing) the maximum black ink incorporatiocon
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anmount is set to 52% the sensory eval uation val ue

falls below 25 two, the m ni num accept abl e i nage

quality level, and therefore, -44- the maxi num bl ack

i nk incorporation anmount is preferably arranged to be

| ower than 52% In particular, based on the sensory

evaluation results of FI( éﬂ as well as neasurenents

of differences in 5 glossiness between the recording

w%d%unr(gag and}gg%' egﬁodgggg mage as %mg
ARNE 157 ( meastT ed By ‘Mo groseTsod by Rr@\’rea &ry,

t he maxi mum_bl ack i nk incorporation anount IS

pref er abl §1Eet? aroih FrHEo% St RaF1RReT ARt &1f] @erforming

val ue of the gl ossiness of a reproduced i mage may 10
sesigbsvarvh i igoy es jondet outhats of f tTest €berdisnyo. 1 and

medi um (paper), According to an aspect of the present
Nd.N¥eat seni buesmebywher: adclikagi g BPRaAit®teseSphy of

pi gment ink, glossiness of a reproduced inage may not

gl ‘EﬁEatUQPé‘ &ﬂﬂde‘&ﬂb@r‘ acking A ftﬂfc_fé %pgggéi‘gﬁus

as gl ossy paper, sem -l ossy paper,

and desirabl e .im e qu y abtalned

e e S S e R

with respect to certaln preferred enbodi nents, it is
magBBuS L ¢ Fat Ry HFAIERES taRa ABERR F T a9 tof S eRRItP - oc&tir is

to 20 others skilled in the art upon readi ng and
nofiedetseaindi erdsheenspayi Bvedtsdhon Thelyr espresents good

i nvention includes all such equivalents and
imapdi fl:editPnsd anddnsolrynet-ethiobtl yn byaihe orscope @bove

the clains. For exanple, it is noted that according

rep@etBgraboy esdasariied ;gabedinEnt 8, of(idhe pggsent

I nventi on,
incorporating black ink, advantageous effects may be realized
with respect to consistency of shadow portions and gray
balance so that a large sensory evaluation value may be
obtained. However, as the black ink incorporation amount is
increased, the saturation level of highly saturated portions
may be degraded and the difference in gliossiness between a
highly saturated portion and a shadowed portion may stand out
to thereby degrade the image quality.

Accordingly, rather than setting the maximum black
ink incorporaticn amount to 100%, thé maximum black ink
incorporation amcunt b is preferably set to be 0% < b < 52%
according to an embodiment of the present invention. As is
shown in FIG.l14, when the maximum black ink incorporation

amount is set to 52%, the sensory evaluation value falls below

two, the minimum acceptable image guality level, and therefore,
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25 the printer driver is inplenented in an inmage
processi ng -45- apparatus such as a conputer and is
configured to control the conputer to execute the

i mage processes descri bed above. However, alternative
enbodi nents are possible in which the inmaging
apparatus includes a procggging unit for executing the
5 i mage processes descri bed above, for exanple. The

] L cat g d and cl.ai.rs _th
1jﬁ£§%’ﬁ%u%$8%%§@é%r fgﬁogﬁﬁggégggt%gﬁFﬂﬁdﬁbﬁg§§é5§F%¥t
licatio . 2004- 327 filed on Novenber 11, 2004,
aﬁ%% geén%Prge2§ﬁ¥%ﬁn§?%Ff é%rch are hereby incorporated
by reference. 10 46 CLAIMS 1. An image processing
met hod f ol pRe¥orHlag -afasgdden tot orerammw avalnedéss
and a bl ack recording liquid incorporation process
rasuflhsr e§pETE. 1o =N weljutst heeencah@its SifgralefedBdces in
generating image data for an imgi ng apparatus that

gllo%s8a8EE OHE efkdr dHar Pedosak Y hEB0E: Ofpabdr§CALA R
medi um t hrough inkjet recording using at | éast a cyan

repEALALAG: bl g, 3 TROGRt . erordl ng Liguid g yellow

%ecor rng 1iquid, angﬁa Ela%kfggégéd GG &Y hEcrd
containing _carbon black, the nethod conprising the

9leeapslof Py &l EFARCH maldemiardmeEk blacsr dhhglneepparation
I ncor poration anmount and controlling gl ossiness of

ampMaEkl B pprefFiHivngeanarnage 0t esqltdsdy thecerdengable
medi um such that gl ossiness of black realized in an

vailpraget f Oreregl cors imegbos$ya reproduced image may

substantially correspond to that of the recording medium

(paper) .

According to an aspect of the present invention,
even when an imaging apparatus uses pigment ink, glossiness of
a reproduced image may not be lost upon printing black on
special paper such as glossy paper, semi-glossy paper, or
matte paper and a desirable image quality may be obtained.

Although the present invention is shown and
described with respect to certain preferred embodiments, it is
obvious that eqguivalents and modifications will occur to
others skilled in the art upon reading and understanding the
specification., The present invention includes all such
equivalents and modifications, and is limited only by the
scope of the claims. For example, it is noted +hat according

to the above-described embodiments of the present invention,

the printer driver is implemented in an image processing
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recording nmediumis not substantially degraded; and
setting the black to be realized by controlling use
of the black recording |liquid containing carbon bl ack
until reaching up to the regul ated maxi num bl ack
recording liquid incorporation anount, and setting
the black to be realized t{hrough addition of
directing use of a conpoST%%’of the cyan recording
l'iquid, the magenta recording liquid, and the vyellow
SHRECGHAFNE U (Y | TOTRE Bl 48R 16 BenfHaTobd-a SqItRes the
an anount of the black recording liquid exceeding the
canggidleat 6d aagdwien Hlaadkagecprdi-ngses gqie st itear phoati.on
amount is required for formng the inmage. 2. The
HIWER@e , PROELSSH N dTRIteG iasnekah B Upb s iwlaiif khich the
wherein 47 the cyan recording liquid, the nmagenta

. . Laui d th oLl , Vi quid .
R PR A T R S e ot Hie Rl ene
. rocessin? met odd$§1c al_ned ig claimz2, wherein the
TR RantbPack T8 eﬁgakpﬁﬁrd PhcFPBtdti on  anmount

is regulated in The black recording Iiquid .

i ncoFporafaseRtpRrBEesS2 Bt rh M aesl Charadt etfses cthof

the recording nedium and is arranged to be greater
benledi t09€ ahde ¢askSidrhdn 1529 ddteThE Japegespr Faasnitng

nmethod as clained in claim3, wherein the maxi mum
applaekthes one M 4-3p7ild 6i HEQEROKAtIOFember 11, 2004, the

entire contents of which are hereby incorporated by reference.




anmount is regulated such that the gl ossiness of the
black realized in the inmage fornmed on the gl ossy
recordi ng medi um does not becone substantially | ower
t han gl ossiness of the glagsy recording nmedium 5.
The i mage processing nethod as clainmed in claim3,
wherei n an under col or renoval anmount for the under
color renoval process isg1ggtusto 100% 48 6. The

i mage processing nethod as clained in claim3,
wherei n an under col or renoval anmount for the under
color renoval process is set to 100% until the under

col or renov tor t he ul at.ed nmaxi m.
bl ack rgborz%hgﬁﬁ?ggi5H%$%%%$6%f5P%§%O%néﬁﬁt}9%£g%%mlng an
undepr i mbéprdr keepvaln o @ conputer at hatadls reenfbguredliquid

. _to performan under color renoval process and a bl ack
lnc??ﬁ%%%ﬁ%ﬁfw PYarasPndorPor AEPBRCpr dcesd witpitespEeeteolor

LgrdlL | NBHE thnes-0alQr stapal g.and generat § jnmge; d £
Slgfor an iﬁgging aé%gratug thgt 'S configurégﬁtggfgé 70 e
thatolér ¢ambeveneda trrecdrdinng medilem t hnaagh dmkpet recording

recordi sing at least a .cyan recording ljquid, a

medﬂ%@enqgﬂgé‘or |ﬁf?%cnﬁ%fo%9V%¥l&ﬁl?%cd?ghéﬁg?ﬁui%, cyan

recanthrgy bllackui®cordi ngadd i d eond ad idg 1 Larbon b acke11ow
whi ch printer driver is executed by the conputer to

rec?ﬁﬂ#ﬂﬂ'ﬁ#ﬂﬁ€l§$ep%“§ﬁ:a r BgBFAL | HRF @ Wedd miATBEdckeontaining
card B Ng lﬂ@']&tﬂd&cgﬁwﬁtéi% acm%au@te%%d sgantrol I'ing

gl ossi ness of bl ack upon

regulating a maximum black recording liguid
incorporation amount and controlling glossiness of black upon
forming an image on a glossy recording medium such that
glossiness of black realized in an image formed on a glossy

recording medium is not substantially degraded; and

setting the black to be realized by controlling use
of the black recording liguid containing carbon bhlack until
reaching up to the regulated maximum black recording liquid
incorporation amount, and setting the black to be realized
through addition of directing use of a composite of the cyan
recording liquid, the magenta recording liquid, and the
yellow recording liquid if the black to be realized requires
an amount of the black recording 1liguid exceeding the
regulated maximum black recording liquid incerporation amount

is required for forming the image.

2. The 1image processing method as claimed in

claim 1, wherein




form ng an i mage on a gl ossy recordi ng nmedi um such
that gl ossiness of black realized in an i mage forned
on a glossy recording nediumis not substantially
degraded; setting the blacki7to be realized by
controlling use of the black recording liquid
contai ni ng carbon black until reaching up to the
regul at BES meiafunt BragRIrecdridiig| i ufd magenta recording
N aTJo] at,] I t c 0.be
i R o R R 2 o Hr Pect thg e 6104 recording
ligeotpostiteirofpidrescyan recording |iquid, the nagenta
recording liquid, and the vyellow 49 recording liquid
if the black to be obtained requires an anmount of the
bl ack recording |liquid exceeding the regul ated
maxi mum bl ack recording |iquid incorporation anount
is required iy fiokdGng dredomages GetABd MBEI NG1laimed in
apparatus that is configured to perform an under
claiplor tewovidl process and a black recording liquid
i ncorporation process wth respect to an input three-
C°|9r Stﬁ@ahma£¥M$ﬁfPﬁﬁbékCQEéHof an iB609595 oration
medi um through 1 nkjet recording using at |east a cyan
amoyrgcor disng rkugukdeda nagent@he ecarldiaky | rquibdgdiag  ligquid

: el l ow recordin liquid, ,and a black recording |liquid
incdi A Ty GArboT bl AEKOTITHE abpardtUe ComASIag: 0F  the
recdf@Ge$Shagiwa) t ahbati § seodaures be pegdkate tdan 0% and
maxi mum bl ack recording liquid incorporation anount
lesgrghattom¥ ol 1 i ng gl ossi ness of bl ack upon forning an
i mage on a gl ossy recording nedi um such that
gl ossi ness of bl ack

4, The image preocessing method as claimed in

claim 3, wherein

the maximum black recording liquid incorporation
amount 1s regulated such that the glossiness of the black
realized in the image formed on the glossy recording medium
does not become substantially lower than glossiness of the

glossy recording medium.

5. The 1image processing method as claimed in

claim 3, wherein

an under color removal amount for the under color

removal process is set to 100%.




realized in an imge formed on a gl ossy recordi ng

mediumis not substantially degraded, set the bl ack

to be realized by controlling use of the black

recordi ng medi um cont ai ni ngyg carbon bl ack unti

reaching up to the regul ated maxi num bl ack recording

liquid incorporation anount, and set the black to be

real i zed.t hrbugh adai¢i qrraefediimect g huse efs aclaimed in

conposite of the cyan recording liquid, the nmagenta
Clailedr dihgtFHquid, and the yellow recording liquid if

the black to be obtained requires an anount of the

bl ack regsondiieg lduid exeeed ngnothe Feguldtedinder color
maxj mum bl ack recording |iquid incorporation anount

renp¥ar eQUPFRESf 6Ff F6ENitRy tWS iviHge 9ie ThedeFragbher removal
a S [ ' aj 0 ej . cyan.
o e T i1, The Tagenrar aed g % B gh g etiauie
incyepdont recordbugt | i qui d, and the bl ack recording
liquid contain pignent. 10. The inmagi ng apparatus as
claimed in claim9, wherein the maxi num bl ack
recording liquid incorporation anpunt is regulated in
the bl ack recording liquid incorporation process
according t o\ chanacker i stiesr ofruhheon I COEGhPGr SBAitWR:  is
and is arranged to be greater than 0% and |ess than
conkbenrad ten@Giiadithg® appafstusaecl Bemed } npepaeAe1@nd a

bla@@efg&gr&bﬁgnﬁﬁhﬁyg]QE@%§p5§QQEghn%£dé¥§§jwith respect to
i ncor poration

an input three-color signal, and generate image data for an

imaging apparatus that is configured to form a color image on

a recording medium through inkjet recording using at least a

cyan recording liquid, a magenta recording liquid, a vyellow

recording ligquid, and a black recording liquid containing

carbon Pklack, which printer driver 1is executed by the

computer to perform the steps of:

regulating a maximum black recording liguid
incorporation amount and controlling glossiness of black upon
forming an image on a glossy recording medium such that
glossiness of black realized in an image formed on a glossy

recording medium is not substantially degraded;

setting the black to be realized by controlling use
of the black recording liquid containing carbon black until
reaching up to the regulated maximum black recording liquid
incorporation amount, and setting the black to be realized
through addition of directing use ©of a composite of the cyan
recording liguid, the magenta recording liquid, and the

vellow




anmount is regulated such that the gl ossiness of the

black realized in the inmage fornmed on the gl ossy

recordi ng medi um does not becone substantially | ower

Chan gl ossiness of the glagsy recording nmedium 12.

The i magi ng apparatus as clainmed in claim10, wherein

an under col or renoval anmount for the under col or

renoval CpEeE@ERy | sligilido 100%h61 bUdck Theoi nagi ngbtained

atus lLai ned,in clam 10 erein .an .under :

reqéﬁﬁ%ﬁ %gnﬁwalﬁgﬁngﬁttpgrq%ﬂ%g%n 8FOtar e qﬁéﬁgﬁglexceedlng
the pregesstiesl sedximud 00%aunt | tethedmglern ie@lior 1es®¥dbration

anount reaches the regul ated nmaxi mum bl ack recording
AmOYRy i Y TSHEGTFOrERY orf EidtthttheL 484  mage processi ng

apparatus that is configured to generate imge data

for an i magi ng apparatus that forns a col or inmage on

a recording nedi umthrough inkjet recording using at

| east aScyariy e¢tiediing | eppRdatas neagert a isr econdiiggred to

I.qui |l ow. recording-liquid, and bl ack .

per gl & o i F o BonEaT RV AG CaPboRebRdek,* UiAck recording
1 iquappat et atSpo conpsn ShAgee 8s P Bhekedpbver tthaty I Shput three-

configured to performan _under color renoval process
coloindSadBfhck 2Recdrdithg? | FAUPE  TFEEr por aBi die rciess medium

thrdidih HESRREL 1O-aful AgUtudiiLeseol 0lao 8l ghal, Ahedl Al £y; ng
a maxi mum bl ack recordi ng |liqui I ncor poration anoun
Liquant cont moddemp glosshmessy of L bjwick, upon yellow recording

liquid, and a black recording liguid containing carbon black,

the apparatus comprising:

a processing unit that is configured to regulate a
maximum klack recording liguid incorporation amount and
controlling glossiness of black upon forming an image on a
glossy recording medium such that gleossiness of black
realized in an image formed on a glossy recording medium is
not substantially degraded, set the black to be realized by
controlling use of the black recording medium containing
carbon black until reaching up to the regulated maximum black
recording liquid incorporation amount, and set the black to
be realized through addition of directing use of a composite
of thne cyan recording liquid, the magenta recording liquid,
and the yellow recording ligquid if the black to be ocbtained
regquires an amount of the black recording ligquid exceeding
the regulated maximum black recording liquid incorporation

amount is required for forming the image.

9. The imaging apparatus as claimed in claim 8,




form ng an i mage on a gl ossy recordi ng nmedi um such

that gl ossiness of black realized in an i mage forned

on a glossy recording nediumis not substantially

degraded, set the black tagbe realized by controlling

use of the black recording |iquid containing carbon

bl ack until reaching up to the regulated maxi mum
wheigiek recording liquid incorporation anount, and set

the black to be realized through addition of

di recti ngeuseyzof asconposgt eicfuitche tyan mseeertdi ngecording

liquid, the magenta recording liquid, and the yellow -
liqbd, reeer dengoli gudritfinghe iblaek todberobtidi fied recording

requires an anount of the black recording |liquid
1igexeesding 4 hei segyl ated maxi mum bl ack recording

['1quid incorporation anount is required for formng

the i mage. 15. An inmmging system conprising: an

i magi ng apparatus that is configured to forma col or

I mage opoa r cording,nediun1through ink{et recordi ng .

usi ng at "t east® atEyah"? e GEPETRG IS G S At egentta cLaim 9,

recording liquid, a yellowrecording liquid, and a
whelidek recording |iquid containing carbon black; and

an i mage processing apparatus that is configured to

gener at ehé mageidata Porckherdomgiingy apparatiusinabighration

i mage processing apparatus includes a printer driver
amodrm@at iiss cesbigured toiper faian amlunder eekordiagoval iquid

process and a black recording liquid incorporation
incdFREESS: WM t BAReReCt ab8oralnhNP tIN88GQ Al tSi@nabe the

regul ate a nmaxi mum bl ack recording liquid

recéﬁ&ﬂﬂPQE@&iﬁﬂ,agHHnEsa%%f§%Héfléénge greater than 0% and

less than 52%.

11. The imaging apparatus as claimed in claim 10,
wherein

the maximum black recording liguid incorporation
amount is regulated such that the glossiness of the black
realized in the image formed on the glossy recording medium
does not become substantially lower than glossiness of the

glossy recording medium,

12. The imaging apparatus as claimed in claim 10,
wherein
an under coler removal amount for the under color

removal process is set to 100%.




gl ossi ness of black upon form ng an i mage on a gl ossy
recordi ng nmedi um such that gl ossiness of bl ack
realized in an image formed on a gl ossy recording
mediumis not substantiallst degraded, set the black
to be realized by controlling use of the black
recording liquid containing carbon black until
reaching up to the regul ated maxi num bl ack recordi ng
l'iquid incorporation amount, and set the black to be
real i zeé|3thr”ght@hifa@mliwoﬁpéﬁrarcpéctaiSn@hﬁsi@e@if i claim 10,
whefOhposite of the cyan recording liquid, the magenta
recording liquid, and the yellow recording liquid if

the black to be obtained requires a nou of the
bl ack. 1 &EoPUFRG Frdai"d XM ngTothe Faguldiediidsr color
remdRx] Mud bk agk i et dicBg 110i0GUIthHiNCATRONEdON c@M®HNtemoval
is required for form ng the inmge.
amount reaches the regulated maximum black recording liguid

incorpeoration amount.

14. An image processing apparatus that is
configured to generate image data for an imaging apparatus
that forms a color image on a recording medium through inkjet
recording using at least a cyan recording ligquid, a magenta
recording liquid, a vyellow recording liguid, and a black
recording ligquid containing carbon black, the apparatus

comprising:

a printer driver that is configured to perform an
under color removal process and a black recording liquid
incorporation process with respect to an input three-color
signal, regulate a maximum black recording liquid
incorporation amount and controlling glossiness of black upoen
forming an image on a glossy recording medium such that
glossiness of black realized in an image formed on a glossy
recording medium is not substantially degraded, set the black
to be realized by controlling use of the black recording
liquid containing carbon black until reaching up to the
regulated maximum black recording liguid incorporation
amount, and set the black to be realized through addition of
directing use of a composite of the cyan recording liguid,

the magenta recording liquid, and the yellow




52

recording liquid if the black to be obtained reguires an
amount of the black recerding liguid exceeding the regulated
maximum black recording ligquid incorporation amount is

required for forming the image.

15. An imaging system, comprising:

an imaging apparatus that is configured to form a
celor image on a recording medium through inkjet recording
using at least a cyan recording liquid, a magenta recording
liguid, a yellow recording liguid, and a black recording

ligquid containing carbon black; and

an image processing apparatus that is configured to
generate image data for the imaging apparatus, which image
processing apparatus includes a printer driver that is
configured to perform an under color removal process and a
black recording liquid incorporation process with respect to
an input three-color signal, regulate a maximum black
recording liguid incorporation amount and controlling
glossiness of black upon forming an image on a glossy
recording medium such that glossiness of black realized in an
image formed on a glossy recording medium is not
substantially degraded, set the black to be realized by
controlling use of the black recording liquid containing
carbon black until reaching up to the regulated maximum black
recording liquid incorporaticn amount, and set the black to
be realized through addition of directing use of a composite
of the cyan recording liquid, the magenta recording liquid,
and the yellow recording liquid if the black to be obtained
requires an amount of the black recording liquid exceeding
the regulated maximum black recording liquid incorporation

amount is required for forming the image.




