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DESCRI PTI ON | MAGE PROCESSI NG METHOD, PRI NTER DRI VER
| MAG NG APPARATUS, | MAGE PROCESSI NG APPARATUS, AND

WO MAGENS2SYSTEM TECHNI CAL FI ELD The present i nRenir2005/020761

relates t o an i mage processing nethod, a printer
driver, an inmagi ng apparatus , an inmage processing
apparatus , and an i mgi ng-system BACKGROUND ART An

i nkj et recordi ng apparatus including a liquid dropl et
di schargi ng head as a reamgtmigmend, for exanple, nay
be applied t o an i magi ng apparatus such a s a
printer, a facsimle nmachine , a copier, or a nulti-
function inmagi ng apparatus configured t o performnore

e iy SPCPBorrro apparn i PEN g R b

erforma recordin rocess by discharging a recordin

KT UStrc f1VAGT] RROFE SN ARHARPUSy o HESETIH (&Y STeM
recordi ng medi um such a s paper, OHP , and any ot her
type of nedium on which ink or sone other type of
recording liquid may adhere . The inkj et recording
EHIPBNIAAGS FiTES.Dcapabl e of recording a fine color inage
at high speed. Such an inkj et recording apparatus i s
becon ng i AtlepskBghY PR @Iod He1REESORS! afSEnQYM NY t
o its noderateprice and its ability to record

Wolpt ' LARge [ ecial . f
SR B PR o gl PR G B8y Hpqratus, an

f%é&%’p%%%%§%§%83a55§¥5éﬁ%J‘Qﬁ %Esgmgggnéo¥§stem.

BACKGROUND ART

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

Such an inkjet recording apparatus is becoming

increasingly popular for personal use owing to its moderate
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running cost. In turn, for exanple, color printers
using the inkjet recording apparatus capabl e of

wW@eo0a519g1 | nages not only on speci al paper forPCTEP2005/020761

printing but on normal paper are being introduced into
the market. However, it is quite difficult to
adequately satisfy all condigtd ons pertaining to
characteristics such as color reproducibility of the

pecos dadl | Mg epidurgbibi t¥cokd WHgH-@fa3t3YCenagEY! :
characteristics of ?he recg?ded i%ni??a %egthgﬁgng,ﬁgbn using

ggé@iaﬁ|§§5gfubordﬁﬁkPg?ig%é@£ iﬁ%& ' gsﬁﬁgﬁg% %Qg%ﬁQﬁ?g

ability, for exanp erefor recor

L.quj be ed i 5.se|lected based qn the,

%‘h@%&%‘é ﬁ%"ﬁ cosl{%géi A V%’PJF%??? | T &8¢ gPHi RGP RAgew

of the inkjet recording apparatus . It is noted that
FERhHRT parfi CUFBr | 08| PFIEAS. COle¥epuaARELYS using the
satisfy the above conditions in an inkjet recording

appEeat 1RCqUehing sppanatysr ezbalnl peff prinhigh $peges not only
recordi ng on normal paper. Generally, ink used in

pmkgmtcizc gragieng fonciukpst wat Bt iagy bus BRI Ao LRAPGNREr are
in addition to coloring and a wetting agent such as

B Ve rimt dRfudeueyeob i fge choaaing. Dye is widely used
as the coloring, owng to its good col or devel opnent

ot oduced Uit age. basn TR SRCRER R R efBdRrery
A RO RERPe" e B e CBy - OBST ST figch as
speci al paper for inkjet printing that includes an ink
& kﬁQqudgféP}lhgﬁé%%the recorded image, durability, light
resistance, drying characteristics of the recorded image,
feathering, color bleeding, dual printability, discharge and
stability, for example. Therefore, the ink (recording liquid)
to be used is selected based on the characteristics being
prioritized 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
wafer as its main component in addition to coloring and a
wetting agent such as glycerin for preventing clogging. Dye
is widely used as the coloring, owing to its good color

development characteristics and stability. However, an image

produced using dye-based ink lacks durability and water
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adequate water resistance characteristics cannot be
achi eved for an imge printed on normal paper. In

WO e@efs199ear s and conti nui ng, pignent ink usi NECPIRROEIN20761
such as organic pignent and carbon bl ack as the
coloring instead of dye is being developed in order to
resol ve one or nore of thesroblens described above.
Si nce pignment does not dissolve in water, the pignent

rggiggg‘g{;@dwéﬂﬂ r%gg!rﬁp%BS%QQeﬁgx?é'Hisad%dy,o@éa‘é‘é@_dnt 0

y dispersed in water so that the pignment ink

.y be used as an.aquequs | S [ NaY

S BPERERTSAE” (e GO0 NG ol orof Yal Tk Sp§otas! Pipdr for
durability of an image_faqrmed on normal .paper or .
igkaetaPrpapEt9 nip the NChPFEF edn cb‘?ﬁ)aﬁ%ﬁfﬁbg”f%gag% b Bpwever,
usi ng dye-based ink. However, when bl ack pignent ink,
adeqpritat wdten resjistenrer ehararber Hueh T GandidPRgaghieved
speci al inkjet printing paper such as gl ossy paper,
fPeManginagy papeied amnd noathe paper, gl ossiness may be

lost in the printed i mage since the black pignent ink

i ncl udes capbpi-dl@Gkeas idhs eofponenty, |pidnsnt, ink using
according to the disclosure of Japanese Lai d- Open

pIFi’at ent Bubli &é‘t%toiagl‘iﬁq gfi%&%h%%&é%afm tyipes ab Bhack

are provide ack i nk including pignment

may he used _when prjnti.ng,on_no rs | agk 1
G hel &BFF@&-‘%@% Pl § cipa FeLiTi 4 %e%g% resesve
Sl ossi noss may, e used rather Lhan, g Bl ack BB iment

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 oOr 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 glossy paper, semi-glossy paper, and matte paper,
gloésiness may be lost in the printed image since the black
pigment ink includes carbon black as its component.

In turn, according to 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



paper such as gl ossy paper, sem -gl ossy paper, or

matte paper, for exanple . Al so, according to the
waoele@eloswar es of Japanese Lai d- Open Pat ent Publ PCEHIP2005/020761

No. 2004-82709 and Japanese Laid- Open Patent

Publ i cati on No. 2000-225719, a conposite bl ack ink

made up of the three col orgcyan, magenta, and yellow

is used rather than black ink for realizing black on

d%ree%glg ef’%g%epra?%%h iay mgkﬂﬁﬁnpxﬁ%e@o&rﬂesgl RSSYbRaReEd

or exanple . wever, in the case of

provi di t pes of. bl ack. ] Jd Jat | n .
1BEPrEr ShEn (e OB paperehe 18 8l oBegT RE0RE Ppegt™
di scl osure, the nunber of ink, tapks and heads hav% to
DBPernERER Y, THARFYa DRSSy s PEIH FHHOFR M ngTalig-te Paper,
restoring the heads has to be enlarged as well so that
foastsampyei ncrease. In the case of using the conposite
bl ack ink made up of cyan, magenta, and yellow rather

5 t han usi ngabsackadcadediony fmoi thendisol specisalofpdpprnese
such as gl ossy paper, sem gl ossy paper, or matte paper
1288 d-9pdhsslesed pubthediaht R6. d2604-082TES ansl De@ahkaeklaid-
I's realized without using black ink, color may be

iﬁ%? lot%ﬁ%n§§§2§{§%$§%l%Qﬂ'%@b@L2§§gi@Psa Rr$RsitleNe@ack ink

ne of color is represented by m xi ng

t hree col ors, en the tone is i t :
AOlE Bhcha TRl B EY o | AR EA e Dked Sy bd® "o
three tinmes the anpunt to be used £T tEe case af

redpreds sherngleade bhaclecdisgtizing black on special paper

10 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 types of paper, as is
proposed in the first disclosure, the number of ink tanks and

15 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

20 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 is represented by mixing

25 three colors, when the tone is incremented by one level, the
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with a solid black color ink, and thereby, the
differences in tone may stand out especially in

whe@hlosght ed portions in which small anounts OPCT/BRGTE0761

used. DI SCLOSURE OF THE | NVENTI ON The present

i nventi on has been conceived in response to one or
nore of the probl ens descrilged above, and it provides
an i mage processing apparatus, a printer driver, an

aﬂagt%aﬁlpf&l{cﬂidt&oﬂiﬁnk”@@eb@r@é?&ﬁ%é}gb@pEﬁE@éuﬁlmé‘thhe
an i magi ng systemthat enable formation of a

bﬂBQﬁ%L%%'B£ quJthE|8gé Lé?”?éﬂf&é&ﬁt?h%”@ﬂé 8fa%k color

gI ossy recording medi um I ne eci al ‘paper Suc

| os se | os n

38 L e Pty PBET ipeeTgl bl AoteSpnes in
the bI ack i According to an aspect of the present
Fﬂ{}%ﬁ?a}yorﬁtaéﬁig |°ﬁ§g@35?6é%§35}’ gt ecRdd ongepr BoF Beens hir which
i ncludes the steps of: regulating a maxi num bl ack
pBabk dimyritisqwifd indicerponstd on anount such t hat
gl ossiness of black realized in an inmage forned on a
gl ossy recording nmediumis not substantially degraded;
and setting the black to be realized by the black

pesersHurE lomuing: dRt/zhTigachi ng the regul ated maxi mum
bl ackrecordi ng T1qui d incor por ati on anount, and

tt th rough additi on. of
R e L AR L
recordi n% O%w and th]_g %/el | ow

résponse Or more o0 he problems described above, and

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 liquid containing pigment on a glossy recording
medium including special 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 liquid
incorporation amount 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 the black

recording liquid until reaching the regulated maximum black
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recording liquid i f the black t o be realized
requi res an anount of the black recording |iquid

wezxwemsiony t he regul ated maxi mum bl ack recor di PQI/iR2908/@0761

i ncorporation amount. In a preferred enbodi ment of the
present invention, the recordings |iquids contain

pi gnent. In another preferrgd enbodi nent, the nmaxi mum
bl ack recording liquid incorporation anount i s

FepHBNG 11 gl iEhenBb Asde L1186 Gdgink] aihd dDcorRorald @Rack

process according t o characteristics of the recording
' 1d 1. .0 D e 0- %.and
h
P Beatash, PR L el B DB et Pt e
maxi_num bl ack.recprding |iquid incorpoyation anount i
LGRS IRS 4 aEn ?%%tm FEEOH éE‘g oil bl the yel1ow
realized ii n the inmage formed on the flossy recor di ng

TRPTERPgoéd e bEcHIR Rdsdt &0t bal Fgalbird temmires an

gl ossi ness of the glossy recording nmedium In one
graindgr odd terbbdeaknteairding priemédt exoreahitnonthanegulated
under col or renoval anount for the under col or renoval

mEsaoess bil asks ebcatd M %iquid ancakberaatdry amount .
enbodi nent, the under col or renoval anpunt for the

under col ofinr eNP¥aFePFOLQSHId el oAt tﬂ@op%éggﬂﬂ {Rention ,
under col or renpbval anpunt reaches the regul ated

{HQG Hkﬁhﬁgg if%?{églg%ﬂéél igggﬁ%g£Porfﬁi%ﬁEngﬁﬂaggferred

ACCO_I‘ Ing t O an _ er as_pec e presenti nven
SHEE Lol B RS AL on, 8 somter
£ﬁ3&%sign%egﬁigggj9L1%E% Egiingeéggggg;(gkquid
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 liquid 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 amount for the under color
removal process is set at 100%. In an alternative embodiment,
the under color removal amount for the under color removal
process is set at 100% until the under color removal amount
reaches the regulated maximum black recording liquid
incorporation amount.

According to another aspect of the present
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Accordi ng to another aspect of the present invention,
an i magi ng apparatus is provided that includes a

w@e@edsS®eng unit that is configured to regul at BCHIP2005/020761

maxi mum bl ack recording |iquid incorporation anount
such that gl ossiness of black realized in an image
formed on a gl ossy recordi ng-rediumis not
substantially degraded, set the black to be realized
byvéheibh ack gracardi agivedi ue piiladeashitng st Ben on a
regul ated maxi num bl ack recording |iquid incorporation
a&g&g& afdy st Lhe hLack,t € lLized thr h :
ad |tf%% of a cghpogitg %¥ ?%% %%ﬁgﬁtféb%PdEﬁg%gFﬁuF%ﬁ Hmage
r.ecaording. liquid, and the,yell ow recording
%?g%.g ﬁ? teggb%ﬁgﬁ gge COBTAT Ay SPEGGPres an amount
of the black recording liquid exceedin%_the regul at ed

maxi mum bl ZFEFELHIIERGERPHUPE SRt OtatthenPAABEME .

In a preferred enbodi ment of the present invention,
PR eEB digty Iriagiindsappataiye pisgmeotvided ahethiémcludes a
preferred enbodi nent, the maxi num bl ack recording
Propess ime onidr ahbonianoomt iderddegol abgdlhnet Aemblas black
recording liquid incorporation process according to

COES LIRS I15te8 QhcbhSoF L0 diRGRILUR, BRG] §10ss
arranged to be greatggothan 0% and | ess t han 5%9%Sﬁﬁ?ess of

pnatihere priefer ted, g | repy ximum bl ack .. _
recordf%gj1iquﬁ§ ?ng%%%%ratﬁgﬁkgﬁgggtgggs?%gﬁ?%ﬁﬁgfng medium
sipness of the. b ealized in the

Bl Bl e 9035 s 0Ly e Bleckfeal) 2ed,ln e oq o,
ec ubstanti al | yl ower than gl ossi ness of the
g?eo Cﬁ%&’&F&FH@nW%ﬁm |'Htode Tprehérg eihe nbemti hegded
of the present
maximum black recording liguid incorporation amount, and set
the black to be realized through addition of a composite of
the cyan recording liquid, the magehta recording liquid, and
the yellow recording liquid if the black to be obtained
requires an amount of the black recording ligquid exceeding the
regulated maximum black recording liquid 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 is regulated in the black recording liquid
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 liquid incorporation amount is regulated such

that the glossiness of the black realized in the image formed
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i nvention, an under color renoval anount for the under
color renoval process is set to 100% In an

wa@lkdosonaei ve enbodi nent, the under col or renovRCT/arPO0FE20761

for the under col or renoval process is set to 100%
until the under col or renoval anount reaches the

regul ated maxi mum bl ack recgrding |iquid incorporation
anount. According to another aspect of the present

bRvent '@Ibse?ﬁ reBFBYE 1 RE ORESG SN G RARP AL Bécbl?top&%étgﬁ{jCJ_ally

that s con gured to generate |nage

recordlng I'um usi ng a
l'iquid, genta re ordlng |I%% a yellom1record|ng

l'i qui d, an Th %BfaBk et 8ELFU| J&ﬁWd Sth&hgppEetiis
including a printer driver accordlng to the present

IR G, aRc EBFAT ngoter arrdverl aspest §6rt hlee prekentcolor

i nvention, an inmaging systemis provided that
imwadleezroaxesisnagi agt appar@Eius thatni alcenhid givedr@ddiment,
forma color inmage on a recordi ng nmedi um usi ng at

treasinde € Yl of-eeenev AT drdiuitd.foi WREeRhact €681 dH Nmoval
l'iquid, a yellowrecording liquid, and a black

pRsU NG ldequid; 1809 @04 mge Ehﬁ%?sébﬂgraggﬁﬁﬁhy%mount

accordlng to the present |nvent|on Accor |ng to

asn t i vention,  amaxi

I ec%ir:é 38%5?%2 SFFHT & 5 ant°r l’?% gﬁtcﬁtléid

such that §I033|ness of bIack realized in an i mge
PSR g PR r ecor di ng nedi um may not be

degraded, and
According to another aspect of the present

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 liquid, a magenta recording liquid, a yellow
recording liquid, and a black recording ligquid, 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 yellow
recording liquid, and a black recording liquid; and

an image processing apparatus according to the
present invention.

According to an aspect of the present invention, a
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the black is arranged to be realized by the bl ack
recording liquid until reaching the regul ated nmaxi mum

whb@eksrecordi ng |iquid incorporation anount, BETIP2905/020761

arranged to be realized through addition of a
conposite of the cyan, magenta, and yell ow recording
liquids if the black requires an anount of the bl ack
recording liquid exceeding the regul ated maxi mum bl ack

meg Ot NEl d dkd tedoh-B8 AHP OX @t 1 PN rABIHYr 2t o AN SBYE 5
processi ng nethod, a printer drivef, an inmaging

RERAT A LS < R itHRge ' "Rtys. andqan, o

i rrggi ng system andglfgﬁgggg%éq%%ﬁ%%ﬁﬁ r%%a(lel%r%?/ be 0 tmage

using.a_recording, liquid containing pignent on

58%‘?%‘23%11 e dorgtig rﬁgaf%‘ﬁq E‘lﬁ é“aéfpé‘@?:ap‘gp‘g%%’?a‘%etﬁ:'h and
S gﬁl}oss paper, sem -glossy paper, and matte coating

%é‘f) Laghy lse g&irpReedni e eIt ddgizadi My the Blaskirrenrding
of the bl ack image. BRI EF DESCRI PTI ON OF THE DRAW NGS

H®id yntid dieaghanyshos repuda tede malkimmechiandic atecording
configuration of an inkjet recordi ng apparatus as an

1 haugidh gl reppprababiisoacancth g dndl dr arRadye8Nto Oe thQ 11 zed
present invention; FIG 2 is a plan view of a portion

ohrdligh rRRERdbAJoBPRAEG RS it FE el éyénperﬁ%% ,\é%ng

view of a head unit of therecording apparatus”;
ISR A H TR BECROPELEE & g of
éﬂgj5¥%é%y%egg%ggggsll&&ﬂf&é&ggeggn%ntLgagggulated maximum
black recording liquid 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 liquid

containing pigment on a glossy recording medium including
special paper such as glossy paper, semi-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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formng operation that is perfornmed by the recording
apparatus ; FIG 6 is a block diagram showi ng a

wa@ombiogneent i on of a control unit of the recordP@mJIP2005/020761

apparatus; FIG 7 is a block diagramillustrating an

exenpl ary functional configuration of a printer driver
i npl emented in an i nmage proegessi ng apparatus accordi ng
to an enbodi nent of the present invention; FIG 8 is a

bkeskdadiqaimadddugst rati ng anot her exenpl ary
functional configuration of the printer driver; FIG 9

is a flowhad id |i‘é35rﬁ1£89?{g %%%%33%§é@9%% 10

processes execut ed wmthin’t

| .graph illustrating a.B rocess of,the inmage
SRl o o BhHPEe SELE R B ERRo P e g s
grayscal e characteristics realized in a_case where .

bl ack i s obtidShedPusPAPR AT TBiams dékuakgating an image
case where bl ack is obtained using conposite bl ack;
Franing dpsratgeapihebrparpenfamed byl dheesecordimase

where bl ack is obtained through i nage processes

apparatiusg t o an enbodi nent of the present invention

and in a case whereconposite black is used;, FIG 13 is

a graph il lpust.r &t i180a GbDSSE ey R6LERESE T ESnfiguration
realized for different black ink incorporation anounts
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 functibnal 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 obtained
using solid color 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 according

to an embodiment of the present invention and in a case where



FIG 14 is a graph indicating sensory eval uation
results for different black ink incorporation anounts;
war@eM5@21 15 is a table indicating different bPETEKP206§020761
i ncorporation anmounts and their corresponding
gl ossiness differences with respect to the recording
paper used. BEST MODE FOR -QARRYI NG OQUT THE | NVENTI ON
In the follow ng, preferred enbodi ments of the present
dampetitenbasek desciddagd with reference to the
acconpanyi ng drawings . First, an exenplary inkjet
recordi ng apgar 8t Uuss as ARph™AN g+ ARPA RIS ACGRIG Ng
to an enbodi nent of theé present invention is described
%ﬁ%ﬁ%c&§§§5€58§ £éhfﬂ%§§ f%rtgﬁ@%Q?eéT'bféc%§inﬂpﬁs%okgg ation
'S a dragramshowi ng an overall configuration o
the inkjet recording apparatus, FIG 2 is a plan view
uﬁﬁg'inkjet recordi ng apparatus show ng rel evant
conponents_thereof, FIG 3 is a perspective view .
5>  showing a E&Gfi §tirkt io9rePha indd6prting IREPYf irduation
i nkj et recording apparatus, and FIG 4 is a
mspdésséeri dhbfexgérewbdfack dakr iecobpdtatdfort kenoumkiset and
recordi ng apparatus. The inkjet recordi ng apparatus
accor di ng Foct heprasentta@ieodniebhting|Uidefer@ht black ink
apparatus main body 1, an imaging unit 2 that is

1BIdoapeedti B8 dfolle ARPARALYS BBEPHONho oA RAABEss
feed tray 4 arranged at a | ower side of the apparatus

TREaP5000s oy B EPR e MECihE, POt B PP

10 are
BEST MODE FOR CARRYING OUT THE INVENTION
In the following, preferred embodiments of the
present invention are. described with reference to the
accompanying drawings.
15 First, an exemplary inkjet recording apparatus as

an imaging apparatus according to an embodiment of the present
invention is described with reference to FIGS.1 through 4. It
is noted that FIG.l1l is a diagram showing an overall
configuration of the inkjet recording apparatus, FIG.2 is a

20 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.

25 The inkjet recording apparatus according to the
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stacked thereon, a carrier nmechanism5 that introduces
the sheet 3 supplied fromthe paper feed tray 4 and

W@ 206i0802t he sheet 3 while the imagi ng unit 2 PeTor2aes/ 020761
an i mage thereon, and a paper discharge tray 6
attached to a side of the apparatus main body 1 to
whi ch the sheet 3 is discharged. Al so, the present
i nkj et recordi ng apparatus includes a dual -side

pPEEBLE N imehit 1hB1hbescas eapbaparfsomaingbddgl t siae
printing, after printing is conpleted on one side

i&é&?ﬂ% a‘]{ifl@)z Ofgqatthgs,sggﬁénéed 1he ghesle %pEﬁr@@ﬁéir@in body
I nN~a a

ckward direction by the carrier nechanismb5 |,
and is introduced_ inside_the.dual -si It it 7
1?oab8aP%¥n€EF%3%Pyé Fﬁ5?n9§% % cet ﬁgflgg gl?@%red
once nore to the carrier nechani%y15 &%%g'iﬁs ohher 43
agpggatpacrash dvad eRE FPPALARTE sift - D rey; gecereing
way, printing is performed on the other side of the
meHeet 33 (reféread ol el  Bheshed! BeysingifdeRar 88Tt 8 ¢ he
paper discharge tray 6 . The inmaging unit 2 includes a

s@abkbagehdBedmata icarsliedahbyhhel sin by hatdd nghrafitced 1the
and 12. The carriage 13 is noved in a direction

speependigpbated rdie thar ;»h'ga@ des@ction Ofardheashees Bhe
(mai n scanning direction y a mai n scanni ngnotor (not

FRTY bR Shan Sendat opbushan Bresagetereen, e

- qui I'SC nozzl e hol es 14n
outl ets for

as di schar i_.schar gj J gui
a(§égeﬁlgfsgﬁ?r?%'ﬂ%ﬁhﬁégt%ﬁc ﬁg ggg?ﬁ%ﬁgaf%iqiﬁggﬁbgﬁatus
ink cartridge 15 for sup%]ying Liquid to the recording
MedRdbedyi & @t%&ﬂﬁhﬂ%ﬁe sheet 3 1s discharged.

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 delivered 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



nounted on the carriage 13. It is noted that in an
al ternative enbodi nent, a sub tank may be nounted on

w0 b@eosroei age 13 i nstead of the ink cartri dge BRET/JE2005/020761
in such a case, ink may be supplied froma main tank
to the sub tank. According to an enbodinent as is
illustrated in FIGS. 2 and-13- the recordi ng head 14
may i nclude four independent inkjet heads 14y, 14m

nbd6r Gt 1ékoas | i auirdcdir-aphgt heischarige lheiddy éve or more
di scharging ink droplets of the colors yellow (Y) ,

1 C 1 3gd e holes n as
lg& ggt?%%g$§¥géiggéd% haVﬁﬁa oPhACK Bk e holes 14n a

spec wever, the present invention is not
llimted to ch enbodi nent, and._f. ,
dﬁégg?ﬁgﬁgoﬂggﬂxﬁigﬁh lgfsgrgéhgeg i%%c§§ﬁ§%%§oég%§r%16’3)

liquid di scharge heads having plural nozzle arrays f
igi senatgingn difT SEHLaE8 dPs. A%, # Jﬂé‘ r?&%al{{%%t P5 for

the nunber of colors and their arrangenment order are

5  supbllingt ddqtiod tive tihd wsceaténg ehdadli Hents detRehpRky et
head maki ng up the recordi ng head 14 may i ncl ude
RRerkey eaneratdaigineand 3f.or Idi $shaoigedgttiaik linnabhe
formof a piezoelectric actuator such as a

ANi29ekeGhr bfr&l B, =2 seraBk @&y usd aiourdtald vaeshan
el ectrot her mal conversi on el enent such as a heating

c%%sf;,llsaltg%vggeﬁgg@égc% acﬁj i1 1183 earar-phgse £hange innduesda

ifrng o qui d, a shape-nenory all oy

Eepor BuPEY PR e h=hr e et RBek art 2 ot UaFof "B g "
el ectrostatic force, for exanple. . .

10 According to an embodiment as is illustrated in
FIGS.2 and 3, the recording head 14 may include four
independent inkjet 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),

15 respectively. However, the present invention is not limited
to such an embodiment, aﬁd for example, the recording head 14
may also be realized by one or more liquid discharge heads
having plural nozzle arrays for discharging different colors.
Also, it is noted that the number of colors and their

20 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

25 element, a thermal actuator that uses an electrothermal
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The sheets 3 stacked on the paper feed tray 4 are fed
into the apparatus main body 1 and delivered to the

w@ aroeiosr2trechani sm5 one at a tinme by separat i PQI/a065/020761

sheet 3 from anot her sheet 3 by neans of a paper feed
roller (meniscus roller) and a separation pad (not
shown) . The carrier necharigm 5 includes a carrier
gui de unit 23 having gui de surfaces 23a and 23b that

cenvkess iidie egbfeht3stied 44 amidie ipapeest sedve ra&yertbrd ang
an upper direction along the guide surface 23a, and

s das drhe §h3§é Snhaghé ver stk dd oy %lﬂﬁnggil%%eof liquid, a

printing unit along a gui de surface cartiel

%E%??esﬁﬁkg QE %gk&ggp?éggubggsr # %a??mﬁhange induced

esses the sheet 3 onto the carrier roller 24, a
i ORI 26 TRIE , (O (B S48 CERBBE T ACt YR Esing
carrier roller 24, a guide nenber 27 that guides the
SRS 1ot RgEPBER I nER fesarmlal. - si de printing to the
dual -side printing unit 7 , and a pressing roller 28
for pressiApet heesheed Stdudianyodi shbapgpdrffesd tdiay 4 are
carrier roller 24. Also, in order to enable the

el rivgdo rkehapbsratud andrel Morlyn1t Aed phanasétay afo the
sheet 3 while carrying the sheet3 across the recording

JH¥¥1e¥4nEkh§n§§ﬁr$E%né“%%“ﬁ“ﬁiﬁb5bgageég££{¥ﬂg é%?hrgﬁggt 3

drive roller 31, a driven roller carrier
S G R R R CRLNCIE e KL .
%ﬁl;gr§ranglt ggpafg iﬁé“%;%?ﬂ%%% ggogﬂ{énged opposite

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 roller 24.

Also, in order to enable the carrier mechanism 5 to

maintain the planarity of the sheet 3 while carrying the sheet



charge roller 34, a guide nenber (not shown) such as a
pl aten plate that guides the portion of the carrier
wWheiob/03320pposi ng the imaging unit 2 , and a CPEHIP2005/020761
roller (not shown) made of a porous materia
correspondi ng to cleaning means for renoving recording
liquid (ink) stuck to the—qakrier belt 33, for
exanpl e. According to the present enbodinent, the
3CALELEE R 3R reRnLEBRaAdSs | O iidliesSmbehanihats imsay
arranged around the drive roller 31 and the driven
ehRLher SRl ensl ol L8k loansh | S conkidiizedLe gpyes
I'n e |g¢c ion of the arrow shown in FIG| (sheet
carryin irection) .. The carrier he 3 h
Céﬁé-lﬁﬁylg?ltstal%lj%q%,lsaafﬁﬁ}g% &% nrduf:tthiér éjg?\%? h?égfl@r 31
first layer (surface |ayer) 33a and a s co?d IaMer .
apdoth@n@I%ﬁﬁﬂ)rQiﬂ@Ia§2hsasﬁ%%%9?rFQQ%ﬁr'%4, gr gharging the
three-layer structure, for exanple. In one specific
5 cexatpkebelhedTara irideelrpl3ar ndy dananged gPpacétralee
corresponding to a sheet attracting surface that is
cdiRegeOtopLEE ILSian JiHider mahbsucnais ghurver) EEEEhnatesi platen
with a thickness of approximately 40 m on which

prlg%gs tabt CeMd Olhd $It oReHE OF i@ (ha @itk ra bROLL 081 opposing
ayer nade of the same material as the top | ayer

nwWhi ch. r heost.ati c tral : Der j+N o}
SRR S B Gp bR LOLTES UEnaya otace o

to the present enbodi t,..th h | ' _
o RRRGBCPT S Lty T CORFAED B 1 TRE S TREE FRyeF oV ind

e s ace | ayer

of the carrier belt 33 and be driven and rotat q b
10 nagerding liquid (ink) stuck to the carrier belt % , %or

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)
15 and is configured to move in the direction of the arrow shown
in FIG.1 (sheet carrying direction).
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
20 a three-layer structure, for example. 1In 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

25 bottom layer made of the same material as the top layer on
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turning notion of the carrier belt 33. Also, it is
noted that a high voltage froma high voltage circuit

w@ro0a/0kiogh vol t age power source (not shown) i SPEpPPA0€A20761

to the charge roller 34 according to a predetermn ned
pattern . Also, in the present enbodi nent, a discharge
roller 38 is arranged at the6édownstream side of the
carrier mechanism5 to discharge the sheet 3 having
winkclorrhese aitiegesnt ecdr te hddfereed teihecapai as a
di scharge tray 6 (see FIGI1) . In the inmaging

BEPDE B hagb@gahaﬁoab&veeéﬁwﬂa%g.conf i guration,
the carrier belt 33 noves around in the direction of

t he arrow iyndi : ' C i C C

wth the cPaseSBifl £ BiEnedihl UBALE, PO & tnarae
i high.potential ,so that t,he carrier belt 33 may be

BobTet V81 B Rargeioa o stitfe 4°Eas GonERBE por e ThF glnFace

t he charge of the charge roller 34 may b e switched at

Hrerfetdr e GorrHBT| AeEr v ensobengdrivae ang riaratns by the
33 may be charged with a predeterm ned el ectrostatic
pireing wednonhefsheet c@riiersipedlti 88 .t oAlde, car rissmoted that
belt 33 that is charged with such a high potential, a
Ppdagt zallitagestabe avtyidie varleaedcwrthip dhe shiept WWltage
and a charge with apolarity that is opposite the

Pk idoyiret (hetchrs@e) ofs thpicatr icer t+hel dnd3dyd Sro1ler 34
i nduced at the surface of the sheet 3 that is in

i-th_t L e In this way, the
%ﬁéﬁ{ﬁ?%#ﬁ%ﬁ% §§?§?E§ﬁ§%F$F§%t§%énfhe chargeyinduced

. . uc
2 Piafr;%%‘é%f’fmt fe sheet. 3 bejng.carried mmy be o oller

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.1).

In the imaging apparatué having the above-described
configuration, the carrier belt 33 moves around in the
direction of the arrow indicated in FIG.1 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. In such a case, the polarity 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



10

15

20

25

attracted to each other so that the sheet 3 may be
statically adhered to the carrier belt 33 . By

wa@eooangiony t he sheet 3 to be adhered to the careT/ar2005/020761

belt 33, unevenness such as curves and warps in the
sheet 3 may be corrected, and a snooth surface may be
created. Then, the carrier -hgt 33 is noved so that
the sheet 3 may be noved. The carriage 13 may perform

phéanayy staatniing oppobi der e6é i gylal riSGANH RAcWBhLBge of the
driving the recording head 14 according to an inage

&hgﬁ@értﬁéi@QMﬁ§s|EﬁﬁhgegrQPLﬁkiéﬁékék%hg%l?g%?%ﬁé@€d3 that

(sprayed) fromthe recording

[y f ink | et for exanpl e,
AT (R A ok E R Y Phnadny R vk rdie

[ Di be f d thereon as is
Phre 1o o0 et Se AR LR 5 e FBandy, <oReced e the

may _be recorded on the sheet 3 , after which the sheet
SRR D Trded ShepF edebetnd med Hhiedc mayobeesba i ¢dikly

next line. When a recording end signal or a signa
#Heraetdtda karht hehbot somtertd thk sheeshgehad bassthaarally
reached is received, the recording operation is ended.

ddhémediiedhichabrFl & 5816 3N e@&aggggngﬁﬁy the sheet 3 to
illustrating the formati on process of the dot D shown

baRdheraty tEhenhshgst B Paydng 3§neu9:'exbf§g£gs.é NRAGY as arves

recorded thereon in the above- éscr ngnneL may
I LRSS L SBE LSS, B
§J¥%J§§%£Sjgg created.

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 recording
head 14 according to an image signal to induce liquid droplets
14i to be discharged (sprayed) from the recording head 14.

The ligquid 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 thereon as is
illustrated in FIGS.5A and 5B. 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 is 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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liquid for the present inkjet recording apparatus is
described. In the present enbodi nent, the pignment

w0 p@bosiwel as t he col oring material of the ink PSEEP2065/020761

the present inkjet recording apparatus is not limted
to a particular type. Listed below are sone preferred
exanpl es of pignments that reys-be used. It is noted
that plural types of pignents nay be conbined as well
FIASSArgani ¢ pignments, azo-based pignments,

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

pi gment s, %@a&{éed@geh%%ﬁ Bhggﬁfg@nrdﬁdigig@g%%ggeﬁaf‘sgd

pi gnments, indi gobased pignments,

' nt s, pgryl ene-based pj nts, isoindolinone-based
BHARERE st BT R AR b AT et BRC Ao REREESSd o the
rhodam_ pe | ake B pignents, and/or carbon _black may be
REBRT FHiCRAEHMIEAYAS PHorhantEsFrafien el lieron 8oxi de,
titani um oxi de, carbon cal cium barium sulfate,
al um num hy&r oiieddolBamiing, yehe ok Pragskissn thleuegecording
cadm umred, chrone yellow, and/or netal powder may be
asqdidf HSor eklaappeesdrit iinkjettedddoatiiteappatbthe is described.
di aneter of the one or nore pignents used in the ink

are preferaplyod gedtt emBeM hdhh aHARMECMRh+t included as
0.01-0.30 b m. en the particle di ametéer is |ess

ttﬂéncéo)lf rgg "Rlate&li‘lglpékt itﬁ eir(F]L %de rlnn%ﬁebggglsgﬁg :En(kj et

that of dye particles so that characteristi
BEEbBAIAG S L shog ol pnce a0 sethenng, v b
il.?_s‘géc?akgglrovg haarne %'or?r’lg grrenf'erglecci)ggiarxln%les of pigments that may
be used. It is noted that plural types of pigments may be
combined as well.

As organic pigments, azo-based pigments,
phthalocyanine-based pigments, anthraguinone-based pigments,
quinacridéne—based pigments, dioxazine-based pigments, indigo-
based pigments, thioindigo-based pigments, perylene-based
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.

It is noted that the particle diameter of the one

or more pigments used in the ink are preferably arranged to be



may occur at the discharge outlets and/or the filter

provided within the printer, for exanple, and adequate
wale@elosrge stability may not be achi eved. Al soPCT/#P2065/020761

noted that furnace black or channel black are

preferably used as the carbon black contained in black

pi gment ink. The carbon bl-ack preferably has a primary

particle diameter within a range of 15-40 b m, a BET

w&ﬁﬁghfhcr§ﬂééaﬁ?Cﬁm@adw3bhunna RaRgE tok @Qr@@@l@mdihméter is
oi I absorption nunber wthin a range of 40-150

%fsglggag Shvﬁh9t$§§ égggfgf%Wiﬁéyé{é} hd gﬁeoé ose to that

and a pH ' es of car

S350 A ST [y e

40, No. 45, No. 52, NA7 ,
@5y SHRRSELRAER| fRATAIATEAT @Bﬁp@?aP?Bh§e %é%ﬂﬁ?tﬁﬁg aﬁﬁ%@ﬁed
5750, Raven 5250, Raven 5000, Raven 3500, and Raven

5  Wh2hm5 thbypEot s aliGhertieralis @@eétteﬂe’grain MEY, Regatlogging
330R, Regal 660R, Mogul L, Mnarch 700, Monarch 800,
nnakcehr88Q, thdrarsinaad oMuiatshaddOf; tWEnaridiet1p@pvided
Monarch 1300, and Monarch 1400 (by Cabot Corporation);

Wﬂ%ﬁl@okﬁé Bl-agke FW5 o0 :Cals@impBlac kn VRdeqEtidrd iBlchekge
WV, Col or Black FWL8, Col or Bl ack FW200, Col or

E$!%35§%§0$ ?b Eﬁlg%@g_ Col or Black S170, Print

Xt r ext , Print Text \/ Print Text

10U P mhalext % aed ab B polngee 59001 Bhadker

10 51;;% 22% ;ggké¥!£§§ éﬁgﬁ”gg %h%xga £§§ é{aéﬁﬂé%ntalned 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 nF/g, a DBP oil
absorption numbér within a range of 40-150 ml1/100 g, a

15 wvolatile 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. 2300, No. 900, MCF-88, No.
33, No. 40, No. 45, No. 52, MA7, MA8, MAl00, and No. 2200B (by
Mitsubishi Chemical Corporation); Raven 700, Raven 5750, Raven
20 5250, Raven 5000, Raven 3500, and Raven 1255 (by Columbia
Chemicals Co.); Regal 1400, Regal 330R, Regal 660R, MogullL,
Monarch 700, Monarch 800, Monarch 880, Monarch 900, Monarch
1000, Monarch 1100, Monarch 1300, and Monarch 1400 (by Cabot

Corporation); and Color Black FWl, Color Black Wz, Color

25 Black FW2V, Color Black FW18, Color Black FW200, Color Black



pi gnments are given . As organic pignents, azo-based
pi gnent's, phthal ocyani ne-based pi gnents |,
wa@ndoascgei none- based pi gnents , qui nacri done- bBGEEP2005/020761
pi gnents , di oxazi ne-based pignments , indi gobased
pi gnents, thioindigo-based pignments, perylene-based
pi gnents, isoindolinone-based-pi gnents, aniline black,
azonet hi ne- based pi gnents, rhodam ne | ake B pi gnents,
el precdambdiabkask6pyCdbotisidckl sL7exarpi et &t 35, Print
I norgani c pignments, iron oxide, titanium oxide, carbon

Tat€iymphar pakswf aﬁﬁln@qu%wdp%ﬁg%m&ﬂm Special
yeIIow Prussian bl ue, cadmi umred, chrone yell o

d
S R §f<n§ﬁagﬁﬁcﬁ§@§° - Black

ach t he |fferent colors of i nk. Exanples of
E'éﬁ%g{ ? may be used as yellow ink include but

are not Ilnlted toC. | . pignment yellow1l , C. |

5 pignent yelPoihe foklowing, miRpedsicyekpBRles oft color,
pignent yellow 12, C. | . pignment yellow 13, C . |
piapanits yalel owaed, C . | . pignent yellow 16, C . |
pi gment yellow 17, C. | . pignent yellow 73, C. |
pi gment yembommjéniéipi¢menu§,gmaatbygéﬂop&&ﬁénﬂ§f |
pi gnent yellow 83, C. | . pignent yellow 93, C. |

dHIEN RN AW 98se & idmenﬂ§ 9aBRhr¥6h! Q¥ & hafea plgments
pi gment yel | ow 98, é? . pignment yellow 114, [

dﬂ'gﬁg#%htﬁgl?%%%§§%ﬁé&en%513d¥ %gggkeéﬁé% H‘RS%Men%f541nd1go—
10 baslgﬂﬁ%%npgtglggﬁggfa Jgg—baéédbglggggtgs éyiene—based
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,
15 aluminum hydroxide, barium yellow, Prussian blue, cadmium red,
chrdme 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
20 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.

25 I. pigment yellow 83, C. I. pigment yellow 93, C. I. pigment



10

15

20

25

ink include but are not limted to C. | . pigment red
5, C. | . pignent red 7, C. | . pignent red 12, C

WO 2006/05p92gment red 48 (Ca), C. | . pignment reRPCH82005020761

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

57:1, C. | . pignment red 112, C. | . pignent red

123, C. | . pignent red 1681-C . | . pignent red 184,

and C. | . pignment red 202. Exanpl es of pignments that

yeylde Used .ad.cydnmenk iyetlodesbyutcare. netgrdrd ted 1t 95, c.
C. | . pignent quel,C.I.plgrrent blue 2 , C.

t. ppigemnebhue 314, G piRin#IRNGBh UG 158 3'CCI t
pi gnent bl ue 15: 34, . I . plgnegf bl ue 16 [ plgmen

%éﬁf@ﬁ‘tu@ Ug 22, F:Lgm% 19L'B“692t 54| “Snﬁol tCIS n:lbc_‘{néed'xat vellow

lue 4 , Al SO
%Q@t pi gnent speC|f|caIIy manuf actured for application

0 the present enbodi nent nay be used well. Recording
liquid for _inkjet printing may be manufactured by
di sper si ng FFREPABSVRT pPYRRTS ithagnragubsUesedimagenta
using a high polyner dispersing agent or a surface
ek i e lagenbut Fare exabpl i tmdndibe £~ sdl. upigmentr frage 5, C. I.
active agent (water-soluble resin) may be used to

migpEsriseedr ganiccpigmentmpandesd i 1o | he. agueayseiRdi-um 48 (ca)
Speci fic exanpl es of water-soluble resin include a

d) ack ehymeed agr amdomccopal nelr I.
fron1§?@?2ast two nononeric sub%?gﬁges sé?ecte rom

%g%ﬁlfe\?gcte;r\?gtsﬁﬁg Iepﬁ:tr F\éa‘g]&%ﬁﬁnﬁ Vﬁé&"ﬂaz"hté‘a' Ff‘nplgment red 123,
C. I. pigment red 168, C. I. pigment red 184, and C. I.
pigment red 202.

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, C. I. pigment blue 60, C. I. Bat blue 4, and C. TI.
Bat blue 60.

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

Recording liquid for inkjet printing may be
manufactured by dispersing the above pigments in an aqueous
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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ester of " , ,,-ethylenic unsaturated carboxylic acid,
acrylic acid, acrylic acid derivatives, nmaleic acid,

woradoeios192ci d derivatives, itaconic acid, itacoPCTJE00H20761

derivatives, fumaric acid, and fumaric acid
derivatives, for exanple. According to an enbodi nent,

t he water-sol uble resin core2sponds to al kali-sol uble
resin that is soluble in an aqueous base solution, the
pidresn s glowblee tesithepaghesablmediai.ng a wei ght - aver age
nol ecul ar weight within a range of 3000-20000. By

usi ng such spewatree- éﬁbﬁﬁié%réf“déﬂéi—%@@ubﬂglf%81n include a
recording liquid, the viscosity of the dlsperS|on

}§P$<H£ C?%tgg%ege ge%ﬁer exg%’il%%l Zpgg‘%oga ymacf from at

facili I'h anot i nation o

oI ner di spersin ent and el f - dlsper5|ng
p.%%%qi n§§n8@eﬁ§8dsPBg? % &€ e&§§ r S5PR gfrene,” styrene
di aneter. The reasons such effects may be obtained are
R EBEYERy KABWAREBIEDR IS Slardurigves esukinhadhss mdyroholic
be made. By including a high polyner dispersing agent
¢gtetheofi nkj etetbybedi aguswtuiraded penbbratioreafd t kerylic
recording solution into the recording sheet nmay be
aulid aldorytant sobleder ASivdly, mackidi 8gid hendlidhe acid
pol ymer di spersing agent, aggl onerati on of the

St ffvHi9B8r Sk Bdca8eRt adayY, heeont rokled é@ka%%ld%&e fumaric
sel f - dlsper5|ng agent may spread snoothly in laterd

direct 'nan§ ghgsaéfé'§evr%dv5$%ah df%gl yﬁsllethe

recor qU| my be w pread to

reallze a esirabl e dot confi ration.
gccorggng to an e gment 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 liquid, 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
may 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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It is noted that specific exanples of a watersol uble
surface active agent includes anionic surface active
wag@asioguch as high grade fatty acid salts, aP&piP2005/020761
sul fate salts, alkyl ether sulfate salts, alkyl ester
sulfate salts, alkyl aryl ether sulfate salts, alkyl
sulfonic acid salts, sulf@succinic acid salts , alkyl
aryl and al kyl naphthal ene sulfonic acid salts , alkyl
agphomphat Eorsabff sthe pellyodyepdydone ajdot mayhbe controlled
phosphate ester salts, and al kyl aryl ether phosphate
soS&hhs th@@lepﬁidi@@ie@sgﬂgf a§EnaGha Y &AGRIAt Sm6UEA1ASin
al kyl am ne salts, dialkylamne salts, tetral ky

1a%€999' RS {Shs be&%ahléoﬂéﬂ?éééét adliky b yr fdni m

, and |n1dazoI|n|un1sa Furt her anphoteriT

sur ace ctlv e ch as _di.net h .
recPng‘n?aull’%l étfag/ e wﬁé% @C’(g'hjen A ffleadn%o ¥eallze a

(am noet C|ne salt, and i m dazol i ni um bet ai ne.
deﬂF§6b%%H$%%l?P 8&19Btive agents may be used such

as pol yoxyet hyl ene al kyl ether, pol yoxyethyl ene al kyl

aryl ethekt boInasefethateapepsf o xgaupydsend gl yaber-

gl ycerin ester, sorbitan ester, sucrose ester,
sopabyexyet feydenatdtvkengefit giychundes estimnic surface active

pol yoxyet hyl ene et her of sorbitan

agBster s poh yox etdly leaacethety odcs@rdiit@l, askeon, shatdve
aci d al kanol am des , pol yoxyet hyl ene fatty acid

oS oEo AR PUAEE s RSP NEUNETE, Bt o
2198 encgpsul ated y resin, baving R L hose, 30
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
imidézolinium salt.

Further amphoteric surface active agents may be
used such as dimethyl alkyl lauryl betaine, alkyl glycine,
alkyldi (aminoethyl)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, polyoxyethylene ether of

glycerin ester, polyoxyethylene ether of sorbitan ester,
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di spersion characteristics may be realized. It is

noted that any process may be used for encapsul ating
woomvemaoer - sol ubl e pi gment by organi ¢ hi gh pol pOPIR2003020761

form m crocapsul es . Such processes include chem ca

processes, physical processes, physiochem ca

processes, and nechani cal ~BAecesses. More

specifically, interfacial polynerization, in-situ
Ppoy yxeeilindianen ether| ofusdrisittd N@ st f ifa@tpr 8683 1kanol

coacervation (phase separation) , in-liquid drying,
ameliés NGoldickRerayNere 00ht1iF.aBid =FHIRENSLAMEGM I AL | and

(spouted bed coating) , spray drying, acid catalyzing,
p§q§b§$gkﬂyy@g%_hmx955éﬁf?§§pIS|on_nay_be used, for

exanpl e. "The interfacial polynerization process

i nvol ves §Eg%r%pely di ssol vi.ng,.t wo nDn%ners or

two
react ant s 1 nt6 A di sPefied Ad &REoRtIRRRugnay be
hase, and i|nducing reaction of the materials at their
CRRRTHAES P8 FEFm a9 ey dresibdd 15oPyee s aitiagn good
process involves supplying a liquid or gas nononmer and
disretsiops chagpctapls yhes moly beaceiavézrdterial s from
one of continuous phase nuclear particle sides to
i nduce reddt isnnahddf tian ansaldrocEse hByl bguighE Wdng
process i nvol ves encapsul ati ng hi gh pol yner solution
et Bla3ingl HohAGa EOF EsdTRiAN dh gRahtl Bl eSrydft ign
curing agent in liquid to forma wall. The

pEBARES Y Al @Br-hPRESES %%Ronéu@k°?§8§e%§%§”%ﬁ§;qﬁf

separating high polymer dispersion riqurd inclu
cﬁ%%ﬁ%gﬁ?%%%?%%sggftﬂﬁ§§¥%£ln%%o%egggg?r¥§§§Eégﬂé¥lcal
processes, and mechanical processes. More specifically,
interfacial polymerization, in-situ polymerization, in-liquid
curing (orifice process), coacervation (phase separation) ,
in-ligquid 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 to induce

reaction and form a wall. The in-liquid curing process

involves encapsulating high polymer solution droplets
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phase) with a high I evel of high polyner concentration
and a dilute phase to forma wall. The in-liquid
waleaoef19pr ocess i nvol ves preparing the |iquid PemirReddingo761
the core material dispersed in the solution of the
wal | material, introducing the dispersion liquid into
a liquid that does not m x2Wth the continuous phase
of the dispersion liquid to produce a conposite
ipeihding, card mgrtaduall |l parehmdangritihe amediriinyi 8§enwhirch
the wall material is dissolved to forma wall . The
1oghid ngd dicperskwaghicool i ng process invol ves using a
wal | material that nelts when heated but solidifies at

nor mal  t enpgRr AtesyaReat| gglaaglad %ép%lf%ttxioﬂgsfb?%é?%égl |

mat eri al, dispersing core terial “partic | ;

. terial,.and, cooling the dispersion_liquid into_,
oy O s 9 oot PREmH 1< Dhrs Lot 1 nsi Oriding
coating praocess involves suspending core materi al _
CoET the %%1p66%ﬂéieﬁo%%¥?rﬁzﬁan9¥Vétﬁldhéghe@Pmﬁﬁﬂtratlon

and mai ntaining the particles in an air-borne state
Ph#sele wighay hiighngevetoaf ivigh pgliyteof coheemiatdtion and a
material to formthe wall . The spray drying process

dihviod \Emseprtay Engmt AewehrapIWeatinhgiganaeatyad® process
solution so that it comes intocontact with hot air,

il weap PriephREnyheny 0 8did £ 16enteRhgMehtetotderaafita
formthe wall . The acid catal yzi ng process I nvol ves

e TR ar Sanr o o Ro it A BB e e agin
tl‘%eg %%’p\éebfggo%hfigg}_grir? o V\éI; thqxslgldu Qi’l!’;&t Xogms t1'r1]otr emsie(e%rtith the
continuous phase of the dispersion liquid to produce a
composite emulsion, and gradually removing the medium into
which the wall material is dissolved to form a wall.

The melting/dispersing/cooling process involves
using a wall material that melts when heated but solidifies 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 Fform 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 liquid of the wall material to form the
wall.

The spray drying process involves spraying the

encapsulating concentrate solution so that it comes into



m xing the material together with coloring in an
aqueous nedium neutralizing or acidifying the
woradoe/0s®k1 i n an aci di ¢ conpound, separating theCDIRPAOE/@0761
conmpound material and fixing it to the coloring, and
neutralizing and di spersing the material. The phase
i nversi on enul si on processZiénvol ves using a m xture
i ncluding coloring material and an ani oni c organic
cBhgBcpok ¥R mamtan, akniavapgr i isperdicovoienéi ewcohtent
respect to water as an organi c solvent phase, and
nGhakgl Ple MRl el d HoRnd RBeOKBNI C B \tafild Padskyaling process
chargi ng the organic solvent phase into water. It is

1%§%Egegh§%u€¥§¥%glﬁé exanpLes pr5¥§EHH‘bﬂqﬁ&haEQbMﬂErbasg

erral "{resi |ngred|ent of the wall materia

1%%#%&?@?%§%§$a SU|e n?%ghn f me od§é material to

Tea; POXY reS|n,
pol ycar bonate, urea resin, nelanlne resin, g g
o water

5 previde bbﬁm@@fbﬂeﬁﬂbdﬁyﬁ@r aPéUb’gJeJr%YuvhlUbLﬁﬁsé’@&
dextran, casein, protein, natural rubber,
nﬁaﬂngyhelmam&fgdkﬂﬂpgq¢bbvah?h toRog iPolapy PAYPOUS
pyrrolidone, polyvinyl acetate , polychlorinated vinyl
medRQny Chb@t 1418t £chy idyy ldcdanfy ted | thosetetimll in an acidic
cellulose, nethyl cellulose, nitro cellul ose, hydroxyl

Eﬁ&gunaelééﬁé¥§%lﬁﬁxﬂﬁé ¢ebhHbl eseomsbied hydi8al and fixing

styrene pol yner or copolynmer of (neta) acrylic

0 0 r I
:?c{m oascgacz;'ﬂrcl% .ﬁi%%%?‘c %%%%?%ﬁ?%%%éﬂ%ﬁ&?e
S yrene- neta), acryl

10 mgdisFicdpol VRerE h%ﬁ?u*ﬂ%?ﬁi& §%H¥Sl? t?r~ ac dlrlq'%l(ﬁl\’gs using

paraffin,
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

15 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,

20 melamine resin, phenol resin, complex carbohydrate, gelatin,
gum acacia, dextran, casein, protein, natural rubber,
carboxypolymethylene, polyvinyl alcohol, polyvinyl pyrrolidone,
polyvinyl acetate, polychlorinated vinyl, polychlorinated
vinyliden, cellulose, ethyl cellulose, methyl cellulose, nitro

25 cellulose, hydroxyl ethyl cellulose, acetylcellulose,
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yel | ow beeswax, water wax, cured beef tallow, carnauba

wax, and al bum n, for exanple. O the above-descri bed
woradoe/0s®ks, organi c hi gh pol ymers includi ng anPEnir03020761

base such as a carboxylic acid base or a sulfonic acid

base may be used according to one enbodi nent. Al so,

speci fic exanpl es of noni on2z-organi ¢ hi gh pol yner

i ncl ude pol yvinyl al cohol, polyethylene glyco

ponetetfisoey | abeystpodyer epylvere gkyeebolymer of
nononet hacryl ate , net hoxy pol yet hyl ene gl yco

LYl ated, assh o@bﬁ%_@ﬁ%&?%?%stéﬁnd

cation ring opening polynmer of oxazol 1 ne, for

BIATRRry bl S (RALL EMLANIY A0ked L0B! (RALII AN, 2

ch may be al ne rough"co

sapani fication, is, preferably used since it has | ow )
R TEG UV £ 2P T ARALABELR) SRROT WP Thats Wrepg-maleic
easjly dissolved in heated water but not easily

3k SOPL YINRT ¢ odt it @ racidk spdanofedity heeld heaamsfan,

of organic high polynmer making up the wall nmaterial of
yeld avi beesupsul eatsr prasf,ecalky beefwiéhliow a ceamgebaf wax,
1-20% by weight with respect to the nonwater- sol uble

ol erlbomter i Abr seedingglse .Or gani ¢ pi gment or carbon
bl ack. By setting the anount of organic high polyner

to theaboverr aRgeabdNe-dURRQYLEHORA 0L +E B OF idichhggh
pol ymer within the capsule may be relatively 1 ow so

HiSheb D8 0 L SOLOR SRIELORTEIL coppopgsgp scio
HBES B BRI, LR oL b ch oLt ey,
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 mateiial 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



bel ow 1% by wei ght, the encapsul ation effect may not
be adequatel y obtai ned, and when the anount of the
woe@k/opokyner i s above 20% by wei ght, the col oPCT/JP2005/020761
devel opnent characteristics of the pignent may be
significantly degraded. Wth consideration to other
characteristics, the amount2®f the organic high
polymer is nore preferably set within a range of 5-10%
abypveerghtieW the nasHesttibs bifetRdtedardfc tHigh polymer within
non-wat er sol ubl e color material . According to the
tﬁ%e%§?5u§gbﬁ%§r%ﬁ“neﬁ%tﬁ@%ﬁ&oﬂpﬁfsér%hé%”ﬂﬂé'H%gqghg£i§$ of
is not coated and is substantially exposed so that the
adat i h | or .opoent, characteristics
U aeksropnt S Ry LR e N TR (B €8 e
ortion of the coloring material is not exposed and_is

CE&E}%PQnPFaFP? VUGS S5 (hat PeFreet S oth ditGapsiPaPP hgner

pi gnent may be obtained at the same tinme. It is also
mayt 8§ ERAETPheedwuniitenabeagruowdt exlul tdre weighpodimehels

organi c high polyner is preferably arranged to be at
bledagt 12009 wengidertihryg echaapendaperd s Marg: haycapsube
manuf acturing, for exanple. In the above description,

ableeuaxpl ¢ssbedin&lbsnanthahl yhexpasead dJef@fes nighapolymer
state in which a portion of the coloring materialis

1isNE8RLE0RGL | iy 6XR3Rd 25.c0RPBRSEdid A R BXRABHEL: stics
of the color material due to defects Such as pinholes

l.e, .A.s_{ erial,
ForrEPLatrat aipd ke Bt Rentlo, iRy SBFh O

carbaon bl ack may b e used accordi
cons?deratgon to)gther character{st{gé, the amount of the

organic high polymer is more preferably set within a range of
5-10% by welght with respect to the amount of the non-water-
soluble color material.

According to the present embodiment, a portion of
the coloring 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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to a preferred enbodi nent so that adequate pignent
di spersing characteristics may be obtai ned and

wa@od@gostoel preservation stability nay be secur eRCE¥EN05/020761

when the proportion of the high polyner materi al
within the capsule is relatively low It is noted that
a suitable type of high polyper material is preferably
sel ected according to the m croencapsul ati on process

bei phratsadbnahak expeBLE, adgihdNa itdt ealachtl exposure of the
pol ymeri zati on process is used, polyeSter, polyam de,

oLy yBOLU Y k) a7 By BP0 B8l

may pr
ol rization process is used, polymer or copolymer

%?aééﬁ%r (meta) acrylate, (neta) acrylate-ester (neta)

acryl ate copol yner, styrene- (neta) acrylate _ _
copol yner, Asolpehithei Aatel MatRAaialyolspdhréi sRarelng organic

vi nyl i den, or polyam de may preferably be sel ected.

Mbemnen th@nidn sleilduidd sper s hopg praodess blschsedy lsedased according
al gi nate, polyvinyl alcohol, gelatin, albumn, or

P ox yprefeinreangmpbaiaeabl 30 bhagelaceedte Vegnéhe dispersing
coacervation process is used, gelatin, cellulose, or

ERSEI 1Y tRal BRabbY - USRY Ahly hsichabed phale Sihelon

encapsul ati on processes may al so be used to obtain

%ﬂﬁ%ﬁ%ﬁﬂ ﬁl\é‘?‘?@t %ESEP&&%&Q&R&% pk%geﬁ%ﬁé%?{%geﬁ‘g#a dne nigh

nts o e present I nvention.

I nversion.process.or.the acid catalyzin fOocess i s

BB ARSI 0y BARPED T h OIS LHarBrF oI Ve sy Low-
preferably selected as the organic hi%h pq;%ner maki ng
up the wal FthaferPaPdothdhe muditebdsstivee Thehpiageolymer

material is preferably selected according to the
microencapsulation process being used. For example, when the
interfacial polymerization process is used, polyester,
polyamide, polyurethane, polyvinyl pyrrolidone, or eboxy resin
may preferably be selected. When the in-situ polymerization
process is used, polymer or copolymer of ester (meta)acrylate,
(meta)acrylate—ester (meta)acrylate copolymer, styrene-
(meta)acrylate copolymer, polychlorinated vinyl,
polychlorinated vinyliden, or polyamide may preferably be
selected. When the in-liquid 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 obtain fine and even microencapsulated pigment
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i nversion process involves using an organi c sol vent
phase corresponding to a conpound or conplex nateri al

w0 p@bsioay an ani oni ¢ organi ¢ hi gh pol ymer mnatB€T/a$2005/020761

havi ng di spersion power with respect to water and
color material such as sel fdispersing organic pignent
or sel f-dispersing carbon bkgck, or a m xture

i ncluding coloring material such as sel f-dispersing

QEEE T P it R R mSBLE -G SRR LRl BADRL BGK, @
curing agent, and an anionic organic high polyner

mterial: SHbChAILAg MY Rled i (S RLga0LCoaQldens
phase or charging the organic S0l vént phase i nto wat er
to,_induce sel f-di spersion (phase inversion enul sion
Rt R A G N B R
noted that in the phase inversion process, a vehicle
BRtem ad dist W@f@f’fag% FRFEhFS it%@i greayieeh Flkaplymer
into the organic solvent. In fact, according to an
mslpent up ttheayabé meterimlefadt afblee microtapshke| i qilial phase
medi um of the recording liquid in the organic sol vent
Sovéimiiona pdicspeks tiatol veplivk ifrey arhergaeos dkdDvén @ yitthse
may be directly manufactured . The acid catal yzing

BEPEESTOrIdIVE ¢8s an@H%IBé\lﬂdZicﬁg Rkl RR+OF A 11,081 @80ng an

ani oni c base included in an organi c highpol yner

compoynd nater gggmi Igglﬁ&%la%ema%ggm '@ig@eﬁsﬁ%n power

mat er'i al togeth a color mtérial suc

sel.f di spersing organi c pi nt or self-dispersin

AP B EEk B HC BTSSP AR ERBUL FAFR 2 Br -
acidifying the pH of the material with an acidic

%%ﬁﬁﬁﬁﬁ%@g QéggpépiHggvﬁg:@ﬂggﬁl@—dlsper51ng carbon black, or

a mixture including coloring material such as self-dispersing
organic pigﬁent 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 into the organic solvent. In fact, according to an
aspect, it may be more preferable to mix the liquid medium of
the recording liquid in the organic solvent so that a
dispersion liquid for the recording liguid 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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conmpound material including the anionic base, fixing
it to the coloring to obtain a hydrated cake, and
woemb0sdo%2rzi ng a portion or all of the ani oni c PeE&P2003/(20761
a basic conmpound to realize mcroencapsulation. In
this way, an aqueous dispersion liquid containing fine
anionic mcrocapsul ated pignent having a | arge
proportion of pignment naiterial nay be manufactured. As
for the solv.ent used in the m croencapsul ation .
polymste $9EROHRS CPF B A FIEDR PoPagkanpPEPOHdey MiFiE6h e
such as nethanol , ethanol , propanol , and butanol
ma tgedt itogeahborwinttrd ded ogunhtasiayl sich est ered fsuch as
nmet hyl acetate, ethyl acetate, and butyl acetate;
digderingabedabydrgopidionsrs eeh fagiepeos ipraardieth black in
et hyl ene chl oride; ketones such as acetone and net hyl
an | PRI mKet oRe; nal-HeNS zSHeh o@Sabehl AN afHe & 33d the
di oxane; and cel | osol ves such as nethyl cellosol ve and
.yl osol ye. . '
ma bR SELRN IR SELIRY kiRl BhpafafBid il tedeile |
separated fromthe solvent through centrifugal .
co PRGATEPL {11 YA, han @ E RBAC TPRET Vi TH Wadidy t0 the
and the suitable solvent to realize redispersion and
colHeingbFooBPERH- &2 rivebiadieny Chkgui 8RE hagU Rl e s &d P tion
an enbodi nent of the present invention. Also, it
or isldotéd thhatni el aviersegeyiffdy i bbeidi apmpamd o triealize
encapsul at ed pi gnent obtained in the above manner is
mideiengbliyatidhi n o ridvige wayf, 58- 4§0esws.diBypencdionng iquid
pignment with resin in the manner descri bed above, the
coliAMBRAL FBYebaRi St AP Abl-aghedatadt Beyment 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 such 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 cellosolve and butyl
céllosolve 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-
dispersion and thereby obtain a recording liquid that may be

used in an embodiment of the present invention. Also, it is
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printed object, and abrasion resistance
characteristics of the printed object may b e

wo peosywdl for exanple. In the follow ng, an ORET/aA005/020761

configuration of a control unit that may b e incl uded
in the imagi ng apparatus according to the present
enmbodi ment is described w thoreference to FIG 6

FIG 6 is a block diagram showi ng an overal

g%%%?%%i%%x;ertaﬁt%r %[E{?HQie  dmARGOLEH l‘EQeté’n ulated

he co unit 1 as 1s illustrat

FILG 6. includes g CPU 101 that adm nisters overall, ..
BOROPBE OCAmE ta jar REUSPOUS HHTD o Er e aLy within a
prograns that are executed by the CPU 101 and ot her

rerred ot 18O0RAM-103 that tenporarily stores data

such as imge data, a nonvolatile nenory (NRAM 104

for preserBngoddatiacgeyégmdnti wgth heesting it frbe poaeneof

the apparatus is cut off, and an ASIC 105 for
pesEofed Gapves e $5es piatkhdi Mgy ey ista® 1y gRahched to the
processes, inmage processes such as inmge rearrangenent

PLOEES§EShecNd AnRPULA-AUE BHt r&d ONAINJY 0883888 fPEtics of the
realizing overall control o f the apparatus. The

4 ] ' f I/ F
BB dllden May PROALRELHAED e Bl B0, 7
o it s e Bons S e e oAby ea TR %o &

according to an enbodi nent of the present invention, a
ReRATe i Wl e dheitomatinPe 1071eirf dhéd¢ dFPgeRd 1aBPraprtus
driving and controlling the recording head 14, a nain
scanndigg not dhed preseoti emdddiniegrt is described with
reference to FIG.6. FIG.6 is a block diagram showing an
overall configuration of the control unit 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 (NﬁAM)
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/oufput 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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driving the main scanning notor 110, a sub scanni ng
nmotor drive unit 113 for driving the sub scanning

wOoie/5m®I2, an environmental sensor 118 for deP€rIR20¢5/020761

the environnental tenperature and/or the environnental
hum dity, and an 1/0O 116 for inputting detection
signal s issued fromvarious sgensors (not shown)

Also, in the illustrated enbodi ment, the control unit

190l 95 Confiedt athdio o8N sBBAM AL1 2N RANEL LhadlRbr
I nputting and displ aying I nfor ion tor the

aratus.. Further, .the control unit 100 is configyred
B8 DerP ST/ o Ao P OR RECEOTTl “RRe GiisuECCoTding to an
golaritg SW tching control with respect to a high _
BPPAYBERT rluithy RESSPRE LPPR Ui ) heed grave) sontrol unit
configured to apply a high voltage to the charge
10V | apd 33 hegt sindiviey £68ahoendodiimeniand: kentoni i bhg the
unit 100 is configured to receive data such as print
datardied utdaty lidyagemdahasasntirey dtokOGrilve ancablel for
or a network fromthe host 9 , which nay correspond to

ardai @y PERE oSN G cARRANEt HStSHCH (BS 22 SR8 $8A8hing motor
conmputer, an inmage reading apparatus such as an i nage

SEER0%In1 011 A £3RGR 162K UL DL APRALLIRSHERAES £ on
digital canera, for exanple. e generatron and ou mﬁ
of the printdata dir ed to.the control unit 100 ma

S Ll Dy s REEGRot are SR ire Bea B e REnsogt.

90 side, for exanple. According to an enbodi nent, the
EPTPAA M RN HIRE ARl 928k prsitadahymifatyar endtan dfO 116
in a reception buffer included in the I/F 106,

per f oot W rdhtde tecd i pangbpmat s prsseess from various sensors

(not shown) .

Also, in the illustrated embodiment, the control
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 to an embodiment, the control 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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at the ASIC 105, and transmts imge data to the head
drive control unit 107. In such a case, the conversion

wo@RoopsrIel data into bitmap data for realizi ng POEGE005/020761

out put nmay be executed by the print driver 91 of the
host 90 as is described above, for exanple.
Specifically, the imge data print data) are
developed into bitmap data by the print driver 91

Egrdf@é&@eéhf I%gagsgggf gthﬁg%%g E%g &%cu@gd by a

i'magi ng appar at u tSare

ossi bl e, such as that t he
BSAPEORTHTET ADPiared PhnEiaes bt r?édiéorﬁt?rt Rgample.
bi tmap data conversion, for exanple. According to an
enbodi ment , A@¢@¥¢&%&1h9rﬁVee@bﬁ@%@¢n®nuﬁheu§?Ukg@éiveeds and
i mge data (dot pattern data) corresponding to one
knaéyienger it birtaedcbetiedrbystheed ecoradiregepeéadnliduffer
synchroni zes the dot pattern data of one line with a

¢hetkdsd gnal thd refsmoes HEersadad @s:sS&cadtradgbach® process
the head driver 108, and transmts a latch signal to

therhgads £fif i M@ 10% %Eaﬁsﬁi@geiﬁﬁé@'Haké'ﬂ@ R8e h@a& drive

further enbodi nment, the head drive control unit

S whi.ch be ROM 102 descri be :
g\%ggftlﬁ&tﬁ%of ‘es I%a n§¥n d3 ‘%a of “a dii Ve wavef o ognﬁjrlnt
rivesij a, wavef orm geper at i circuit

.Sﬂﬁisﬁuaﬁl %%@% CBiFef PEr oI PENY dﬁ?gﬁ% CptRut may be
conversion on the drive waveformdata read fromthe _
RERFUBPE Ry d¥hs etidFefbtieT sbli oy ©ie dwist PAckadiagiegrribed

anplifier, for exanple. According to an enbodi nent,
thevheatbdrexeeml)8 Specifically, the image data (print data)

are developed into 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
performs 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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includes a shift register that inputs serial data
corresponding to the clock signal and the i nage data

wo papaiosi9e1 head drive control unit 107, a | at chP€T/IR2003/020761

that |latches the registered value of the shift
register with the latch signal fromthe head drive
control unit 107, a level cgpversion circuit (level
shifter) that changes the |evel of the output val ue of

sD6nd Bt Ch Glaketblm otk Al Alal GG Wit CRcBhdMYg a D/A
(£§?tching Shit) that is Gﬁﬁﬁff control?ed bygt%e /

¥ . et
S g TnPer RN O Rl OB U i i gpvesorm
r el evant I ve yav rms_jnclyded in the generated . ,
Gevorans ey she Bl Tty dHigh MBUEESH ARtaH b ieuit
the recording head 14 so as to drive the recording

ARG apn R LEBET ov ¥ig, S*EHS-ary confi gur ati ons
of an inmage processing apparatus (data processing
appar at us) Aceoirddirggta gor i entlmydideinker thadhead driver 108
corresponding to the host side that transmts inmage

thedludear of ehiifRgradgis tagettait tihgutsgendaBpRatat us
according to enbodi nents of the present invention are

Eesddedi i Wot Ror eherenss 0 Ji8Sand 8R8 BragdtddS from the
noted that the inmaging apparatus and the iInage

PLOFRSAY ARRAE AL aﬁﬂ»‘cp@i ng lta%c?lngggj:ﬁrf’{]té%&f. 1N8nes the
present 1nvention nmay na € up "an 1 nmagl ng system"
SEERIRR R0 SO e eslle PSR, Y TS i gman

illustrated in FIG 7 includes a CwW (Col or Managenent
|ﬁ§P head drive control unit 107, a level conversion

circuit (level shifter) that changes the level of the output
value of the latch circuit, and an analog switch array
(switching unit) that is on/off controlled by the level
shifter, for examplé. 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



processing part 131 that converts image data 130 that

are represented by col or space used for nonitor
wale@plosap2pr ovi ded by application software, forPErRarRO0H)20761

into i mage data represented by col or space suitably

used in a recording apparatus (e.g., RGB col or

representation to CMY col or3¢epresentation) ; a BG UCR

(Bl ack Generation/ Under Col or Renoval ) processing part

a3 rhaty per éobodingrack ofendrapireasdnndervardlion mayomake up

processes on the converted CMY val ue; a ganma (7)

BOMEREE hgNsPatém ladtdridahng rel wdesmBodindl€lof the present
appl i cati on anmount reduction processing part and is
GRRbirguped to performinput/output correction

refl ecting the characteristics of a relevant recording

apparatus and/or, the nreference rel evant user; a
zoom ng pagt piéﬂtﬁ}éitﬁﬁfeeff &?@B a% g%%éf?}sgt pslrl sy o
the corrected i mage .data according to the resol ution

5 fuskEaref eVRnt I e drdHGCEp fal i u o Menrglemeaieodule)

processing part 135 that includes a

nreepseantedzashal 31 vllafegonseritr Loage afitacildy tihet are
zoonprocessed i mage data with a pattern arrangenent of
mpirestotbé ypraysd fspamet heetelfoyandniteoordisftd ay provided
apparatus . A printer driver 140 at the host side as

dyslabbustsated sdrihla@e,8 forCkudns1 & hei iV ifadle0ata
© Managenent Modul e) processing part 131 that converts

ﬂe‘ﬂﬁ%@eﬂ@é& e Ocd it gg{a%er @B&%_égg%%gs&y G0N FRAGE ng

used for nonitor di ay provi y application

1o BESIRLE (0%, S ok B RO, P SRP LAY
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 (V) correction part 133 that includes a droplet

15 application amount reduction 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; a zooming part 134 that
performs a zooming process on the corrected image data

20 according to the resolution of the relevant recording
apparatus; and a halftone processing part 135 that includes a
many—valued/sméll—valued matrix for replacing the zoom—
processed image data with a pattern arrangement of dots to be
sprayed from the relevant recording apparatus.

25 A printer driver 140 at the host side as is
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apparatus (e.g. , RGB color representation to CwW
color representation) ; the BG UCR (Bl ack

w@emeosaozpn/ Under Col or Renpval ) processi ng papCT/IB05/020761

that perforns bl ack generation/under col or renoval
processes on the converted CW val ue; and the gamma
(Y) correction part 133 thai7+ ncludes a dropl et
appl i cation anmount reduction processing part and is
iddwisitgated in PEEfDrimdlmges/ cbhepOMc (Colent iMamagement
reflecting the characteristics of a relevant recording

MRt PBoasds Diig tha-tprefieraacesofferd elMANda#SEN 30 that
In the illustrated enbodinent of FIG 8 , the contro

A trepP0s@h L0} NagighY sge%r Akig BbHqdNHMIGS fhSy

zoom ng part 134 that perforns a zoomi ng process on

rect at ordl to t he resol uti,on

éﬁg%ﬁﬁgargf %%%%PE%%%ngﬁé%appara exaﬂl%fhelﬁglfﬁgﬁ%e data

rocessin art 135 that inc¢ludes a

TSSeRFERAPEnEPIon APAER FHLFFRLY oroeLH ift FECREERE
zoon}grocessed i mge data with a pattern arrangenent
BPAABEYSt 6°be- s REY €@ lProRFPREsPRT2VEIT Toe E8dicedor
apparatus. In the follow ng, inmge processes executed
Ydepraspntationdr i tey B&Y/ UCRe (Rbstk sGekes maciamdiUngletro Cabor
enbodi nent of the present invention are described with

Re@bOBBNCOrbOesi fag DarACeordingrt fetfermy eserk
enbodi ment, when a print' command is issued through

g%ae&ae%ﬁ%é@:ftmroer QRRH3LE NGr9P- S dat R, %%C%%ik,egted cMy

appar atus such as a personal conputer, the print
e 8 B AL IS TR B0 0 ke mc et on
dropget application amount reduction 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 embodiﬁent 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 foilowing, 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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down data according to the determ ned obj ect types .
Specifically, image data of text 202, inmage data of

wee@cos19epre | ines 203, imge data of graphi csp@D4p20a8/20761

i mage data of one or nore i mages 205 are passed down
through their corresponding routes to be processed. As

is shown in FIG 9 , a cole88adjusting process 206 is
performed on text 202, lines 203, and graphics 204.

Further, aAcobodimmtichitiy preceas 2FodimdFH UGRen a ‘print’
process 209, a total anount regul ating process 211,

@RthaRdgARNRs §0&d MY P QRS eaRlidn Akt perating on a
di thering process (hal ftone process) 215 are perforned

RAal B¥bcéleind %ﬁ{aﬂﬁ%t GhicRY 5B’ QCESSs 518 cﬁ)r@% . ‘ghe

process 210, a total anount regulating proces

cqrrection pracess . 214, and a_gr.aphics .ditherin
R Brh IR e o e e 1ePRr S i i (G PRgeIn an
203 ang graphics 204. Wth respect t o inmages 205 , a
RIS 288t ERRP TSR 138h COdRsTe SEitE R B Rt dasiafisnalilofo pass

rocess 211 i s perforned, after which a col or

4%%nu§ﬁﬁén@09@@@@gst@zzh&ndeaecminedrnhiﬂﬂhu}mme@cess
223 are normally performed, followed by a BG UCR
Spect €$sally, , irsadotdalaapduextegol Atinkgyep RGeS 238k, or
agarama correction process 226, and an error diffusion

rpirecesses had 8 { on@ger @e@sShr2gfaphicd QASE MElGabhedata of
i mge 205 is determned to have no nore than two

) BtSnor " aRgE ASCHVRL AL RIORSES Sl SEE,
é%&r89p883§é§?ﬁ%ﬂ%&o%%sﬁe(82883§§ed.

As is 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, affer 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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wi t hout col or matching) 233b are perforned, after
whi ch the BG UCR process 224, the total anpunt

WO e@dlostoeng process 225, the ganma correcti on PCDIRSE5/020761
226, and the error diffusion process (halftone
process) 227 are perfornmed. It is noted that in the
case of processing lines or3graphics, an ROP (raster
operation) process 241 may be perforned before
gramfeo Icoirmg ct-hen cot ore swat2@lti , ngnor anessr@06ii fahds mheprocess
the obj ect is determned to be an inmage , the col or
(redictiong proeess) 2827 .maymb o€ ekl Ahaed. tid infide WAy, is
sets of image data processed according to their obj

@@aerwa%a ahenseeUWinRed iAo R s8&toLf, i ot fato

e passed down to the recordlng apparatus I ng

ed L n_ima roc in

&%R% 3Bk Hn 2 1008 ausﬁmmx%reéé’e@a 22,1

vent i s concerned W th proceSS|n performed at

TR GO B9 GRESSH 1Ty et CFoFPeiBaBt T9eF BiEGRes process
generatlon and under col or renoval on a CW value. In
WiHdous Fewprghabelbingk 238k efeoppofatiesh mideasghich the
associated with the i mage processing nmethod of an
BEMGR pentefst hd prgsenbtiaivenbiion téatldts rex eadicedsbg2s,
an i mage processi ng apparatus (host 90) through

RN igafinaotodr et ML hrdciewer 208, deserimedridr e rusion
present enbodi nent, the maxi mnum anount of black ink b

;Ix%cggsl raﬁgw%@é %dc%s@%réﬁgegréopgf"fd%ﬂéa n a range of

in order

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 to 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 method
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

associated with the image processing method of an embodiment



prevent a decrease in imge gl ossiness. For exanple,

an UCR (under col or renoval) process that is comonly
wag@d/osr2a bl ack i nk incorporation process i s PCT/JP2005/020761

represented by the followng formula : K= p X mn(Y,

M, C) YY" =Y-KM'" =M- KC=C- KIt is noted

that .in the above fornul a,-40~ denotes the so-called

UCR rate, and is usually set to an arbitrary val ue

ofi tthienpa@esangeimfer:-itd0%hait. €s, eR8edd 1P %n imkBet he

present enbodi nent, the maxi mum bl ack ink

pracesRonat aﬁﬁammtmo%tr egy! @h@gu@&cwﬂm @ &NBrinter
graph shown in FIG . A grayscale up to a prescrl ed

Wﬁ.\’f@h: ydggcfﬁﬁ%d Ze%nb 51@ gggégng oén%cbcﬁg% X \/eI lﬁé 1{1%%1mum

en t grayscal e excee € preéscri
correspan cale.may be realized by a conp03|te
a8‘8P8$ Bg kgi%&f g‘éﬁ%?ﬁ’d %9 bFogHCHFR?{ﬁJ%erflscfaHan?@fil Bw be
and magenta.ln the present enbodinent, the C, M,

5  wibipagt FeRIamiufindér ecol BF fé@rm/aﬁz%ans@np)rdandto
the bl ack generation anount correspond, and thereby,
rrhveiCRer deeréssssem timageOY obmimesal t dorateixegple, an UCR
enbodi nment, in order to prevent a reversal of the
(Qhdyscabdeoupeiidra19N patbicbeEMthyt of s tdienmidiK vARRWAL intden1ack
UCR rate nay be set to 100% only when the bl ack

ihRCOHBOFBL + oM GHTPHRIcEQeS sNOLH E6E0RL 4 BE RAESGLI PEfing

anount .
formula:
10
= p X min(Y, M, C)
Y' =Y - K
M’ =M - K
C’=C-K
15

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

20  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

25 mixture of cyan, yellow, and magenta.
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The maxi mum bl ack i nk incorporation anpount is set
according to an image gl ossiness neasurenent and an

WO pmgeswensory eval uation result that may be ORCHIFISES/020761
fromfour-col or reproduction. The black incorporation
anmount is set so that the gl ossiness of a black inmage
may not be substantially de§taded upon form ng an
i mage on a gl ossy recordi ng medi um such as gl ossy
paper, senilngkbssyres@et emdrodinkhe, papercused ¥ Gubtraction
inkjet recording. In this way the gl ossiness of black

amuriie (phedentelof remmdel NGndedtpdeld MhSBb1dd¥e generation
maxi mum bl ack ink incorporation anbunt is set such

AR MRS 2B b HRIE, 1 $ E}F&%ﬁ;‘?dtﬁg dc e'dPééé( {8 %ge;td kggloO%.

medi um the gl ossiness of the recor I mage

e _su Lally | ower. than that of the recording
A A PR bR P o g8, heder ofS TR uq roversal

[ e may be prevented from being | ower than that of
qfﬂg%.eegaﬁﬁﬁ@fm%,ﬁo PO LSPESERY RFbehR vk amphagk the
is realized with a solid color ink until reaching the
YR Sei-EbBAY mas i R 10 dd0% PRIy nebepotlat iwredndoebrpAration
grayscal e requiring black inkexceeding the prescribed
amexinftrudpbbackt i erkceatt dilyeo patkonilasd rhoursy. be real i zed

by gradually incorporating a conposite of cyan,

magent a, amHe Yighst Oihm IB1 AN S nWAYR RS PBXT SAIBRITBYNE ¢ set
of black ink to be used may be controlled, and col or

Wi £ 5 950§§iiﬁgﬁé'B%Bs@%ngggQ$§5§&¥éﬁ%n§§éﬁ?ﬁ%gé@ﬁage

decreasée in glossi'ness nay be prevent
s%%ggégagbgfugaﬁnp%x&&ﬂ%?%%atA%gg"bérgbtained from four-color

reproduction. The black incorporation amount is set so that
the glossiness 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. 1In 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 th;n 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 requiring black ink
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conparison with a case of printing black entirely wth
a three-col or conposite black of cyan, magenta, and
wQ@ edobos192i n t he present enbodi ment, highli ght ePICT/JP2005/020761
portions nay be realized with the solid color black
i nk, and thereby the grayscale difference may be
reduced as is shown in FF@2-11, and a snooth contrast
may be realized. Also, with regard to gray bal ance,

ex8b88End hens Pk ceabed Rhatkuh So1sad ik theoppesehion
enbodi nent, inproved characteristics may be obtai ned

anQPaRSH 1O fé(}ﬁ_i‘iéiész f%gééﬂgﬁ@%&@f%%‘ﬁng' ackoosite

Is tllustrated in FIG™ 13 is a grap

indicatin | ossine asurenent results upon
o} Rt KPP it SROoT SR 270, G = 0, and B = O (i.e..

bl ack) and changi ng the maxi mum bl ack i nk ,

i ncor por at® o EntaRr FheaRarsiu S HEah foPdpressinh 1y Pe

BYK- Gardner) . In conparison to a case where the
usaaxhayIPd | ekt ricakefnconporat donirdnoidih odogeiness IgOYbe

in which case glossiness is significantly decreased,
intorpdes psd sentthetrbode m@at rebye riagwlaisisigebesenagi veg)

t he maxi mum bl ack ink incorporationanount, a decrease

préfeh fBg et 0StigaeasgiBiabeoR ke ML tedibed. 14aiS0 A in
graph indicating results of perform ng sensory

coﬁ%é‘%ﬂééﬂ QRS H1L EHEQeo@U%P%?i&é tb;/i%?f( Chan 81 Hoy: 4y and

5 distributed by the Socie
El e t hat are obtaine

ct rophot ogr aph Japa b .
e T G ER e e Rnar et Heepre’: B8 Waqw o
and output the read images. with differing nmaxj

the | BERSFHK STRALPERE: | BROBKDEHS SO TERBReTEY Pe Faplized

with the solid color black ink, and thereby the grayscale
difference may be reduced as is shown in FIG.1l1l, 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). 1In
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 incorporation
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noted that a | arge sensory eval uation val ue represents
good image quality and a sensory eval uation value of 2
w@eooalosnel r epr esents an acceptabl e i nage qual i PGT/IE20€3/020761

By incorporating black ink, advantageous effects may
be realized with respect to consistency of shadow
portions and gray bal ance se3that a | arge sensory
eval uation val ue may be obtai ned. However, as the
Hhagk: ] Nk dedeerper ahi Dfla Gyis siisielsBChaRsSBE, pidiented.
saturation level of highly saturated portions may be
degraded anpgcthe diffegence idh:Ql03%GNeesuPel e forming
hi ghly saturated portion and a shadowed portion nay
stand out to_thereby degrade f.he.i e [
SRt Gy etk G e e e R s e i =0
i.ncor poration anmount to 100%. the maxi num bl ack ink
¥ of porsitiBHERHOBRt EBE | SO PIbiy SSEFOPER BROTTRNY (9
< 52% according to an enbodi nent of the present
Janantiiet. aAesobsaghetnby mavigg 28, imkeR imRUmmhnaRatus
bl ack ink incorporation anobunt is set to 52% the
sednd othe eheattuahbohs vahdieodighdts thel owatiwbmadgdre wilth miMfering
acceptable image quality |level, and therefore,the
B N HlaaGk 1 hRK 1 hBEBpPL Bt dr0 RindiBRt sb§ thereto. It is
pref erabl yarranged to be |lower than 52% In
RAHLE CUA o 9@%@9 08n L by SENSORLY 18%akHaLL R A S Yood
FIG 14 as well "as neasurenents of differences in

| ossi ness . between the recordin diu aper) and

5 R e A T fL S T bR PP Bl ppve
by m crogl oss 60 b{ BYK- Gardner) _,, .t he nmaxi mum bl ack
;@myg%%ggb&paﬁpsﬁp able image quality level. By

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 glossiness 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 incorporation amount to 100%, the maximum black ink
incorporation amount b is preferably set to be 0% < b < 52%
according to an embodiment of the present invention. As is
shown in FIG.1l4, when the maximum black ink incorporation
amount is set to 52%, the sensory evaluation value falls below

two, the minimum acceptable image quality level, and therefore,
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amount is preferably set around 30% so that the
accept abl e val ue of the gl ossiness of a reproduced

w0 pgmesvay substantially correspond to that of P€TaP2005/020761

recordi ng nmedi um (paper) . According to an aspect of
the present invention, even when an inmagi ng apparatus
uses pignment ink, glossinesd4ef a reproduced i mage nay
not be | ost upon printing black on special paper such
aheghastyurpageick e 1gtossyrPapat ,anunfat keppaperaBhy
a desirable image quality may be obtai ned. Although

hReaRfEs e HVIRRIdORKLS §H9wn and described with
respect to certain preferred enbodinents , it is

obvi ous th n Viq,luﬁlg. S BQ e&ﬂ)gﬁ f{ﬁeat .e%g%r . lelvagﬁg%{on
eJ:l I'ng and

to others skil n"the art upon fea

under st andi t.he specification. The present  invention .
PREFLER PE T S0 TRvdl 8 et SHaalte: ot PoReerahees in
is limted only by the scope of the clains. For
gxappiress giyiast ddet Kacordny distiiwb (pReer) and the
above-descri bed enbodi nents of the present invention,
rhprotigacerimhdev@rs iis shpkmnent®G.i1P dmearaged by micro-
processi ngapparatus such as a conputer and is

§088& 080 edpl,0ReRNELBENd NE GO MR A BXESHt Ealt Nehcorporation
I mage processes descri bed above. However, alternative

SRBEGE MBS B aRASS kB Ca f Sl £ L thARILAY acceptable
apparatus includes a processing unit for executing the

| Lb b e _Th
R L T L

arlier filin ate of Japanese Paten
g&bg gaéially correspgng to that J¥iﬁie recordgng 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 equivalents 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 that according
to the above-described embodiments of the present invention,

the printer driver is implemented in an image processing
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Application No. 2004-327176 filed on Novenber 11,
2004, the entire contents of which are hereby

w0 pwenpoent ed by reference. CLAIMS 1 . An i nagePCT/JP2005/020761

processi ng nethod for perform ng an under col or
renoval process and a bl ack recording |liquid

i ncorporation process wth_gspect to an i nput
three-col or signal, and generating image data for an

LpBELAGuaPRAERTAS J RAtphees0Bhl I b0 FuHdA &cCBbRErol the
i mage on a recordi ng nmedi um usi ng at Ieast a cyan

SRR bt RS SFRCR JtTogh Y
TP P PR B 08Bl R SR L

gl ossi ness of black realized in an inmage forned on a
gm@gé9gr@E@@%ﬁ?Rf RFEGLUREE sa ¥ ogefsinghiindlt Fogegradeding the
and setting the black to be realized by the black
iwege dpngcesers dlastriibedeabbiag fde exegyllat.ed nmaxi mum
bl ack recording liquid incorporation anount, and
setti mhd hedsenekappl beatienl iizetabbaogghanddild nis afhea
conmposite of the cyan recording liquid, the magenta

beger gt ngr | {guiidhriand Ehes NE! HOUL I ofgiRg sl g"al‘tgnjcf
the black to be realized requires an anount of

g@fgcg@fgﬁ @gzqdz%gl%%fﬁé@g?t% m%U' a&ﬁd HBEH%E Me

récording 11quid’i ncorporation anou

[ € processin as cj ai d n cla m
R By e e meC e oA nate | bt tﬂialgoef&g'éﬁﬁ&d by reference.

recordi ng



10

15

20

25

liquid, the yellow recording liquid, and the bl ack
recording liquid contain pignent. 3 . The inmge

w@e@ems®eng nethod as clained in claim2 , whePEl/oPH6R020761

maxi mum bl ack recording liquid incorporation anmount is
regul ated in the black recording Iiquid incorporation
process according to characteristics of the recording
medium and is arranged to be greater than 0% and | ess
than 52% 4 . The inage progessueg net hod as cl ai ned
in claim3 , wherein the maxi num bl ack recordi ng
[iquid incorporation anount is regulated such that the
gl ossi ness of the black realized in the i mge forned
on the glossy recording nedi um does not. hecone .
substantiaﬁry ﬁgmépagﬁaﬂr%ﬁ%ﬁﬁﬁqgég?tgPdt%8rgP%§£8leng an
recording medium 5 . The inmge processing nethod as
e IT ASEPHAS Pr%%%iaw%ﬁ BRAEK E6FOFOTRImMAEIL

anmount for the under color renpoval process is set to
Inosworaties pragesprocels sierpasdt fod aas iobat nelréercolor
claim3, wherein an under col or renoval anount for the
sigles] calral gearpualingr oess datas€brt anl A%y imd i dpgdratus

under col or renoval anount reaches the regul ated
Preadt NMEN A raGkuk-eqotdi erh i AW or image on a recording medium
using at least a cyan recording liguid, a magenta recording
liguid, a yellow recording liquid, and a black recording
ligquid, the method comprising the steps of:

regulating a maximum black recording liguid
incorporation amount 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 the black
recording liquid until reaching the regulated maximum black
recording liquid incorporation amount, and setting the black
to be realized through addition of a composite of the cyan
recording liquid, the magenta recording liguid, and the yellow

recording liquid if the black to be realized requires an

amount of the black recording liquid exceeding the regulated

maximum black recording liquid incorporation amount.

2. The image processing method as claimed in claim

1, wherein
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I ncorporation amount. 7. A printer driver run on a
conputer that is configured to perform an under col or

w0 espoalo2pr ocess and a bl ack recording |iquid PCT/JP2005/020761

i ncorporation process with respect to an i nput

three-col or signal, and generate inmage data for an

I magi ng apparatus that is ear- gured to forma col or

i mage on a recording nmediumusing at | east a cyan

recordi ng limplidiarm rReeat Agl BLOETH NAHd aldigénta YebbeMing

recording liquid, and a black recording |iquid, which

RAGALE! did “RN 1y ©Xeeuhielyby: bl COPRULeE HRaRR FOEMaing

the steps of: regulating a maxi mum bl ack recordi ng

Liquid | r.poration.anount such that gl ossiness of

%ﬁ§§§gr%%ﬁ%¥gbFﬁﬁmgﬁtrnage formed on a gl ossy

recordi ng nediumis not substantially degraded;

setting the black to be realized by the bl ack

recording liquid until reaching the regul ated maxi mum

bl ack recordi ndhie duiagei hEeepd? trd dretdimsuas, caadmed in claim

setting the black to be realized through addition of a

eenpbsrein of the cyan recording liquid, the nagenta

recording liquid, and the yellowecording liquid if

the bl ack tehdenpltminnedatRadESsdBly ARl @hcbbBoration
bl ack recording |liquid exceeding the regul ated maxi num
Bh8GHt I 68 UG dddyhd+h OGO DAY ALd AN AMPUAE 1, B9 AN

I magi ng apparatus that 1s configured to per?orn1an
nder_col.ar _renmoval _process. and a bl ack . recording

e R b o on Breedtin v TBBtertre it e

t hreecol or | ,
recording medium, and is arranged to be greater than 0% and

less than 52%.

4. The image processing method as claimed in claim
3, wherein

the maximum black recording liquid 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.

5. The image processing method as claimed in claim
3, wherein
an under color removal amount for the under color

removal process is set to 100%.
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signal, and forma color imge on a recordi ng nmedi um
using at least a cyan recording liquid, a nagenta

wo e@ostiong |iquid, a yellow recording |iquid, PCTJR2005/020761

bl ack recording liquid, the apparatus conprising: a
processing unit that is configured to regulate a
maxi mum bl ack recording |iguigd i ncorporati on anount
such that gl ossiness of black realized in an imge

formed on @LQ|Q%%Vih§g@rEEBQe£§¥H MdthoddOls claimed in claim
substantially degraded, set the black to be realized

y ck recording nediumuntil reaching the ,
?éd%#%%é§§?naxinun1black recording liquid incorporation

amount, and set the black to be realized through

2ddi ti on of* BER0SPLET of “IRE Ly MR FEc S S [T, color

the magenta recording liquid, and _the yell ow recordi ng

F?@%Y%ﬂiErQQﬁ§SbP§c§e%otBe1QﬁﬁEHQQa} tEGUIREST afC PP Urfmoval

of the black recording |iquid exceeding the regul ated

amsamumréd Gels theordongated uiakimoobgeckt irepoadinmtligiid
The i magi ng apparatus as clained in claim8 ,wherein

i heo eydra tieeoriongtl.i qui d, the magenta recording

liquid, the yellow recording liquid, and the bl ack

recording liquid contain pignent. 10 . The i magi ng

apparatus as clained in claim9, wherein the nmaxi num

E"eaCk recordi ”%; irﬂ&{ltgri H??&%’Prﬁ&{ O ATUBELES that is
gulated in the“black recording liquid
configured to perform an under color removal process and a
black recording ligquid incorporation process with respect to
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 using at least a cyan recording liquid, a
magenté recording liquid, a yellow recording liquid, and a
black recording liquid, which printer driver is executed by
the computer to perform the steps of:

regulating a maximum black recording liquid
incorporation amount 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 the black
recording liquid until reaching the regulated maximum black
recording liquid incorporation amount, and setting the black

to be realized through addition of a composite of the cyan

recording liquid, the magenta recording liquid, and the vellow
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I ncorporation process according to characteristics of
the recording nedium and is arranged to be greater

wo baa/ofeand | ess than 52% 11. The i magi ng apper/an2065/020761

as clainmed in claim210, wherein the maxi num bl ack
recording liquid incorporation anount is regul ated
such that the gl ossiness of4%e bl ack realized in the
i mage forned on the gl ossy recordi ng nmedi um does not
recor@isybsiqunid ald whkoweackhas g agsidiess ekgiees an
gl ossy recordi ng nmedium 12. The inmagi ng apparatus as

ehatARdo f Nkt b TAHO roWBeHehY f‘ﬂqﬁm x LRIAL G %ﬂg\/ il!agulated
anmount for the under col or Fenoval process I's set

0% d- T D& | g@c% PRELALYS; 83 0,ghakm 10
m%eré%ﬁ an under x%%g? ﬁ%vall 1t %anntﬁmounaer

color renoval process is set to 10096untll t he under

col or renoval anount reaches the regul ated maxi-num

bl ack recording liquid incorporation amount . 14. An

i mage proce8si My dpFaLagusPPARRtES Wit ilguceafiigured to
generate inmage data for an inmagi ng apparatus that

berferm o | wrde ey ognrameegdr pir e sre dindmau dilagkatecording
| east a cyan recording liquid, a nagenta recording

Liguid, imcyabd ik iiRCprdtags |with dresprdta tbl a6Kinput three-
recording liquid, the apparatus

color signal, and form a color image on a recording medium
using at least a cyan recording liquid, a magenta recording
liquid, a yellow recording liquid, and a black recording
liquid, the apparatus comprising:

a processing unit that is configured to regulate a
maximum black recording liguid incorporation amount 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 the black recording medium until reaching
the regulated maximum black recording liquid incorporation
amount, and set the black to be realized through addition of a
composite of the cyan recording ligquid, the magenta recording
ligquid, 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.

9. The imaging apparatus as claimed in claim 8,



conprising: a printer driver that is configured to
perform an under color renoval process and a bl ack

wo ewe/0sionyg | i qui d i ncorporati on process w th reCpaERDIT@0761
an input three-color signal, regulate a maxi num bl ack
recording liquid incorporation anbunt such that
gl ossi ness of black realizetb+n an i nage forned on a
gl ossy recording nmediumis not substantially degraded,
wielretine bl ack to be realized by the black recording
liquid until reaching the regul ated maxi num bl ack
recording khgui JﬁWﬁQﬂﬁQﬁﬁk%@@gﬁﬂ@ynﬁheQﬂgbﬁﬁﬁiE@%ording
black to be realized through addition of a conposite

f_the n r dj i.quj d. I di :

Hagida, YR ERES ASaly) diab iR hrg e et Bopgtn
he qbtai ned,requires an anount of the black recording
1% di%d CeRER R PP ST T equl at ed maxi mum bl ack recor di ng
liquid incorporation anobunt. 15. An imagi ng system

5 conprising: an inmaging apparatus that is configured to
forma color inmage on a recordi ng nmedi um usi ng at
| east a cyaf.r etioe dimey g wipparatuagest @lasewt dinnglaim 9,
liquid, a yellow recording liquid, and a bl ack
whegendi ng |iquid;, and an i mage processi ng apparatus
that is configured to generate i nage data for the

| magi Nng apRALahMS muMH I FREE B RGeS ShRMK ?H?%J’r@(ﬂétion

includes a printer driver that is configure

R E‘saQFérs'rE‘ﬂ?'ae%ec?%'nortﬂee%‘i‘é%k PéS&Péfn%Tfth%i@ ack

recording gui d" i ncorporation process respect to
10 incorporation process according to characteristics of the

recording medium, and is arranged to be greater than 0% and

less than 52%.

11. The imaging apparatus as claimed in claim 10,
15 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

20 glossy recording medium.

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

25 removal process is set to 100%.
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an input three-color signal, regulate a nmaximum bl ack
recording liquid incorporation anount such that

w@bwsssreess of bl ack realized in an inmage for nedI/@IrR0e5/020761

gl ossy recording nmediumis not substantially degraded,

set the black to be realized by the black recording
liquid until reaching the+5dgul ated nmaxi num bl ack
recording liquid incorporation amount, and set the

black to be realized through addition of a conposite

of the cyan recording liquid, the magenta recording
liquid, angstheryeliowirecapghpgths qus deidindse ibl atkim 10,
to be obtained requires an anount of the bl ack

dﬁ%%@%? ng liquid exceeding the regul ated maxi mum bl ack
recording liquid incorporation anount.

an under color removal amount for the under color
removal process is set to 100% until the under color removal
amount reaches the regulated maximum black recording liquid

incorporation 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 using at least
a cyan recording ligquid, a magenta recording liquid, a yellow
recording liquid, and a black recording liquid, 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 such that glossineés of black realized in
an image formed on a glossy recording medium is not
substantially degraded, set the black to be realized by the
black recording liquid until reaching the regulated maximum
black recording liquid incorporation amount, and set the black
to be realized through addition of a composite of the cyan

recording liquid, the magenta recording liquid, and the yellow
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_52__
recording liquid if the black to be obtained requires an
amount of the black recording ligquid exceeding the regulated

maximum black recording liquid incorporation amount.

15. An imaging system, comprising:

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 yellow
recording liguid, and a black recording liquid; 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 liquid incorporation amount 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
the black recording liquid until reaching the regulated
maximum black recording liquid incorporation amount, and set
the black to be realized through addition 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.



