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-1 DESCRI PTI ON | MAGE PROCESSI NG METHOD, PRI NTER
DRI'VER, | MAG NG APPARATUS, | MAGE PROCESSI NG
APPARATUS, AND | MAG NG SYSTEM 5 TECHNI CAL FI ELD The
present invention relates to an inmage processing

met hod, a printer driver, an inmaging apparatus, an

i mage processi ng apparatusi—and an i magi ng system 10
BACKGROUND ART An inkjet recording apparatus including
a liquid droplet dischaeg§CrRgrhead as a recording
head, for exanple, may be applied to an inmaging
apparatus such as a printer, a 15 facsimle machine, a
copier, or a multi-function inmaging apparatus

conf i gur ethAdE RBIJHTRTRRS ﬁE&Fgﬁ, %{Iﬁ%‘ Ea?x?rgg‘éf FRGING

I magi ng functions, for exanp

USTy) £ t ma.recordin rocess

PepRRALSS  Cailee RICHSE TG, RePRY duih MGG Fromeman
" ink 20 recording head onto a recordi ng medi um such as

paper, OHP, and any other type of nmedi um on which ink

or sone other type of recording liquid nmay adhere.

k] cordi ng apparatus is capable of

recording a fine color inmage at high speed. Such an

I nkj et redEr giregeapphnaénBic’s ROGHASNG- 2B image

i ncreasi ngly popul ar for personal use owng to Its
promeeyiaic method, a printer driver, an imaging apparatus, an

image processing apparatus, and an imaging system.

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, or 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 liguid 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 recordiﬁg 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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-2- price and its ability to record high-quality
I mges upon using special paper for inkjet recording.
The inkjet recording apparatus has other advantages
such as | ow noise and |low -running cost. In turn, for
exanpl e, color printers using the inkjet recording
appar atus capabl e of pringing i nages not only on
speci al paper for inkjet printing but on normal paper

prté aﬂ?f!ir{% LRt f oduced JdiD-d hE PREKST ¢ s UpdrS using

quite difficult to adequately sati'sfy all conditions

tai_ni to_ch i St _ .
soR Sl el ey SEIEL A ltigel  Rngin b€l fpnins

light resistance, drying characteristics of the
aPPRTR e A AGEET REVEHE TR, 0 6F BPBCRRHRS kLo
printability, discharge and stability, for exanple.
rufinerefarss,. t Ba knkn( regoredamplis qGPEPT PHLBECTE etbing the
sel ected based on the characteristics being 15
inpféoriddczerinacappdiagus carsdde of phént kg etmagsorinegnly
apparatus. It is noted that it has been particularly
ondsbdl ol thtp adgguahel ¥t sHisfing Batabaveoanaipapss are
in an inkjet recording apparatus that is configured

be%§%2$5{$§§34¥98Ehtgpgﬁg & ding on normal paper. 20

a used 1h 1nkjet recording includes
water as its main,conponent i dition to.colo
and b el TiiGagatt R ke e rer dfdude g
clogging. Dye is widely used as the coloring, own
satbsfY 2 Jompneditdpnsdeoetabiait th&hacrerPEtFEscansiich as

stability. However, an image . .
color reproducibility of the recorded image, durability, light

resistance, drying characteristics of the recorded image,

'feathéring, color bleeding, dual printability, discharge and

stability, for exampie. Therefore, the ink (recording liquid)
to be used is seiected based on the characteristics being
prioritized according to usage of the inkjet recording
apparatuéi It is noted that it has been particularly
difficult to adegquately satisfy the above conditions in an
inkjet recording apparatus that is configured to perform high-
speed recording on normal paper.

Generally, ink used in inkjet recording includes
water as ifs 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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25 produced using dye-based ink |acks durability and
water -3- resistance. Wth regard to water resistance,
certain inprovenents are being made by nodifying the
speci al paper for inkjet printing that includes an

i nk absorbing | ayer; however, adequate water

resi stance characteristicg_cannot be achieved 5 for an
i mge printed on nornal paper. In recent years and

re§90LLQML NT, Jﬂ:ﬂﬂhg Rk i Ko Usd £ J}?:"!sg_@%%hcéu Che8a 0K 0ani c
prgnent and carbon bl ack as the coloring instead of

b I d I
A A AR BB o, o

does not djssolve in water, the onbi n
nl £ BELR b g LBELHES AR prgh eLBeabiBanLSEE LD Gowever,

di spersed in water so that the pi gment i nk may be

. adeqedtasvaremquesissannR. cByrackerigtice esnnaknbagachieved

pi gmrent as the coloring, water resistance and
fodUpabihidey mfiried BRYROEMAIEshmEY Nnor mal paper or
speci al 15 paper may be inproved conpared to the case

of using. ﬂﬂeﬁﬂﬁﬁﬁﬂyebﬁg ablQVeyefinihey) Rliagknpi §ARMEsing

ink is prlnted on a glossy recording nedi umincludi ng

plgmﬁlggcfgch 1K aaal ngiﬁlg?neaa% c%%g&aﬁﬁgkgssg paper .

058y papen te paper 0SSi ness nay

be Iost in th |nted [ e s th black
e\ G5 b A B nted oge shivs e bhagk mgren o,

according to the disclosure of Japanese Lai d-Open
onpapEnoFRtE e HFORGSMS 089S apitiess aboNE -t y §éBCEf Pigment

bl ack i nk are provided so that bl ack ink i ncl udi ng
dopkgnentdimgolve in water, the pigment is combined with a

dispersing agent and processed to be stébly dispersed in water

‘so that the pigment ink may be used as an agueous ink. By

using ink containing pigment as the coloring, water resistance
and durability of an image formed on normal paper or special
paper may be improved compared to the case of using dye-based
ink.

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

In turn, according 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
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25 be used when printing on normal paper, and bl ack
ink including -4- dye that is capable of maintaining
gl ossi ness may be used rather than the bl ack pignent
i nk when printing on special paper such as gl ossy
paper, sem -gl ossy paper, or matte paper, for
exanple. 5 Also, according-to the disclosures of
Japanese Laid-Open Patent Publication No. 2004-82709

n PANESH drAld o FOREIn Pl @1y RMkseakkanmAl. b d
dy%ogh£2257?%ﬁja coﬁ503|tg blacéyfﬁkssnade u%a%f ?h%ée

#E‘éﬁesﬁ‘f%%%ﬁen@ﬁ%or @%ﬁ?@?ng A el %’%‘52‘8? fl b8ty
DapaBaFach 1S SIRERd] BebRE et T asn DERES 0P E PBE e BRPeT

two types of black ink for pantlng on different
forypwsmplie paper, as is proposed in the first

di scl osure, the nunber of ink tanks and 15 heads have

to be i ncakssedcaandiagsabsyse e farosmiest afnyaganasel

restoring the heads has to be enlarged as well so that

aCiQSbEeHHyaté}% Qﬁtﬁﬂlchmbhew asEy (0f- 9251099 ahBe JepaResSs teaid-
ack ink nade wup of cyan, magenta, and yellow rather

oPEQaEaHéﬁ{'gplﬁiﬂ%el% Ay é@é?pzzgﬁlwgaoeoﬁasgaela PARSE ink

I"ossy paper’, sem g ossy paper, or mat

paper a i.sclosed in the latter dIS l,osu .
neBEhe F aie R IRl P T RO o SEKT ROV i used
color may be easily transferred to non-col or regions.
raghes, thap ri‘b]eaq]helqkoﬁé’roﬁ’eﬁﬁézﬁ?%&@a&é‘l Gr ppecial paper
represented by m xing
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
heads have to be increased, and a subsystem for maintaining
and restoring the heads has to be enlarged as well so that
costs may increase.

In the case of using the composite black ink made
up of cyan, magenta, and yellow rather than using black ink
for printing on special paper such as glossy paper, semi-—
glossy paper, or matte paper as is disclosed in the latter
disclosures, since black is realized without using black ink,

color may be easily transferred to non-cclor regions. Also,

since the tone of the black color is represented by mixing

three colors, when the tone is incremented by one level, the
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25 three colors, when the tone is increnented by one

| evel, the -5- additional anobunt of ink to be used nay
be three tines the anount to be used in the case of
representing the black color wth a solid black col or
i nk, and thereby, the differences in tone may stand
out especially in highlighted portions in which 5
smal | amounts of ink are used. DI SCLOSURE OF THE

| aaliNVENTL ON, T he, Prgsenrk tavﬁéltlh&f!i has, BrerneeaceiNsd ine

response to one or nore of the problens described

drrver;
i mage proceSS|ng appar at us, d .an Ng . $¥
withat ephifl LYFMEOLoR shka %ﬁlic%%rr?&ge ?}bﬁn P¥feflices in
recording liquid containing pigment on a gl ossy
tonecoayli sigandredituespeci adi ngis pedtdlighser PRLERCRS 11 which
gl ossy paper, sem 15 gl ossy paper, or matte coating
smBaPeEmoh9fs exmnplke arel uhedt | 0osing the gl ossi ness of
the black i mage. According to an aspect of the present:
i nvention, an inage processing nethod is provided
that i ncludes the steps of: 20 regulating a maxi num
ﬁﬁg&&duﬁg]kh%%%goﬁncorporatlon anount such that
ized in an imge forned on a
glossy recordln nmedi.umi s, not bst anti a
degr aded; T @%%ﬁl?tnd'ntvﬁg bPRCRES g:’%eél & c|ezie8dby t he

bl ack 25 recordlng l'iquid until reachlng t he regul at ed
regpriAantd| ek or more of the problems described ove, and

anftrse B¢ ush itk ZOGHISE, OF AJBAREIRE STtk cotor

para

it provides an image processing apparatus, a printer driver,
an imaging apparatus, an image processing appafatus, and an
imaging system that enable formation of a black image using
recording liguid 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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-6- recording liquid incorporation anount, and setting
the black to be realized through addition of a
conposite of the cyan recording liquid, the nagenta
recording liquid, and the yellow recording liquid if
the black to be realized requires an 5 anount of the
bl ack recording |iquid exgeeding the regul ated
maxi mum bl ack recording liquid incorporation anmount.:
relfrdibl of %{Jﬁd 1REBOHL IR o fardd thI BRANLCLAYRRLIAN. b1 ack
e recordtngs

iqui ds contain pignment. |In another

pref erred odi nent . .t he ' ecerdi
ol bR LT e TR pOrEPBnEato Sbcn 1 SoREanr b eat) Bt feren
bl ack recording |iquid incorporation_process qﬁc rdi%%
regeréing act@tict 188 BRIEREE T Mg LAERF Am 2 dtoffes yellow
arranged to be greater than 0% and |ess than 52% In
reaoodihmy Yirpfiet iéd thabblizeento heh&opdtrRbnte@RbEes an
recording liquid incorporation anount is regul ated

amSUEh dF thalblide® ghossdies sl afuithexoeadkngethé zeshilated

the image formed on the gl ossy recordi ng nedi um does

ma R SR 860 %&%&@aﬁgaﬁi@i& OWRIo 2R tabassheess, of the

gl ossy recording nmedium In one preferred enbodi nent

of the prgsent ﬁﬁﬁgigg&igﬂbo dndeye QﬁggFrggggyainvention,

amount f or” tth er color renova ocess i s set
at 100%. I n an alternat%ve enbodiq?nt t he

- oHREE L EO Alrey
th e RBYRTC RN FOFST Ran bt P BT 1 effBv Ao TRr b REE Tred
set at 100%until the under color removal apount .
embedihent i e apeiaradbhagk KRFYIHOE LdEBiEi ARCPTRRAIELOD
i ncorporation amount. 25 According to another aspect
amofint hks prepetted 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
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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blagkorarhEed ddi @4 APEPRof AT

-7- invention, a printer driver is provided that is
run on a conputer and is executed by the conputer to
performthe image processing nmethod of the present

i nvention. According to another aspect of the present
5 invention, an imagi ng apparatus is provided that
includes a processing unpt that is configured to
regul ate a maxi mum black recording liquid

1m|ren1(1:€ rRorat i %n%@?“&h?é’f h; 4 Iﬁov&'d%ﬁs kReeS:of ruxbl #tha

FeartZed G rmage T orned “on a gl ossy recording

medi um i s .not subst degar d
CORRUHRL (A 1P F*H7H Tgn? %%a F@%%raongérkgsﬁﬁ$%%bﬁﬁge
reaching the regul ated nHX|nun1bIack recording |liquid
propes? g adthedamsukie RFRSYRE 1SR HPEck to be
realized through addition of a conposite of the cyan
r ecor di ngadcandisg theanageat aasmady diEnghei guedsntind
the yellow recording liquid if the black to be

1n9@1tl@i¢5‘1€d akb inRQuhbespparatisints qfrcviidel] anktr bochwuter a
[iquid exceedlng the regul ated maxi num bl ack

'prgﬁggggﬁrg%ﬂlg%h%t' REORPREBLHAN AP WRbulat8 3 Ragimik ashack

he present |nvent|on t he recording

reg{:}gg pnta chLn%ISX rét %poqiecor 'heft EEegl(ljoss:Lness of

|ncorporat|on 20 annunt |s %ﬁgulate ggggtggaPﬁ 1?%)medlum
Cc

characteristics of the recordln medium and is
isanpangeddstantieljivedeoradadn 99% blagk tRahespeslized by

anot her preferred enbodi ment, the naxi num bl ack
+theeb0& 6k ngeddfliindy medduponatibnreamhumg ither eguhdaeed

such 25 that the glossiness of the black realized in
makBBukBYScE Fd®Ading liquid incorporation amount, and set
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 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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-8- on the glossy recordi ng medi um does not becone
substantially |ower than glossiness of the glossy
recording medium In one preferred enbodi ment of the
present invention, an under color renoval anount for
the under color 5 renoval process is set to 100% In
an alternative enbodi nentg-t he under col or renoval
anmount for the under color renoval process is set to
on 100y, tr@_@ok‘ﬁﬁﬁtlﬁ 664 Dim TRIEY Rbtapedbhe $esehasidigy
regul at ed “maxi num black recording |iquid
1owP OLRA! Al Qs gARUNG: {06 ASLAIA) B8 ERa2AQTRES: @Rpect
- t e presen% I'nvention,” an I'mage processi ng
apparatus is provided that .is..configured 1o generate
i mage dat@ C5F Eﬁe?ﬁﬁﬁ?agagﬁﬁgﬁb SO%tﬁg? PB?%%DE
color inmage on a recording nediumusing at_ |l east a
ineeniploec AndiuRgeri §aLer BN BROUBEoLAF nBh P i GRfRE Gplor
yel l ow 15 recording liquid, and a black recording
rehbopil dhyrddessappasatuso 10@% uding aa pitereatilvée vembodiment,
according to the present invention. According to
thanghder RPReChetbvhheafit@sentor MeNiinder asl onatknngral
systemis provided that includes: an inaging apparatus

prbbéls hifsn;s%rge i&%u Re8st Anfof M 1B3Re50I8M ol MBERCPM Bamount

recor lumusing at |least a cyan recording

| iguid, a_nmgenta,.recordin i qui I .
repehiss oty ﬁelggﬁna S RaE B g%ik Cgééé: %}cg?ﬁéﬁ{gi g)rﬁ/. Y4 and an
_image processing apparatus according to the present
inFaTRATR PR 20088 ¢or ding to an aspect of the present

i nvention, a

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 ligquid, a yellow
recording liguid, and a black recording liquid, the apparatus
inclﬁding a printer driver according to the present invention.

According to another aspect of the present
invention, aﬁ 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 liguid, 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 RIAGK FECOBEAPOVA TR Breertias the

-9- maxi mum bl ack recording |liquid incorporation
anount is regulated such that gl ossiness of bl ack
realized in an image fornmed on a gl ossy recording
nmedi um may not be degraded, and the black is arranged
to be realized by the black recording 5 liquid until
reachi ng the regul ated maginmum bl ack recording |iquid
i ncorporation anmobunt, and is arranged to be realized

madffAHEN 230di-b bRy Phg a1 LAMMPSiH@ rpbrhbecs Yatbuigant a,
and yellowrecording liquids if the black requires an

t t I [ ki qui [
re IR Syt e e e e o g Th T e 1 ae'Gnage
i ncor poration anmount _in an i e rocessi ng net hod, a
SoRRRh By CaLO8ry BHCTFAIA I BeHe RO Dt [hgrdse, dha
- processi ng apparatus, and an inmaging system_and ]
the Hdealy 1s arppackrdi kades mspli@efobielhashhifch recording
recording liquid containing pignent on a gl ossy
ligneicbnaitid medichimgnthe dreylateds pesialmpiaberk stedrraking
gl ossy paper, sem -glossy paper, and matte coating

| 1iRaRerndo@boe%diBheandi hoWEndlegr adiraggblieto ghossddldsed

of the bl ack inage. 20_BRIEF DESCRIPTICN CF THE
thﬁ%gg! Iﬂ%ﬁiﬁi@n &;i § Aot amsNeneng an, oxssdhta, and
me anl ca

conftiguration of an inkjet recording

v AR T R P ch B oA CaER e 2o ndtle of

view of a portion_of the recordin afggég %ﬁ%d%&giﬁﬁﬁm

black recording liguid incorpofation amount in an image
processing metﬁod, 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

-épecial 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 recordiﬁg apparatus as an imaging
apparatus according to an embodiment of the present invention;

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

FIG. 3 is a perspective view of a head unit of the
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-10 recording apparatus; FIG 4 is a diagram show ng

an exenplary configuration of a carrier belt of the

recordi ng apparatus; FIGS. 5A and 5B are di agrans

illustrating an image 5 formi ng operation that is

performed by the recording apparatus; FIG 6 is a

‘bl ock di agram showi ng a ed®fi guration of a contro

unit of the recording apparatus; FIG 7 is a block
redoa@iag apdatsttiat;i ng an exenplary 10 functional
configuration of a printer driver inplenmented iin an

| mage progRSSidd sARPak abdsm Ak H Gt @xefperkedi ment

of the present invention; FIG 8 1s a block diagram

g 0 : A X [ : ]

co B o SRR o P, 0 T R s

flowmchart_illustrating_a_sequence of .i rocesses,

execut ed M B RBIPPAEEr MAGRHE FldioTooreiy oF abfroe

illustrating a BG UCR process of = the image processes
fopping mreratan thati isapeFiprred NG tHhet FREOGEAYScal e

20 characteristics realized in a case where black is
appétatmed using solid color black and in a case where

bl ack is obtained using conposite black; FIG 12 is a

graph conprri @ i@r ay bhakbangesgidin ashddsey whebafrbiacktion

i s obtained through i mage processes according 25 to
ofaﬂeéme T8 0 £t RRPEESSALL AJEHAARANd in a case

r

FIG. 7 is a block diagram illustrating an exemplary
functional configuration of 2 printer driver implemented in an
image processing apparatus according to an embodiment of the
present inventidn;

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

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

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

FIG. 11 is a graph illustrating grayscale

characteristics realized in a case where black is 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
dase where black is obtained through image processes according

to an embodiment of the present invention and in a case where
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conposite black is used; FIG 13 is a graph
illustrating glossiness characteristics realized for
di fferent black ink incorporation anounts; 5 10 FIG
14 is a graph indicating sensory evaluation results
for different black ink incorporation anounts; and
FIG 15 is a table indicatliirg different black ink

i ncorporation anmobunts and their corresponding

cob85st8estaciliilsf @cenges with respect to the recording
paper used. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON

In the forjowng,; sPLEFRLER; SIROAIBUS Abskhfess

present invention are described wth reference to the
acconpanyi ng draw.ngs. .15 FiLst n.exenplaty.inkjet .
ChRERS T O hY- APp ARt 1e Rs OB R ST APaTarlS ABEGFAPRALion
to an enbodi nent of the present invention is
amgeBEfibed with reference to FIGS. 1 through 4. It is
noted that FIG 1 is a diagram show ng an overal
confi gur afT®n & ishe omkpbt indterding sepsaryt evalrrGion
- is a 20 plan view of the inkjet recordi ng apparatus
reShDYE Nfor el effatentcbiponeit’s ihssmafratio6 3mbenés; and
per spective view show ng a configuration of a

recor di ngeftgad f; st BethBkbeinA LEOF @i fFRRANA! HSacRNEnk
FIGA is a cross-sectional view of a carrier belt of

.iﬁgggpgggif%nré%ﬂﬂﬂ@sngnépgﬂéffuéorresponding glossiness

differences with respect to the recording paper used.

BEST MODE FOR CARRYING OUT THE INVENTION

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

First, an exemplary inkijet recording apparatus as
an imaging apparatus according to an embodiment of‘the presént
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
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
balt of the inkjet recording apparatus.

The inkjet recording apparatus according to the
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25 The inkjet recording apparatus according to the

-12- present enbodi nent includes an apparatus nain

body 1, an inmmging unit 2 that is arranged inside the

apparatus main body 1, a paper feed tray 4 arranged

at a lower side of the apparatus main body 1 and

configured to hold pluralizecording 5 nedia 3

(referred to as "sheet 3" hereinafter) that are
prétaskegiidienron, iactafésesn NBehanits® hatihabolgt Loduces

the sheet 3 supplied fromthe paper feed tray 4 and
in§@LEG GhdNG 136t s3aphLhEed Nond IROIRG UBLLrAthECRLL? poay

an |1 age thereon, and a paper discharge tray 6

attached to side,of _the apparatus_ 10 nai,n bady, 1 to
LR BRPThe HHbat oy AT SiRar o - ACEST PRESpPESHAT

i nkj et recording apparatus_,includes_a_dual-side )
aPBRF Rt gais ©ORY Lnepfecertiawied & PR R4uIRAI TeFfeding

printing, after printing is conpleted on one side
me@fia ot (i de)regf tohasshebeeB, 3t Hersieaf t8r) sthatriee 15

in a backward direction by the carrier nechani sm5,
stabfled stharddmduuc ed ricNsr dretihen thmals> shde phitpbdagesinttie

7 to be turned over so that the sheet 3 may be

shdgti ¥ e4§9h10NLE FFBMe the bb§er CAddd QrafEehanksBuBr b4 hene
its other side (back side) as the printable surface.

this way. e h

onkBgL S o B, 01 LA ot 0p2leOLlEfeon, ana
di scharged to the paper discharge tray 6. The inmagin

2 BT PSS aabr O (T eteoPEAADP) SHeFHTus
by guide shafts 11 and 12. The carriage 13 is noved

maip Bod rleckd ofissr pBAIFREEEr3 t Heckaregdng direction

Also, the present inkjet recording apparatus
iﬁcludes 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 carryving direction

of the sheet 3 (main scanning direction) by a main scanning
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25 of the sheet 3 (main scanning direction) by a main
scanni ng -13- notor (not shown). A recording head 14
i ncluding one or nore |iquid discharge heads havi ng
plural nozzle holes I4n as discharge outlets for
di scharging liquid droplets (see FIG3) is nounted on
the carriage 13. Al so, anipghk cartridge 15 for 5
supplying liquid to the recording head 14 is

mo st AGRAD IshowapUNt RAr&fbtdlighf Hetigade 18cihding &8 etk more
that in an alternative enbodi nent, a sub tank may be

. ount e ry ILnNske t L bk
R e b e SR A i L
.froma main tank to.the sub tank. 1Q According,to
45 AR e L5 £0F | LRI i AASoRT G5 0 4 ¥Eo.3)
recordi ng head 14 may include four independent in%!et
is hreaufstetdpn the careiagmdl 4k 24$9i i dnkdFdpretdge 15 for
di scharge heads for discharging ink droplets of the
supploirsy Yelcdudd ¢¥) theagernaling heeyah 4 ( O, depaichilaiok
(Bk), 15 respectively. However, the present invention
mohStdPtor itHd edrriagsutd. anreniodioreat thandifh osn
exanpl e, the recording head 14 may also be realized

al&@iﬁ%%iég éﬂﬂ&ﬁ'%%ﬂgidacgﬁﬁhéﬁﬂ?nﬁ de mbaNteg &b upd

nozzl e arrays ischarging different colors. Al so,

it ] d that. t nb f I d |
cabi A onbrt 5ras: Ohr BhotoT IR TSAEE FRe TITUeE Sigh ®
enbodi ment. The inkjet head nmaki.ng up. the recor ing
capad. i T DY FEPRACSRNETYY BARPALERY MBahte|oie tenk

discharging ink in the formof a piezoelectric )
act uat or Mamirdiedatpi epoeieediment 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},

- respectively. However, the present invention is not limited

to such an embodiment, and for example, the'recording head 14
may also be realized by one or more liquid discharge heads
having plural nozzle arrays for discharging different colors.
Also, it is noted that the number of celors and their
arrangement order are not limited to the illustrated
embodiment.

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

element, a thermal actuator that uses an electrothermal
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25 element, a thernal actuator that uses an

el ectrot hermal -14- conversion el enent such as a
heating resistive element and relies on a phase
change induced by filmboiling of liquid, a
shape-nenory all oy actuator using a netal phase change
i nduced by tenperature clpange, or an electrostatic
actuator using 5 electrostatic force, for exanple. The

conPea! SorP Slekedshntie Panaltiheedebi8Yide dPemded and
into the apparatus mai n body 1 and delivered to the

arfier [
regh%sétoré & %%%agg%ﬁ%(?nl?ﬁ %eadS h r]fgglnggg Izép%%er eed
roller (meniscus 10 r0||dﬁ% and a % g tion $ d 4
shapewigmoThh & 1A Q¥ REFAETH MrcPudBs8™ e cCar#ie huce
guide unit 23 having guide surfaces 23a and 23b that
by gtémiesrathre sheage3 PedTd roRYtHEsHaper febReRySAnG
an upper direction along the guide surface 23a, and
el gutaestdthier Sheet, 3fdel éxmmsd.15 from the dual -si de
printing unit 7 along a guide surface 23b. The

carrier naeaNeems53ak88ckal|dtllahea papeti eeetiottey L4re
that carries the sheet a pressure roller 25 that

3,
fegr%é‘éc?sn'%ﬁ%eaﬁap§ggﬁﬁ %9% . daclsaet:h%ra ge1figbles 24 e

e sheet 3 toward the

4
cafﬁéegﬁa%qh%ﬂla&ﬁ OPEL BF riad 17 Mo gwepar & %‘et >

t he dual -si de prlntlng unit 7, and a 53|ng roI
frog @%ﬂ?tfﬁﬁléﬁleﬁé BhbY shears Phe EESvim Eﬁﬁ ged %?Bm(l?fﬁé’-sc“s
carrier roller 24. Also, in order to enable t he
romaer)eandmaﬁammasﬁtsonopad (not shown) .

carrier roll.er ui de 20 nber 27 thg %ﬁ
rin

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 prinfing 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 guiées 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 €o

maintain the planarity of the sheet 3 while carrying the sheet
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25 maintain the planarity of the sheet 3 while
carrying the sheet -15- 3 across the recordi ng head
14, the carrier nmechanismb5 may further include a
drive roller 31, a driven roller 32, a carrier belt
33 that is arranged around the drive roller 31 and
the driven roller 32, a ehgrge roller 34 for charging
the 5 carrier belt 33, a guide roller 35 arranged
3 8PPOst tend hecozlangeneal| 84, 3the aaguiide MBAREHI4M8 may
shown) such as a platen plate that guides the portion
rulknbDe FENIdLE B2 Le33 PPRPSIN J e vkARgbIge S %

eaning ro Ier not shown) nade o a porous

mat eri.al. c pondi.ng_to cl eanin ns . for remyvin
ce1pirEdeTi ng HRG 4°( PP SHUAR T8 ROScaF Y8 TRl e o
33, for exanple. According to the _present enbodi nent,
anghghe lriven 19dler3dZeofr Faldezn 3&ndPEsShrging the
that is arranged around the drive roller 31 and the
cadrigerbeldt |38, 32g(tidasrohlenlIeErrafgeddobsosbhd i the ed
to nove in the direction of the arrow shown in FIG 1

- chkgheeto Tl Va0 adgugeti aaybed herarashiosh) beheh 38s nyplaten

have a one-layer structure, a two-layer structure

pl‘rgjgéhtﬁa'lf. ig{ﬁtdésase% ?gyﬂ@&eof_ AR )ca33derapdid 5% sing

yer (bottomlayer) 33b as is shown in FIG 4, or 20 a

enEPLSELAY s 2UChlCa LOL AL KLY (BOF SREGAS | fade o

e cdarriéer ave ‘a surface laye
corresponding.to a sheet attracting surface that is ,
a Bﬁﬂ%u%fmap‘iﬁ%ga\le%ﬁrﬁﬁ%?%ﬁ‘g QUHFL Py BeRREE 0T Temoving
material with a thickness of approximtely 40 Am on
reghrding WelsBiigl i (nkdnsEBFk | B0 rfdie perrderelelnd3 a for

example.

According to the present embodiment, the carrier
belt 33 corresponds to an endless belt that is arranged around
the drive roller 31 and the driven roller 32 (tension rocller)
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-lavyer structure,
a two-layer structure with a first layer (surface layer) 33a
and a second layer (bottom layer) 33b as is shown in FIG.4,_or
a three-layer structure, for example. In one specific example,
the carrier belt 33 may have a surface layer corresponding to
a sheet attracting surface that is made of pure resin material
such as pure ETFE material with a thickness of approximately
40 um on which rhecstatic control is not performed, and a

bottom layer made of the same material as the top layer on
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25 bottom | ayer nade of the sane material as the top

| ayer on -16- which rheostatic control is perforned
usi ng carbon as a resistance |layer and/or an earth

| ayer. According to the present enbodi ment, the charge
roller 34 is arranged to cone into contact wth the
surface |layer of the carniger belt 33 and be driven
and rotated by the turning notion of the carrier belt

m&ér AS9srddid Emeted Rg%erﬁ)ﬁﬁéﬁ' wsahbagerbeama i gh

tage circuit or a high voltage power source (not

reﬁﬁsﬁn%?%zgﬁg L:ﬁeé%%a%ﬁernpéiﬁﬁgﬁgéLe{hg4p}gsgﬁfordlng

enbodi nent a di schar roller  38.is .arrang
downst r eadr QLG ?Phg%EaPF?%?nFmﬁﬂﬁﬂﬁ%ﬂ% ¢ ?ge Enas
di scharge the sheet 3 having one or nore i
rolléeor d&dis tarrammed: §ot Rempapeko d?%ra%tg@l{@aghe fepkace
FIGI1). In the imging apparatus having the
1agbever dere rdher b5 beanf Bguand i lom, ditivercandi spthbed 3B the
noves around in the direction of the arrow indicated

turﬂlgbqhétﬁﬁﬁ SO AR ice0peBEI3N t Al dhatigenoted that
l'ér 34 that has applied a voltage w th high

a % tlve# §e EJEH(? ﬁaBB % gPetirda +RY Eehlgh voltage

y®charge suc case the pol ari

the 20 char of .t he char S d
poyer EPBH%?eEW?%éﬂ“?“ﬂe |ng8P 7S so%#hat t?g cg?;?gf 34

belt 33 may be charged with a predeterm ned
acgbedingstat? PPRITIFTTNREA PRECSHRet 3 is supplied to

the carrier belt 33
Also, in the present embodiment, a discharge roller

e

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 apparatus 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. 1In 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
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that is charged wth such a high potential, a
pol ari zation 25 state may be created within the sheet
3, and a charge with a -17- polarity that is opposite
the polarity of the charge of the <carrier belt 33 is
‘induced at the surface of the sheet 3 that is in
contact with the carrier-heg+t 33. In this way, the
charge on the carrier belt 33 and the charge induced
poBhrife Ensurffeppetitbetsbesilar gl BE ALl trdrgayobeche
statically attracted to each other so that the sheet

cagﬂ:@y 06 St i'(‘saliln)r.ilucégh§{:eglé SR ceabll Bhebghie83 that

y arrangi ng the sheet 3 to be adhered to the carrier
. _belt 33, unevienness such.as ,cury a s.lnt
1sshRefOREHEY bt %Feg?ga?eﬁﬁﬂggzgﬁ%otEglgﬁg%rV%gé'ﬁﬁi

be created. Then, the_carrier _belt 33 is npoved so that

chprge ehcdie FargyBelPRbied’ AT T GPRGES13PHHGED AT oFlif

one-way scanning or bidirectional scanning while

sudfave ngf tHee restdBnheihgadaui et omwvdbegstatamal lnge

signal to induce liquid droplets 15 14i to be
atfisehad oes 501 anedy Eoothébettiecireditng hepdbédstafhmenlly

liquid droplets 14i in the formof ink droplets, for
adR¥2OR! & A€ AFARgedeie band %¥1éﬂﬁén%3§?ttﬁetgﬁéets3 to

mai ntai ned still so that dots may be forned thereon

recorded on the a

I
is__illustrated in F 5 t bj ,
ool WS SRR i g B g, comee

the sheet 3 nmay be ved- a predetermned.pitch t
anfe¥aFes tHe ?Rquh%eﬁgg PRENCE CHRRST R g 2BRa s PYRAT or

a signal indicating that the bottom end of the sheet
sugfpae MY edEtidddi-s recei ved, the recording

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 liquid 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. Iﬁ,this way, one line may bhe
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.3B is an enlarged

view illustrating the formation process of the dot Di shown in
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operation is ended. It is noted that FIG5B is an
enlarged 25 view illustrating the formation process of
the dot D shown in -18 FIG SA. The sheet 3 havi ng one
or nore inmages recorded thereon in the
above-descri bed manner may be di scharged to the paper
di scharge tray 6 by the dihgcharge roller 38. 5 In the
followi ng, the ink used as the recording liquid for
Fléthpresent i nkj et recording apparatus is described.
n the present enbodi nent, the pignent included as the

col ori ngr %%’E’ie??é %f hg@s?%%gsoexd nloq__.et Eﬁaggtgzgg{:orded

i nkj et apparatas 1s not limte
particul ar type. 10 Lisfed, bel ow are sone preferre
thexeep| B3 B1e FOGFERESS ERLPeRdA IR TE¥g5e| ?BFgf‘ﬁB?%@g to the
that plural types of pignents nmay be conbined as
papet| digshargrarireypbghentee e hsaged rpitdREndSs;
pht hal ocyani ne- based pi gnents, anthraqui none-based
pi gnent s, In k¥hafioldowidgnethasatk pisprerss the recording
di oxazi ne- based pignents, indigo based pignents,

1151k Q1 pgk genbasesk 1INt RevransghassaraPignENtdescribed.
I'sol ndol i none-based pignents, aniline black,

azomet hi ng, bﬂ?ee%r@s%%n%ﬁ%o&mm N&d 4 emBnk QHE_In.%ged as

and/ or carbon ack nma e used, for exanple. 20

.inorganjc pignents, ir oxide, titani_um oxi N

th@aFBgﬁrﬁ%ﬁd? rHéirPEnggﬁl?ﬁ 155 i ﬁu§|%§8g§§Fdé?kjet
bari um yellow, Prussian_blue, cadm umred, chrone

regekong 2PRAGTUSTECaROBohEBE PRy EDE RS CHOA kBRI €.

Listed below are some preferred examples 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, anthraquinone-~based pigments,
quinacridone-based pigments, dioxazine-based pigments, indigo-
based pigments, thiocindigo-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

6r more pigments used in the ink are preferably arranged to be
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It is noted that the particle dianeter of the one 25
or nore pignents used in the ink are preferably
arranged to be -19- within a range of 0.01-0.30 gm
When the particle dianmeter is less than 0.01 Am the
particle dianmeter may be close to that of dye
particles so that charactepistics pertaining to water
resi stance and feathering may be not be adequately

w1181‘?ﬂ eé’%ng% Wien bheopat hed.e @hanetes psr@ieat efi dnkdRr is

| ogging may occur at the discharge outlets

1eg0d0r, tdﬂ%f',ggéq B PAAL R LDen Dy 1 eglosfeoncg that

and a arge s not

o2 ed that f.
of e A= L0 1 el CBPE DBTET SN IR0 R TR BLA ppater

bl ack contained in black pi gnent i nk.. The carbon
resl sedngh amet {eBFhRESNG TRY n‘%ﬁ Jothke peeguabait afhieved.
within a range of 15-40 am a BET specific surface
Whet eghaVigahiti od er digretér 50s 3PGaiymy,thanDBP36i km, cleogging
absorption nunber within a range of 40-150 nl /100 g, a
maySo¥@hatdd eneodieshanhé hbwt Betrangrl/of- @hs- 10V eansravided
pH val ue of 2-9. Exanples of carbon black satisfying
w1§§f§ ﬂld%@% MgYr éﬂ&h Qﬁkiék%ﬁgﬁke|ﬁﬂbéﬁgr%§
2300 900, MCF-8 . 33, . 40, No. 45,
. nd No. 2200B (by M tsubish
Stgﬁﬁ%% fm%%Fﬁ%nglgﬂ%ngﬁven 700, Raven 5750 Raven 20
5250, Raven 5000, .Raven 00, . and Rave 5
Col unbi a Mdfenittats BBT ?g Bl ? g%oépannel
Regal 660R, Mogul L, Monarch 700, anarch 800, Monarch
blgeh, anberaierebly NBRAreh theG IR &Lark1T00ta peRrEh
1300, and Monarch 1400 (by Cabot
black pigment ink. The carbon black preferably has a primary

‘particle diameter within a range of 15-40 gm, a BET specific

surface area within a range of 50-300 m?’/g, a DBP oil
absorption number within a range of 40-150 ml/100 g, a
volatile content within a raﬁge 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
5250, Raven 5000, Raven 3500, and Raven 1255 (by Columbia
Chemicals Co.); Regal 1400, Regal 330R, Regal 660R, Mogull,
Monarch 700, Monarch 800, Monarch 880, Monarch 900, Monarch
1000, Monarch 1100, Monarch 1300, and Monarch 1400 (by Cabot
Corporation); and Color Black FWl1l, Color Black FW2, Color

Black FW2V, Color Black ¥W1l8, Celor Black FWZOO, Coclor BRlack
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Corporation); and Col or Black FW, Color Black FW,
Col or 25 Black FW2V, Col or Black FWL8, Col or Bl ack
FW200, Col or Black 5 -20- S150, Col or Bl ack S160,

Col or Black S170, Print Text 35, Print Text U, Print
Text V, Print Text 140U, Print Textl4QVv, Speci al

Bl ack 6, Special Black 5-28pecial Bl ack 4A, and
Special Black 4 (by Degussa). In the follow ng,

51508 didr @Ak 63607 €OLOF BRIT®NTD apeigtVeaxt /A8, Print
organi c pi gments, azo-based pignents,

Te%:'j thal geyanidgs bgsed, pl gngats .1 40,0 'P@@lﬂ‘tn@@:@t ?@@@ d special

gnent’s; qU|nac{|done based pl gnent s,

di oxazi ne- hase se [

Bla®k of ndfiRsS: %g&g n }gec %r%qgﬁ:z( E‘g‘Se%ng 9”55‘9{ g Black
isoindollnone based pi gnents, aniline bl ack,

4 fowRadusi@lbased pi gnents, rhodani ne | ake B pignents,
and/ or carbon black may be used, for exanple. As
i nor gani cImpitgreefod lowingn sméctefia iaxampdasorideelor
carbon calciun1 barium sul fate, 15 al um num hydr oxi de,

kN Ased | w@nPrussian bl ue, cadm umred, chrone

yellom1 and/or netal powder may be used, for exanple.

More Spe%% C&?éé % f%ﬁ&n&ﬂ%éov‘éi&ﬂﬁéﬂﬁgﬁ&nﬁﬁsbe used

for each efent colors of in Exanpl es of
nts-tha be u as c
phgﬁgfg %gqﬁﬂeiﬁﬁﬁeﬁeglgméggs .aﬁ%ﬂéa 1ﬂy§ Iéaﬁ%a %g&hénts,
pi gnent yellow 2, C |, rrent ellow 3, C 1. i ndigo—
TuEREFEHCRRTIERRD pighentp, & RESEH p3oments, indigo
pi gnent yellow 14, C. 1. '
based pigments, th101nd1go—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.

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

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

I. pigment yellow 83, C. I. pigment yellow 93, C. I. pigment
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pi gment yellow 16, C 1. pignent yellow 17, C 1.

pignent yellow 73, C.- 1. pignment yellow 74, C |I.

pi gnent yellow 75, C. 25 1. pignent yellow 83, C 1I.
pi gment yellow 93, C 1. pignent -21- yellow 95, C 1.
pi gment yellow 97, C 1. pignent yellow 98, C 1I.

pi gnent yellow 114, C | _opignent yellow 128, C |I.

pi gnent yellow 129, C. 1. pignment yellow 151, and C

yeilo@'ggené Yflléﬁﬁméﬁi4 e&lEﬁagpleé of . PhObREIL S $dmlow 98,

be™ ised “as nta i ncf ude but” are not

Ilmtedt red 5 C nt. red Z7s
. ol g 2008 O - B e 30 oy | T élgment
ment red 48 (M gnent, red_57 ,. C.
yellovvpfzg&?mrﬁ rIedpswmfn}ccveirl%. el - 1¥2, P%J"'%I?t yellow
pi gnent red 123, 10 C. |. pignment red 168, C .
15pignent red 184, and C. |. pignent red 202. Exarrpl es
of pignments that may be used as cyan ink include but
are not |gghdcd @ fCpibmeptgneimit hiaye bl 1€edl as magenta

pi gnent blue 2, C [|. pignent blue 3, C 1. pignment
inEI Eﬁcﬂ‘%&é'bt}é &re hotpigﬁﬁﬂédb{élft 1% 3bigkent. rBHOSENE. T.
. pi gnent lue 22, C. |. pignment blue

pl%‘éﬂ‘gt Eﬁdtﬁg: 'B:%neprﬁgngeg%cgfwl 3 5et rr§|r13§ %Qur edﬁ?c(l)rLlé (ca,
c-wbh bRt ot 48RP T br 1§ n”"ﬁé’ﬁmr%»t Tong I abe o T
manuf actured by di spersing the above p| grrents in an
piggeebused 57:1, C. I. pigment red 112, I. pigment red 123,
cC. I; pigment red 168, C. I. pigment red 184, and C. TI.
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. TI. pigment blue 15:3,
C. I. pigment blue 15:34, C. I. pigment blue 16, C. I. pigment
blue 22, C. I. pigment blug 60, C. I. Bat blue 4, and C. I.

Bat blue 60.

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

Recording 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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medi um usi ng a hi gh pol yner di spersing agent or a
surface active agent. For exanple, a water-soluble
surface active 25 agent (water-soluble resin) may be
used to di sperse organic -22- pignment powder in the
aqueous nedi um Specific exanples of water-sol uble
resin include a block capeLyner, a random copol yner,
or a base made fromat |east two nononeric substances

aﬁ{e&o%s eQ&UG&BQ/rnﬁ‘é}ﬁéﬂ derivati ves,

al'ene erlvatlves al I'phatic al cohol i ¢

ester of "-~eth Ien ra 0

acrylic SREGLiLF FFE 3%| d%ﬁiﬁ%%%&%%ﬁg §%é&§ gﬁ&ﬂﬂde a

mal ei ¢ acid derivatives, itaconic acid, itac acid
blelek | veR MEET f GnARRECT AZPRPLENF £ Grafi O258i B2 ¢ £xdn'at

derivatives, for exanple. 10 According to an
1eesbotioreminonard cnatbstantes| zelantiad fEoms EpoaTES, tetyrene

al kali-soluble resin that is soluble in an aqueous

deP2sLt S@4IL IvBhy1hBphvas Béns odahivnriesisn plépbaabtyalcoholic
havi ng a wei ght -average nol ecul ar weight within a

esEéngfOI, Sﬂ¥¥%y%QQQQ uggaﬁﬁfiﬁbdﬂﬁg%b%xgahﬁra&QHUbéﬁryllc

resin inh the inkjet 15 recordlng Iqu| the viscosity
L TR SR e
aeég}??'tﬁ%%zP:sn%%&fég%%8°h£§amn€é§£§%i' 235308058 etharic

desirabl e dot dianmeter. The reasons such effects 20
achdy &edofued niad agid ABrivxBETES, KifdwWEXeBRLet he

foll owing presunptions may be made. By including a

hi gh pol ysetoxtispernsi ag agbodiment hethe 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 ﬁolecular 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 examplé} 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
mey 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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i nkj et recording solution, penetration of the
recording solution into the recording sheet nay be
suitably controlled. 25 Also, by including the high
pol ymer di spersing agent, -23- aggloneration of the
sel f-di spersing agent may be controlled so that the
sel f-di spersi ng agent mayszgpread snoothly in |atera
directions. It is believed that in this way, the

aggf&ff?élda{i%n! o‘fULtﬂenEéélPEdf‘éﬁe%é’lrﬁf‘@g{eﬂ*tnh&yslﬁée@@nﬁﬂalled

Ize a desirabl e dot” configuration. It is noted

t hat,_speci f f Lyl
oot bR e aeeoa i i shRedd, SrSUiairhie
such as_h h grade fatty cjd s al k sul fate
latarak AegRioBEher EuH‘a‘P &g tﬁ“ﬁtk;‘ri" égf’%rwﬁrfgi‘ee
salts, 10 al kyl aryl ether sulfate salts, alk . _
resatdiong cliapiid sat be Ws@$1ﬁs%ﬁﬁuﬁh¥?lacﬁEr§3¢t%9 BpadAze a
aryl and al kyl naphthal ene sulfonic acid salts, alkyl
depbhesphatdnts aldnEigpekybayet hyl ene al kyl et her
phosphate ester salts, and al kyl aryl ether phosphate

salts; ang cal iRle %Héf:a§§e@§fid€éz@g@ﬂte§ stich fstdb-
al kyl am ne salts, dialkylanm ne salts, tetral kyl

soig nlsu&r]} at lt%azo? ?Eﬁgni#ﬁxﬁfég %ml%ln@él sRYELEENL M ve

; um sa Further anphoteric

i) e L h e I L
al kyl di (am noet hyl) cine_salt,_ and imdazo
Sab§6a|ﬁ%kyywQﬁ¥QQ3ﬁué%ﬁ%esﬁ@¥5%e %&%X%ﬂ?siﬁénFQlﬁﬁ§eb%alts'

used such as pol yoxyet hyl ene al kyl et her,
alpol yaxyetdiHenewlfayk aaytset byl sulfonic acid salts,

sulfosuccinic acid salts, alkyl aryl and alkyl naphthalene

‘sulfonic acid salts, alkyl phosphate salts, polyoxyethylene

alkyl ether phosphate ester salts, and alkyl aryl ether
phosphate salts; and cationic surface active agents such as
alkyl amine salts, dialkylamine salts, tetralkyl ammonium

salts, benzalkonium salts, alkyl pyridinium salt, and

.imidazolinium salt.

Further amphoteric surface active agents may be
used such as'dimethyl alkyl lauryl betaine, alkyl glycine,
aikyldi(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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pol yoxyet hyl ene pol yoxypr opyl ene glycol, glycerin
ester, sorbitan ester, sucrose ester, polyoxyethyl ene
et her of 25 glycerin ester, polyoxyethylene ether of
sorbitan ester, -24- polyoxyethyl ene ether of sorbitol
ester, fatty acid al kanol am des, polyoxyethyl ene
fatty acid am des, am ne_gjides, and pol yoxyethyl ene
al kyl am nes. According to one enbodi nent, the pignment

po%ﬁ%%§§§ﬁkq?ﬁéaﬁ%ﬂ at gd byrgesiin LawNgrarhydsonhidigenol

at goo di spersion characteristics may be

lized, It i t ed_t hat f
a8 e TG TEASHEL 57 Ceh T SBEeS HRnS ot Yo

hi gh polynmers to_form mcrocapsul es. Such processes

| pol veXyRiWIEreéh e ¥al @PtBResses, physical processes,

physi ochem cal processes, and nmechani cal processes.
More spediddcoalilng, toi aner¢mleddimasd!,y fvbe pAgpent may be
in-situ polynerization, in-liquid curing (orifice
enBEPSERSed GRAGREBY At hanif@phaseydepiridticobise sonthaguiabd
dryi ng, nelting/dispersing/cooling, air-suspension 15
diggé:! 1 (SR ed hed; e9ahipde RNA¥drLYing, acid
catalyzing, and the phase inversion enul sion may be

el I TE ARt eg They! Dy lAIale BalYHEr L2ahi o0

process i VES Sseparate ssol ving two nonomers or

two reactants into a diﬁgﬁrsggﬁth§ and a con%i uous
engaRgelaEiRe MATERAGTT 83T vn PP PReChErerfal s at

their interfaces to forma wall. The in situ,
popphgrerte Aidgnh Mcseeanshed! venGupprFeigea Frahede or

gas nononer and a catalyst, or two types of reactive
cheniesl apsocesses, physical processes, physiochemical

processes, and mechanical processes. More specifically,

' interfacial polymerization, in-situ polymerization, in-liquid

curing (orifice process), coacervation (phase separation) ,
in-liquid drying, melting/dispersing/cooling, air-suspension
coating (spouted bed coating), spray drying, acid cataiyzing,
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 reagtion
of the materials at their interfaces to form a wall. The in-
situ polymerization process involves supplying a liquid or gas
monomer and a catélyst, or two types of reactive materials
from one of continuous phase nuclear particle sides to induce
reaction and form a wall. The in-liguid curing process

involves encapsulating high polymer solution droplets
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fromone of continuous phase nuclear particle sides to
induce reaction and forma wall. The in-liquid curing
. process 25 involves encapsul ati ng hi gh pol yner
solution droplets -25- including core materi al
particles with a curing agent in liquid to forma
wal | . The coacervation (phgse separation) process
i nvol ves separating high polyner dispersion |iquid
. udi s QRt.er ) i¢hes LOAtong £oacermate
ln%ﬁ%‘%g%crgﬁ%t%g%?égﬁpﬁ%%%c% hdlghjh?gth:ﬁl i Vi A
.pol yner concentration and a dilute phase to forma
ll&ﬁ%%.tQTé?ﬁWmﬁ W&gﬁd dryi ng process involves preparing
the liquid including the core material , dispersed in
t he sol utThsh GRCCREAHAPT Fﬁﬁ%ﬁ?zﬁgp%rﬁFFBBLcﬁﬁﬁciﬁsthe
di spersion liquid into a liquid that does not mx wth
invheves orepanaduiagphagh polymer dispersion Ligaid iecluding
produce a conposite emnul sion, and gradual ly renoving
cotBemapshiHn ipgdraicaBecinthen veddcaraaeri dhigh dossehiegtion
to forma wall. The nelting/dispersing/cooling process
pth¥F|Nf§hl§Iﬁiﬁpgeﬁemﬂbf nEje rdalyrchatofiebhSrabedn and a
eated but solidifies at normal tenperatures, heating
.and _liguefyin [ i:al_:diksp i
asfabe PR A L S M TR A e Bl e

particles in mat er and “cool I ng

~the dispersion liquid,into fine artiéje%OEQ fg Q}{Qf
inygives TePRAT R SHEN LB o T T % &85 s CPRY o'F 63

suspending 20 core material particles in Eomder form
dippeapedbin dlg wodiEéan BEJthaPlai&r ARy thEToducing

particles in an air-borne state while spray mxing a
theodf spgréicnild qfid hetwak| st itdlatt doksr pptheix with the
continuous phase of the dispersion liguid to produce a
composite emulsion, and graduwally removing the medium into
which the wall material is dissolved to form a wall.

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

The spray drying process involves spraying the

encapsulating concentrate solution so that it comes into
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wal | . The spray drying process involves spraying the
25 encapsul ating concentrate solution so that it comes
into -26- contact with hot air, and vaporizing the
volatile content matter thereof to formthe wall. The
acid catalyzing process involves neutralizing at

| east a portion of an anigeic base included in an
organi ¢ high polymer conpound material to 5 provide

coﬁ@&@@!ﬁéﬂ "ﬁlotVV'aE.P SQIIJ&' b&éﬁdﬂiz\ﬂnbh thesSPetatile vedretent
M xi ng the materi al together with coloring in an

ﬁgu 3 o#%re”%d t%mfolprg U{ﬁgl v\lzgl N9 heagkdhf ¥éﬁ£l%£ﬁ‘1g process

r I'n an ac nmpoun separ at | ng

ani ¢ conpqaynd nat er a and f|
ln% Yﬁﬁrﬂfuﬁﬁﬁ}lﬁéﬁgrﬁF % ?ﬁfzﬁu?9§ &8er8?n%£t?ﬁiﬁkfc base
material. The phase inversion enul sion process,
inchwaed g @i wFoasiai Righ ePCP]riE‘}q}dlcl‘i’@PE’BPGr‘T“ﬁEeWa?Jer*foal
and an anionic organic high polymer material having
pr & SRer o marewdn 1wl bh r eshaztlithy widheregseah B gaanar -
sol vent phase, and charging water into the organic

m1§9£defﬁelﬂﬁﬁéir3ﬂ ehgeghag Wi aganiiagsahvent aghases 15
Into water. is noted that specific exanples of

19%23& J%ég%lﬂ¥% ygﬁraEE&f%§fﬂ (HHRSkA)ke@828Nin an acidic

lngr mat eri a of the m crocapsul e

i ncl ude m ure I
COBB%%?ease%ﬂgeggﬁ p%%%%:%r%o a%ndpglra é?’?gﬁél %nd bgng
mel am ne resin, phenol resin, conplex carbohydrate
itgspathe, com%gepg nl@&%?lahwt%npééﬁ dlsPSFa?{ Lite

natural rubber, carboxypol ymethyl ene, ponV|nyI
maakcbadl | ﬁ@&y@ha@ﬁ 1pypr@i@@oﬁ@u sion process involves using

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

Tt is noted that specific examples of organic high
polymer material (resin) as an ingredient of the wall material
af the microcapsule may include polyamide, polyurethane,
polyester, polyurea, epoxXy resin, polycarbonate, urea resin,
melamine resin, phenol resin, complex carbohydrate, gelatin,
gum acacla, dextran, casein, protein, natural rubber,

carboxypolymethylene, polyvinyl alcohol, polyvinyl pyrrolideone,

-polyvinyl acetate, polychlorinated vinyl, polychlorinated

vinyliden, cellulose, ethyl cellulose, methyl cellulose, nitro

cellulose, hydroxyl ethyl cellulose, acetylcellulose,
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pol yvi nyl acetate, polychlorinated vinyl,

pol ychl ori nated vinyliden, cellul ose, ethyl

cellul ose, nmethyl cellulose, nitro 25 cell ul ose,
hydr oxyl ethyl cellul ose, acetylcellul ose, -27-
pol yet hyl ene, pol ystyrene, polynmer or copol ynmer of
(nmeta)acrylic acid, polynoet-or copol yner of ester
(neta)acrylate (neta)acryllc aci d-ester

poc%e fgﬂgqgﬁﬁ?g% 98£¥neﬁoé§$dfQﬁetbﬁﬁlﬁméﬁr&f aci d

mal ei'c acid copolyner, alginic
aC|d soda, fatt f W, wax,
(et bac BEarmell vE. o nﬁbéﬂgﬁ‘é@?
al bum n, for exanple O, the cr%b
(merhe b2 EEY B toor gEISTE) ﬁFﬁﬁllﬁoﬁrth eﬁcl BEERGE SR Batoni ¢
base such as a carboxylic acid 10 base or a sulfonic
copol gnbas es rerse (mesd) acEw} drpiy tPROREMERpoBF HERRS A 1e1C
Al so, specific exanples of nonionic organic high
achll ¥8Bs1met uda gaaliyvaoyd abdahofattpolegéthybanatfiycol
nononet hacryl ate, pol ypropyl ene gl ycol -

yeﬁBQWBE%QEé::Y | 38er HRKNOXMrEg!l yedihWanewyl yashauba wax,
nmonomnet acrylate and (co)polyners 15 thereof, and

ation rin enj pol yner of 2-oxazoli ne, for
anéx hﬁP@l seﬁfgﬁ cul arly noted that pol yvi nyl

al cohol mhlch be obt ajn C . .
saponi fi c@fi BhE & ﬁaF@F@F&%F@ gg%ﬁe%l aﬁgg PEE
wat er-sol ubility and is characterlzed in thg iﬁ.is iq

podamielry dhekteding am apéarde Raters¥P Rt AhGETERSYIYC 2C
di ssolved in cool water. It is noted that the anount

bzl organsaliowic poliprbasenakiynge upsehaagerdingt 6Pi ane

of the mcrocapsule is preferably
embodiment. Also, specific examples of nonionic organic high

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

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

black. By setting the amount of organic high polymexr to.the




set within a range of 1-20% by weight with respect to
the non- water-soluble color material such as organic
pi gnment or carbon 25 black. By setting the anount of
organi ¢ high polynmer to the -28- above range, the
proportion of the organic high polynmer within the
capsule may be relativel yslkaw so that the degradation
col or devel opnment characteristics of the pignent

ab?'ﬁg a%gc_{jéqe Hh%ggﬁ' ggreioﬁ her s acga8fict RegR eMiithin

may be controlled When t'he ‘anmount

of the hi MI196 t
thg GRS Th 08 PR ERE holohe® ahalusial Sobtde tiop of
and when the amount of the hi g fpolyner I s, above 20%
cobyr RO PmERE- &8?6?08%%?%& s RLOBRIE PR tofthe
the pigment nmay be significantly degraded. Wth 10
coabhsy def diticosurdacehef tharpigreniswilsh, thachaghupelioier
the organic high polyner is nore preferably set

5  maWi b8 dbrd FANE@R .0f When1ORe bymoveiightf whehhigsppoliyher tiwe
anmount of the non-water- sol uble color materi al.

fﬁ&oiﬂ' g Jeh drite I%@S@H&aﬁmmlr&me,ffecmﬁ&yOﬂo@fbe 15
e

colorlng mat'erial is not coated and is

b | d,, f
aafgrar ey d%le%?pgiﬁarétg o tfer P BERERL RIGR! pdfYiner
material may be p even

L qBheTS P e reiEbEy PhE eofin dipvelsoReht BnSrafteriyics

coated so that effects of encapsul ating pignment 20 may
ofbthetpidment sawt ke sageifigantiy degradsd- nolédlt hat
the nunber average nol ecul ar wei ght of the organic
10 cohithepotiorertd otheretbaabtyenist@nged the bmount| efisthe
2000 considering factors
organic high polymer is more preferably set within a range of
5-10% by weight with respect to the amount of the non-water-—
soluble color material.
According to the present embodiment, a portiocn of
15 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
20 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 considexing factors
pertaining to capsule manufacturing, for example. In the

above description, the expression ‘substantially exposed’

25 refers to a state in which a portion of the coloring material
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pertaining to capsul e manufacturing, for exanple. In
the above description, the expression 'substantially
exposed, 25 refers to a state in which a portion of
the coloring material -29- is intentionally exposed as
opposed to partial exposure of the <color material due
to defects such as pinholgs-and cracks, for exanple.
As for the color nmaterial, self-dispersing organic 5
is PiEnRt ad 19ekkpdispes sidiheriden bhackarayxpeswsedht the
according to a preferred enbodi nrent so that adequate
cotdd oALSPRLE! BY aERALACIAIISECHiARY108 2RdaAaks, for
and "a equgte preservation stability nmay be secured
even when the proportion of the high polynmer materi al
eXqFR4¥in the capsule is relatively low. 10 It is noted
that a suitable type of high polynmer _material,is

pr ef er ablAs Sarethedcated il 1y 13 + Felf-dispersing organic
m croencapsul ati on process bei ng used. For exanple, :
pighent tdrel deitferdfiapeasipol gamydry liagk paycessused geeprding
pol yester, polyam de, polyurethane, polyvinyl
toPYIpedidanel caboapnsNtrSsithalb ateymptef piabéyt bidispersing
sel ected. When the in-situ polynerization process is
ch%§£9t PAUYERS QL £OPGLYIBEedfarRf ileqhAREApAEE¥ - €ion
netéiacrjlate-ester (nmeta)acryl ate copol yner,
st yyene- ta)acryl at | LN i gh
s TonFar PR e ot Rl e BEeKSPyackad thbe pi
referably be 2Q selected. Wen thhe in-liquid curing
Po by BRE & 14r kide 1 EBORACRSl SRR oAy FoAY cORY |

gelatin, albumn, or epoxy resin_nmay preferably be
sel ect ed. ItWien nofredc 5hetr ¥ as Wby de®e p§ bigh’ polymer

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 epoxy resin
may preferably be selected. When the in-situ polymerization
process is used, polymer or copolymer of ester (meta)acxrylate,
(meta)acrylate-ester (meta)acrylate copolymef, 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 coacervaticn process is
used, gelatin, cellulose, or casein may preferably be used.

Tt is noted that other encapsulation processes may also be

used to obtain fine and even microencapsulated pigment
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used, gelatin, cellulose, or casein may preferably be

used. It is noted that other encapsul ati on processes

may al so be 25 used to obtain fine and even '

m croencapsul ated pignment -30- according to

enbodi nents of the present invention. Wen the phase

i nversion process or the-&®-d catalyzing process is

used, anionic organic high polyner material is
acpbefeigbty @®ledhedtasofhehorgessanthiigivepalipner 5

meking up the wall material of the mcrocapsule. The

phase | RWeLSI1R PHAGESSnl 8KVl MESprsddiE ¥ @hgaRked
sol vent phase corresponding to a conpound or conpl ex

TR H TR e e

wat er_and col or materi h as self 10.di sin
mafRG At oL pIHRARC G Yo P SHESPer ST T GG bl AER PRFvmSE
m xture including coloring material such as
makdhg- o sger sialg metganré pf ghemtmigiraaPeidrspefBfnghase
carbon bl ack, a curing agent, and an ani onic organic-
inkeghigol yn‘m:fesmtiawioakresandinghm gprgpniat eplivent phase
organi ¢ sol vent phase or charging the 15 organic

co$L¥EHta DRSS INempBLAl b tHENTEx Selterdaspenslading an
(phase inversion enul sion) and m croencapsul ation of

aniB81c95 procéﬁﬁﬁklyﬁéﬁié?ﬂgiféhtﬂEﬂlﬂd“dﬁQ%eEQ@éE power

I NVErsio e or an additive of th

.recording ] xed t r gani _
Wl§gl5gﬁ?e t?zﬂéier %88r8.2%rto R g g%%%%%% ¥ lﬁa be

nmore preferable to mx the |iquid nmedi um of %P '
dippesr AP IIUIC BLITERE BF gaft £ LHIRRARL Ao CAfFRPRgPack, or

di spersion liquid for the recording liquid may be
a diigguréyincluding coloring material such as self-dispersing

organic pigment or self-dispersing carbon black, a curing
agent, and an anionic organic high polymer material; and
cﬁarging water into the organic scolvent 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 ligquid may
be mixed.into the organic solvent. T1In fact, according to an
aspect, it may be more preferable to mix the liguid medium of
the recording liguid in the organic solvent so that a
dispersion liquid for the recording liquid may be directly
manufactured.

The acid catalyzing process involves neutralizing a

portion'or all of an anionic base included in an organic high
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manuf act ured. The acid catal yzi ng process invol ves
neutralizing a 25 portion or all of an anionic base
i ncluded in an organic high -31- polynmer conpound
material with a basic compound, mxing the nmateria
together with a color material such as self-
di spersing organic pignmert3ler self-dispersing carbon
black in an aqueous nedium neutralizing or
po 26 fatmpd e mbeef at hei bh ratierdial ceipbuad, aniging the
conmpound, separating the organic conpound materia
| i RieRi § PasEr ddpd@)i kukl kBesegploring
mat%?%é#t#%%%fﬁ%fgré?ed cake,rand neutralizing a portion ,
.or al] of the.anionic base wiih ' 0 Pack 4
a3 PR 198 RIRIon EAHLET B T hrt o] i PP et pdpa EREHAA Bfack in
di spersion |liquid 10 containing fing anion
annh@peRh SIAHEY pryreAt 1RAV? zfq¥§ﬁ£¥lnﬁrBg8rPﬁoﬂfo?he
pigment material may be manufactured. As for the |
maselrvehtwitdedn rcidécniompewedpsignanaddndpitbges5ganic
descri bed above, for exanple, alkyl alcohols such as

cofBbhiad thatetiRanahnclpdepgnehe amibriiut ack; fisdmgi £t to the

carbon 15 hydrides such as xylol; esters such as

'coﬂﬁ%bﬂé Acehiatan et Byhradeat aire, aith bulytraasetagea portion
chlor

nat ed hydrocarbons such as chl orof orm and

orie% lu{)e Ftlﬁegltaq{iié%%.;c ﬁgtsgn%ﬁtﬁ ughyas; AcelRRenando, PBLDYLe

one; "ethers such as tetrahydrofuran and
di oxane; and cellosolves such as nethyl cell lLye a .
i GG hCSe A 5801 v Sy LB TR e i (104G 50 Fed PR R PP uid
m crocapsul e prepared in the above-described nanner
consasepag af i fandipniffe missPGRRE AL GH BERtr PRYJRP 3 large
separation or filtration, and then
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 iscbutyl kétone; ethers such as tetrahydrofuran and
dioxane: and cellosolves such as methyl celiosolve and butyl

cellosolve may be used. It is noted that the microcapsule

prepared in the above-described manner is separated from the

solvent through centrifugal separation or filtration, and then

mixed with water and the suitable solvent to realize re-
dispersion and thereby obtain a recording liguid that mayv be

used in an embodiment of the present invention. Also, it is
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m xed with water and the suitable solvent to realize

re- dispersion and thereby obtain a recording liquid

that may be 25 used in an enbodi nent of the present

invention. Also, it is -32- noted that the average

particle dianmeter of the encapsul ated pignent

obtai ned in the above nar@ér is preferably within a

range of 50-180 nm By coating pigment with resin in
notde trnethd afesagebparaboe ditdretpirgoEnthaaygnbepsulated

stably attached to the printed object, and abrasion
pilfsh S IANGE (mBaACtBE] Sbbes minddie isth:a!feﬁlaEmyeﬁitm a

e I nproved, for exanple. In the follow ng, an overal
Iagogf'ngéuféywngﬁ a control unit that may be included

im the Tmagi ng apparatus 10 according to the present

enbodi nent is described wth, reference to.FIG 6. FIGA

' a bl ock’ (HOZITAf BRERFRG - Gl o GhFi BEPAET on

of the control unit according to an__enbodi nent. The
degonibesd ahfive.10beapionent |aE Ra edabdyrFpEtacheg to the

includes a CPU 101 that admi nisters overall control of
prihtedppayeatiys and RobhdDEn t hedisftagroes chrogriasishits ap® the

executed by the CPU 101 and other fixed data, a RAM
prifBed hedsdapRKabel Ympsboe@s it axanpheas i mage dat a,

a nonvol atile nmenory (NRAM 104 for preserving data

even duripg Jhe f*ollﬁswiﬁg, poNesyOfa1ih & 2@ 18RRaEabHSoF Sa

cut off, and an ASIC 105 for perform ng processes

I pel udi ng various_sjgnal processe [ . D[.O
coRhERL Y fHRE PRY, PANUBRERT pracedsed M aRaD SPpartus

i nput / out put_ si gnal ) ,
accogding té)the ﬁ%esent embodiment is described with

reference to FIG.6. FIG.6 is a block diagram showing an
overall configuration of the control unit according to an
embediment.

The control unit 100 as is illustrated in FIG.6
includes a CPU 101 that administers overall control of the
apparatus, a ROM 1027that stores programs that are executed by
the CPU 101 and other fixed data, a RAM 103 that temporarily
stores data such as image data, a nonvolatile memory (NRAM)
104 for preserving data even during the time the power of the
apparatus ié cut off, and an ASIC 105 for performing processes
including various signal processes, image processes such as
image rearrangement processes, and input/output sigmal
processes for reali;ing 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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processes for realizing overall control of the

apparatus. The control unit 100 al so includes a host

interface 25 (I/F) 106 for realizing

transm ssion/reception of data and -33- signals with a

host 90 such as a personal conputer corresponding to

an i mage processing apparaBus according to an

enbodi ment of the present invention, a head drive
sicgodity elitiniat hod@79@nsbeh heack greirsenal O8ofmutari vi ng

and controlling the 5 recording head 14, a nmain
coBEHPHAM D Br afll iNLydl Biockkkingl apghbdtig dHCof@idy to an

scanni ng notor 110, a sub scanning notor drive unit

emﬂgéiﬁéﬂi.%&i%%@ggiggé 1 i%g gohgédl%giv@ncontrol unit
S t he

envi ronnent a nsor 118 for det'ecting

o] TR e ST S RS0 R, PREEGLLERY Hpe

signals issued fromyvarious sensors égpt shown) .
regerding hegle L) | 1St SFETISE FERPT ERevedmtbllludiar
100 is connected to an operations panel 117 for
drivigw ttiheg maandsdaspl my imgrdmfldOpaei enbf seanmhing motor
apparatus. Further, the 15 control unit 100 is

dr senfurgu ad 3t gopeai DO fsunisicahbiigg wetbs ol1aNtn
output polarity switching control with respect to a

ent S t:a98hbbE U 15 (Al RIAS YRR ¥nbNedds dddndhads i s
configured to apply a high voltagé to the charge

] . ' - ' ; |
cefpiTigd ap758" thatehl AlIRad TN a1 D> SE8LLE 1/0 116

print data including inag data at the I/F 106 via a
fox aIRI I g AETEREFKC r%%ﬁlifﬁeg H&§Pe§ LIGRi B3 HelyS sensors

correspond to a data processi ng apparatus such as a
{not shown).

Also, in the illustrated embodiment, the control
unit 100 is connected to an operations panel 117 for inputting
and displayving 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,
whiéh 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 generaticon and output of the print
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personal conputer, an inmage readi ng apparatus such as
an i mage  scanner, or an inmge capturing apparatus
such as a digital 25 canera, for exanple. The
"generation and output of the print -34- data directed
to the control unit 100 may be executed by a print
driver 91 provided at the3dost 90 side, for exanple.
According to an enbodi nment, the CPU 101 reads and
dagpallyzestqt itut tiat gothhadl aveistdikedaynbe egeeptednby a
buffer included in the I/F 106, perforns a data
prifdr §anegenl gHoecass at the WS d0sidandrbragsaibse .
i mge data to the head drive control unit 107. In
such a oo ddin ¢0VehSefBo@lndi{ Nendl@es 1050-bhLLPNa
data for realizing i mage out put may be executed by
the print, driyver f_the host.90 as_is described 10
anglgree o g a8 atr RIS Ho Fregbiaat Bt cer
) (Erint data) _are developed into bitmap data by the '
inglpded ¢t Vdie g1 FafPép PRAFRAS e Fiten&FagasRIgrent process
transmtted to the i magi ng apparatus. However, other
atefrhe dhHEM I Sar @ngossabsvitechnage tdedia ite whiechead hdrive
ROM 102 of the control unit 100 stores font data and
cohbrpBrimiteldhe lnt gaphdat easonvdiesiconvekot caxafpbeint
According to an enbodi nent, the head drive contro

da¥hi {nd0h{86R RS A wBYerdat - {kiptimald etRpdat Ay be

corresponding to one line image to be recorded by the

éxgﬁﬁ%gitﬁ? ARAG e gﬁ%{gél?;%{"&@%k{eﬁ%o@%t 98a%ée§.ﬁec9@§c?ribed

T one ne wtha signal,, transm
e ke A B P LR e, 3 B s
argrgggéfgggéuiﬁgg ga@%ép 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 cne 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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In a further enbodi nent, the head drive control unit
107 includes a ROM (which nmay be the ROM 102 descri bed
25 above) that stores pattern data of a drive waveform
(drive -35- signal), a waveform generating circuit
including a DDA converter for performng DA
conversion on the drive wakeform data read fromthe
ROM and a drive waveformissuing circuit including an
signpli { i ryatafomx aeplesatbngcecraiiiy incladisghadbridnt ,
the head driver 108 includes a shift register that
cohftpUt 6 SE6T ghe rtfairtni ngODY BSPOMEE 1 diD dnhehel aekvsi @aeéform
and -the inmage data fromthe head drive control unit
dalQ7reda! BEGH Gid ®end, LHAlal @ LRES NG ornee58heR§0ci rouit
value of the shift register wth the l-atch signal 10
inf £ llzlhealg]e%g ﬂ?i‘ée centr o:[{ unJift 107, a | evel
Converdi Bh é?rCUIE'( avel S ?br) t hat changes the
| evel of the output value of the latch circuit, and
an anal ogPSTRIEN A Cap? EERPEEREHy (hi Pegfafiriyer 108
on/off controlled by the |l evel shifter, for exanple.
inFhudes sa esibolt mawistey pheatoinpuwy Be:rdaloflataontrol of
the anal og switch array, relevant drive waveforns
correbpceding tdelgerdnakedigmyvefardhemnymbge data from the
sel ectively applied to an actuator of the recording

heB8adride SContt® 1l ndki Y67t he 186 ditguleadhid 14Pchde the
fol |l owi ng, exenplary conflguratlons of an 20 inmage

-reBEQFSf‘é& NG ARPYALYS (aka Péz%&e&%i %atﬁpgﬁgaig&% rsignal

rncluding a printer driver and corresponding to
hosé side

f romy }ée aleeﬁc?‘t ]ialt}lﬁg Ircﬁgl%_rrnoﬁ Suail:{r‘? gleD _p'ataa lfe%%lf 8Cr)1r1n';fg.95 fgn
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 example. In this embodiment, by performing
on/off control of the analog switch array, relevant drive

waveforms included in the generated waveforms may be

selectively applied to an actuator of the recording head 14 so

~as to drive the recording head 14.

In the following, exemplary configurations of an
image processing apparatus (data processing apparatus)

including a printer driver and corresponding to the host side

that transmits image data for forming an image at the imaging

apparatus according to embodiments of the present invention
are described with reference to FIGS.7 and 8. It is noted

that the imaging apparatus and the image processing apparatus
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apparatus according to enbodi nents of the present
invention are described with reference to FIGS.7 and
B.. It is noted 25 that the inaging apparatus and the
i mage processing apparatus -36- according to
enbodi nents of the present invention may make up an
i mgi ng system accordi ng t3-an enbodi nent of the
- present invention. A printer driver 120 at the host
acsiogtdiag ts Snbhddumstrist of ithe PpGFenndinwted ignCuby make up
(Col or Managenent Modul e) processing part 131 that
arCaRMetihg bpRgen daicpriilogt hat aAr enbsdipieesepifedhby peekont
space used for nonitor display provided by
irdRplieation software, for exanple, into inmage data
represented by col or space suitably used in a

recordi ng par a e resentation
to QW coﬁo?rlrepré%EﬁthF%R)agx%ﬁégﬂééi gﬁ Bs"18
Generati on/ Under Col or  Renoval r Qcessi art

T RAE PR oM T AR nogBEPat O oo o BPORaRaRBY aliodule)
processes on the converted CW val ue; anma (7)

processéngopaphri3l 3Rathgenvastsdieage dirac't@l gﬁowhat are
appl i cati on anmount reduction processing part and is

repaekieqteddoy tao Juer fapane npatl/ dot putnidaenr edspday provided
reflecting the characteristics of a rel evant

by %?9&%391@@ P Bl cANE68T ckhfp] & effienaRge0Hala

evant user; a zoon1ng part 134 that perforns a

dat
re ggghggeﬁrgﬁe < re %ecgﬁﬁﬁg%ff'dﬁﬁg%m.% %e%grdla?ng

ccording ['ut 1 on he rel evant recor
g ratu? and I{Jalftone roces é@ Or

=EPREFGHES (8 O mark? ;ﬂo&ga/% FREGRTY r5p

repIaC|ng the zoo
representation); a BG/UCR (Black Generatlion/Under Color
Removal) processing part 132 that performs black
generation/under color removal processes on the converted CMY
value; a gamma (¥ ) correction part 133 that includes a droplet
application amount reduction processing part and is configured

to perform input/output correction reflecting the

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
according to the resolution of the relevant recofding
apparatus; and a halftone pfocessing part 135 that includgs a
many-valued/small-valued matrix fbr replacing the zoom-
processed image data with a pattern arrangement of dots to be
sprayed from the relevant recording apparatus.

A printer driver 140 at the host side as is
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processed i mage data with a pattern arrangenent of
dots to be sprayed fromthe rel evant recording
apparatus. 25 A printer driver 140 at the host side as
is -37- illustrated in FIG B includes the Cw (Col or
Managenent Modul e) processing part 131 that converts
i mage data 130 that are-13presented by col or space
used for nonitor display provided by application
ildobtwated fnrFlExd@npkrelutdesothes(d ddicd o Meprgsmabed
by col or space suitably used in a recording apparatus

ModR18) , pRSE SO paeRl eSentRit Oforwe Y iealer data 130 that
representation); the BG UCR (Bl ack Generation/ Under '

ar%?ggéreggﬂ%gﬁ“ﬁ& QBQ%gsébQQ?gﬁééd]ég§1H8ﬂit8§rﬁgﬁﬂ§ay

generation/under”co renoval processes on the
; t.ed .10 val ue; d th ti
DrERTHSd 5 | TRR L IR G S A CHRF Bl £0- AR PLRY| O Rrbipe data

reducti on processing part and is configured to

TepEPFORRPY MPUITI R FPE6r PEEERRHY ratadedfy Ag TERETAing

characteristics of a relevant recordi ng apparatus
appadabust be.g pr &G endes vEpacsemn doefMY160kart he
illustrated enbodi nent of FIG 8, the control unit 100
redlrebBRtA PREH NG tHPBGAUCR $BUSCK ednudes ibhe¢Undem ogloxr
part 134 that perfornms a zoom ng process on the

Retﬁlg(féfftﬁflocé% dat-a 2880¢HkPGdrdAe Hesekution of

e rel'evant recording apparatus; and the hal ftone

. ¢ .

o RS ES e A 2 AR R PR B theu ey Rd O
zoom processed inage data with a pattern_arrangenment

vagpe; dapd e BETERr dyell FPBHRIHET ep&Fahed r Bladt dinfgludes a

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

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

the present invention are described with reference to FIG.9.
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In the follow ng, imge processes executed by a
printer driver at the host side according to an
enbodi mrent of 25 the present invention are described
with reference to FIG 9. -38- According to the present
enbodi nent, when a "print' comrand is issued through
application software operating on a data processing
apparatus such as a personal conputer, the printer
driver detemaridieg thethypesesdnblmodiment| udkenia rint’
5 i nput- 200 through an object determ nation process
comfdnd Ol PaTHucdowhrdatl assDIcH i @ottheadet epaianethg on a
obj ect types. Specifically, imge data of text 202,

A9 & 149165 RQ3onhMRgemPat & Of
dagraph|§§?%%§ ,agggrﬁﬁgagggata of P%Beogr noregﬁﬁagbéthe

205 are .pass down_t hrough_ their 10, correspondi .
orfire e Broetingn. O VS G cPICRFE BRR gn o
. adjusting process 206 is perforned on text 202, |ines
inpigg 20hd hi @8 9Baect Hpterainatioy BFO%’F%h@% to pass

process 207, a BG UCR process 209, a total anount
doyegid s ianFonddagsso2the delemigmimwbisrtetYPon. 15

process 213, and a text dithering process (halftone
Spetofiass)ly 2imageedpeaf of neskore (e xtim2g2. d&csodbbrone or
mat chi ng process 208, a BGE UCR process 210, a total

moAEOUHed Q18 at ndgePARELSSE ZdrhapiA csJ20UB SAAT 86ddOMata of
process 214, and a graphics dithering process

ond NaL (A ANE BLagRs She210. 3o AT |ALAPLN0BuLY NERe 203 and

graphics respect to i1 nages a col or

det erni nati on/ onp&ession net hod, det ermi nati on process
conpygspending routes to be processed.

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 213r 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 regqulating 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 colQr
determination/compression.method determination process 211 is
performed, after which a color adjustment process 222 and a
color matching process 223 are normally performed, followed by

a BG/UCR process 224, a total amount regulating process 225, a
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- degéémiﬁgg {C?t |vear£%uﬁgrgeggéng-tv§%d&{]}%%%ssa?l2§_glfi? he

performed, after which a color adjustnment process 222
and a color matching process 223 are normal ly
performed, followed by 25 a BG UCR process 224, a
total anmount regul ating process 225, a -39- gamm
correction process 226, and an error diffusion process
(hal ftone process) 227. HB% case where the i nage 205
is determned to have no nore than two colors, an

gainff@g€or tect it ippvcebecess, 284d #n catmir adifdstd®nt process

process 232, a 5 color matching process 233a or an

(hh DEEXhESSLJUQGHSDOGRT O8RS cdbd hHrLahRr 1ABEENRDY) is
233b are performed, after which the BG UCR process

nma correction process e érror usi on

process (hal fton rocess) 227.are perforned. 1 t is
G R R e 4GP e Hast BPLPF cREia Ty Rageges 232, &
graphics, an ROP (raster operation) process 241 may be
coperf oz el RcEeser £8PAi A 2helrddresPaPERCAGSpl(BEREESS
206, and when the object is determned to be an
withage, coher oeterhingat ABhgape quessio2@2i, maftke which the
performed. 15 In this way, sets of inmge data

BGPﬁ@ﬁﬁ%ﬁ@@e@@%ﬁéﬂi Rtie tOthheihowb} eddgudlERengabeocess 225,
reconbi ned into one set of image data to be passed

own . -or-di a u i j
thgi @%ﬁé’lémé@&% bRg -apRas af uss{d nBQ ré&_roépeausggg%% .

I's noted that an 1 nage processing net

accordi,n 0 _an_enbodi of _the sent invention is
PEEGRRR: KA T BEGC8SS ng”perTormt St ethe BG UCR

processing part for_ executing black generation and_,

under coIgF ¥emaesd dhat in e case 0f processing lines or

‘graphics, an ROP (raster operation) process 241 may be

performed before performing the color matching process 206,
and when the object 1s 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 forkexecuting 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
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a CW value. In the follow ng, a black ink
i ncor poration process 25 associated with the inage
processi ng net hod of an enbodi ment -40- of the present
invention that is executed by an image processing
apparatus (host 90) through control of a printer
driver is described. In tH®present enbodi nent, the
maxi mrum anount of black ink b to be incorporated is
ofarhangessens: bevwvenwichi bhatr angexafui®eb D e émagd% < b
< 52% in order to prevent a decrease in inmage

prgtessimgssppdraitexdipke, san tkRudhiirderredl 8F kepByvater

process that is conmonly used in a black ink
drws,@rp@r@éémw&ceﬁﬁ tﬁe %Pé@éf?@téﬂaow_m%ﬂ% fehleoeﬁue&m

formula: 10 Kp X mn

am?ﬁnktofﬁb oteqﬁ%Pg Inbéhf abov Jt y Sefrggggﬁ goege

€ SsO0- ca U
arbitrar val ue mnthln a ran e of O 100% (i.e., 0% <
wiBhin ® SR O ORetplbsent GROO® ot t B REIFRURS

bl ack ink 20 incorporation anount is regul ated
Pravenk d riparsasiee igr apags holwssiness .G For Axgma)scate UCR
up to a prescribed level may be realized by a solid
(undéorcdil@c kedmakralangrobess t tieatgriay seamenly used in a black

ink incorporation process is represented by.the following

formula:
=p X min(Y, M, Q)
Y' =Y -K
M7 =M - K
C'"=C-K

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

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

mixture of cyan, vellow, and magenta.
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exceeds the prescribed | evel, the correspondi ng
grayscale may be realized by a conposite color ink
corresponding to a 25 m xture of cyan, yellow, and
magenta. -41- In the present enbodinment, the C M Y
subtraction anmount (under color renoval anmount) and
t he bl ack generation anouiit- correspond, and thereby,
the UCRrate is set to 100% |In an alternative
enbodi mrenin the qrmbeento epbedéntng, rigweralM 5 Yofsubligaction
grayscal e due to non-uniformty of the ink amount, the
ambGRt I ahed&)edlers @lenb@alO8anty amertH@&lblcaClgeneration
i ncorporation anount does not exceed the prescribed

set according to an I mge 0SSl ness easur enent an

an_|i e 10 .senso evaluation result that y _be
InoBP AP AEGHH N GPCEGIBRE 1 S HHIck I'h PEFRE 11 Ak eversal

- am®IRYNEo r e I g %a%bygrtﬁ@%mraaéa QR JRRURE hgoof.

i ncorporation appunt is set so that the gl ossiness of
OfatBPaﬁﬁaYﬁﬁﬁﬁ?lﬁﬁﬁ ﬁ&tnBE“%BbE?%W&?¥N9§/thﬁedP%déﬁoHBBn the
form ng an i mage on a gl ossy recordi ng nedi um such as
UCHl v8ty papdre ssdnitogll§9%yopdpevhenrthemitleckapacoypedation
15- for inkjet recording. In this way the gl ossiness
amofinbl asks eyt dxdeciethpt pdet eoibddiagudagr aded. Al so,
t he maxi mum bl ack ink incorporation anount is set

such t hat T 6k :ERdnTRAR ckS i nk CEAESHESh 1 530888t is set
recordi ng medium the gl ossiness of the recorded i mage

acgg¥d?%% Q@ éﬂ“ﬁﬂéﬁ%i %%gihgggrm%{éy%54§?£ g%dtgﬁ iégge

reco ng medi unm 'S way, si ness of

ded | b ted f bei I th
sehES8 RS DS PLELENLEY L OMASLIG LUET el 0eoror

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. In this way the glossiness of black may
be prevented from being degraded. Alse, the maximum black ink
incorporation amount is set such that when an image is
recorded on a gloésy recording medium, the glossiness of the
recorded image may not be substantially lower than that of the
recording medium. In this way, the glossiness of a recorded
image may be prevented from being lower than that of the
recording medium.

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

ink incorpeoration amount. A grayscale regquiring black ink
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In the present enbodinent, black is realized with a
solid color ink until reaching the prescribed maxi num
bl ack 25 ink incorporation anmount. A grayscale
requiring black ink -42- exceeding the prescribed
maxi mum bl ack ink incorporation anmount may be

reali zed by gradually incéEporating a conposite of
cyan, magenta, and yellow. In this way, the maximm

: exemmﬂuﬁg(ﬂhdﬂpmebcrmbedambeumﬁlmﬂa¢hﬂwpkbenconponat3@n

and color ink with glossiness may be incorporated so

amdiat e Gegasecinbg| @sadeslSy May-ckPopheYRAt 8dcafitbsite
i mge degradation nay be reduced. Also, in conparison

£ +f BRENGLDO.P! ack entirely with a

° m%%ee col’or conp03|%e black of cyan, nagenta and

o 9 el SRR TR TR g o b

i nk, and thereby_the grayscale dlfference may be
us A iR PR STE TORIGH | ARE eekor inkd " CorBLPRS LR MY be
may be realized. Also, with regard to gray bal ance,
insorRerates sol ithatlsheolerrdasrkin glgsedneast hayppesent
enbodi ment, inproved characteristics nay be obtained
prévemes®did iageCdsgrafatibomgnast e cedpostte hlask &Hs
is illustrated in FIG12. FIG 13 is a graph indicating

Qﬁﬁ&?%ﬂﬁeés ¢ReEERE pffﬁ@ir{gg HiRQR ERRYLER FOwatRal ch
= 0, and B = O 20 (i.e., black) and

th%@é‘”@éfb‘%: té?a SR L AU DL Acke oSt %d-l n?r%g%&rt%é gner@?ﬁ&}, in

sured usrng mecro-g
th?ﬁgggrlson odlmeg%e M@ghflghte ﬁgr 1ghg|%a§ Eekrealized

with the solid color black ink, and thereby the grayscale
differencé may be reduced as is shown in FIG.1ll, and a smcoth
contrast may be realized.

Also, with regard to gray balance, since the solid
éolor 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 ¢f R=0, G =0, and B =0
(i.e., black) and changing the maximum black ink incorporation
amount (measured using micrd—glbss 60° by BYK—Gardner). In
comparison to a case where the maximum black ink incorporatiocn
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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amount is set to 100%in which case glossiness is

significantly decreased, in the present enbodi nent, by

25 regul ating (reducing) the nmaxi mum bl ack ink .

i ncorporation -43- anount, a decrease in inmage

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

i ndicating results of perfdming sensory eval uations

on i mage out puts of Test Charts No. 1 and No. ‘.5
amdusty i bulesttdaget he Svepet ylofsElasst mephbeograpeyted. 5

Japan that are obtained by having an inmage input

appar at usrF1g gsd isha teaphcihwdicwingd quispltst bE peatorming

images with differing maxi mum black ink incorporation

seREDEPt Sy S81a tikeleba. ihbgh Soufiaied dihaksa tﬁégﬁsSﬁQSOIYand

evaluation val ue represénts good inmage quality and

o SensQr u on I 0 nt
N0 SOELB B 5 FgsiausT étsfevelﬂ%%‘f%?ﬁﬁeﬁé%%éﬁ g
black I nk advanta ous effects be realized mnth
JapaR pekat tatfec&?éﬁa%f‘gﬁ ’9%?%%&19 PorBPYRg2GPagAa tus
bal ance so that a | arge sensory eval uation val ue m
repd tlyptigstedhamdweded, cutpuheths agad ARapagorpbhadi biering
amount is 15 increased, the saturation |evel of highly
ma s Attt &b Pt K itk ansorpayabbamegmad&¢ apd therdibf erruces
in glossiness between a highly saturated portion and

nofeghaiioned ReH @BnBBYy SédatuHtilon halhberepyede8t80d§ood
the image quality. Accordlngly, rat her than setting

lm%tgg ;Qﬁ?&jhi‘w“ gk SSFA Qf@ar'lﬂ%rnatv'agﬂeag? ubt 5} O0zpove

e nmaxi mum I ncor poration armunt 1S
-efrgLsr el o 3%:182%/@% o, Ty 0 o
incorporating black ink, advantageous effects may be realilzed
with respect to comsistency 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 guality.

Accerdingly, rather than.setting the maximum black
ink incorporation amount teo 100%, the maximum black ink
incorporation amount b is preferably set to be 0% < b < 52%
according teo an embodiment of the pfesent invention. As is
shown in FIG.14, 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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shown in FI G 14, when the maxi num bl ack i nk

i ncorporation anount is set to 52% the sensory
eval uation value falls below 25 two, the m nimum
acceptable image quality level, and therefore, -44-

" the maxi mum bl ack ink incorporation anmount is
preferably arranged to B&4ower than 52% In
particul ar, based on the sensory evaluation results

thet mrigum Hacke ipkadnAeaRFSHE SsMnd hePErEesabhy 5
gl ossi ness between the recordi ng nmedi um ( paper) and
arrhegee prode ddvieragbanss2%. shown in FI G 15 (neasured
by m cro- gloss 600 by BYK-Gardner) , the naxi mum
bl ack i nkrn Barfienabirgnbase@wt i1 Weelfsgﬁ:gblex&as;aatlon
around 30% so that the acceptable value of the

[ f1 42 2l u I
L A s L s S
Accordln to an ect of .the sent, inventio eve
glaﬁsehn%sns R AhRar ar s LS gRePaPRE) BhOsEPfess

arep roduced i,mage may, not_be | ost upon pr|nt|ng

reBF%%‘RC% 11‘?%8& ap ﬁ%‘b‘%‘? HudGd 5yl (Besyupagepy micro-
sem - gl ossy paper, or matte paper and a desirable

glossgel quali BYKn@yrdmeembt aiheedaxidlinholabk t rek piresemoration
invention is shown and described with respect to

amoent ai frefferabag¢ eebosiomit 09 tsd $hagbvheusctigtable
equi val ents and nodifications will occur to 20 others

vadkd | dedrd dikesanbsHPOR 4 eadinanelRe Ypdeeshapdi ng the

specification. The present invention inCludes all such

sulg%ggly@la%gﬁ R4 RgLE T £RtLANS o AN S LLPhLSS QLY PY

(paper) .

According to an aspect of the present invention,
even when an imaging apparatus uses pigment ink, glossiness of
a'reprﬁduced image may not be lost upon printing black on

specilal 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 uﬁderstanding the
sﬁecification. 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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scope of the clains. For exanple, it is noted that

according to the above-described enbodi nents of the

present invention, 25 the printer driver is

i npl enented in an i mage processing -45- apparatus such

as a conputer and is configured to control the

conputer to execute the i-#8ge processes descri bed

above. However, alternative enbodi nents are possible
apbarsbishsidie ad rR@gomguappasad uss i cwldidesed pbocessroy the

unit for executing the 5 inmage processes descri bed
coRBAYEr {8 AMMY eheThRaRE esee MY IdealiraBeliSabBased

onh and clains the benefit of the earlier filing date

p ent L [ O 2717 e
e e S R N G R e
. are hereby incorporated by reference. 10 -46 CLAI NS, 1.
ImA g PR P RS ST UREP B dPT Or e Her b Mg TaR  SBRGRFINg the

color renoval process and a black recording liquid 5
impgeoPporeds e ddsdnpbave esEC teX33PAF - i nput
three-color signal, and generating inmage data for an
i magiteg pappanat asplidetidrs isokisgdr ed sud forannes ddleor
i mage on a recording nmedium using at |east a cyan
beh8E9t dbNOtid QHirdied FRUENYAdE €S W HiNganksaUbtiedt
yellow recording liquid, and a black recording 10

| Apgh%ggioﬁ h@? "Rid108 269PBl ESt 89 dhNRIERe 00y regyhating

maxi mum bl ack recording liquid incorporation amunt
en%gglé] égl%ergrl._soso Qf%%%hOfarQ lﬁ‘é::ll:(ebryg a':!ﬂczo%%olrgt_ed by reference.
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~an image formed on a gl ossy recordi ng nediumis not
substantially degraded; and 15 setting the black to be
realized by the black recording liquid until reaching
t he regul at ed maxi nrum bl ack recording |liquid
i ncorporation anmount, and setting the black to be
realized through additioﬁ”%ﬁ“a‘conposite of the cyan
recording liquid, the nagenta recording |iquid, and
the yellow 20 recording | igdt S f the black to be
realized requires an anount of the black recording
i quid exceeding the regul ated maxi num bl ack
recording liquid incorporation amount. 2. The i mage
processi ng. megfothafe PJraickedihg Séehdl Forl paMiei@lifg an
-47- the cyan recording liquid, the nagenta recording
l{-quids ~1-h r.di i QL | .

R A e R i T

. process%ng'nethod as .cl ai_ned i@ ﬁlainL 2 twh%feig t he

InfE%PRAm P AR YEesT dig FRERPETI TR dfhordtito AT 5R0GRLCT
is regulated in the black recording |iquid

sighedr pBPat PORF TR iodes $ma88ofaERgE v ThdMRGiee dppagabes
the 10 recording nedium and is arranged to be greater

theffadsOepahtoutes o Hanmsa%solior Theagerage aprecesding medium
method as clained in claim15 20

using at least a cyan recording liquid, a magenta recording

" liquid, a yellow recording liquid, and a black recording

liguid, the method comprising the steps of:

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

setting the black to be realized by the black
recording liqﬁid until reaching the regulated maximum black
recording ligquid incorporation amount, and setting the black
to be realized through addition of a composite of the cyan
recofding liguid, the magenta recording liquid, and the yellow:
recording liquid if the black to be realized regquires an
amount of the black recording liquid exceeding the reguléted

maximum black recording liquid incorporation amount.

2. The image processing method as claimed in claim

1, wherein
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3, wherein the maxi mrum bl ack recording liquid
i ncorporation anount is regulated such that the
gl ossiness of the black realized in the inmage forned
on the glossy recordi ng nedium does not becone
" substantially | ower than gl ossiness of the gl ossy
recordi ng medium 5. The i%fge processing method as
clainmed in claim 3, wherein an under color renpval
amount f obhe hevamhd@coesding liewival ths seesatias reeprdbng
100% 25 -48 6. The inage processing nethod as clai ned
1lignidl, athe yelitver eigroadingdeigqeid oramermbeablankunécboding
the under color renoval process is set to 100% unti |
1ibiequnggta ool Wilgnegoval  anount reaches the regul ated
maxi mum bl ack recording liquid incorporation anount.
7. A printer driver run on a conputer that is _
configured to perform an under col or renoval process

and a 10 bl a recording |iquid incqrporatign,prqcess .

with respatt TE MR BAPCTATEE dBTH S Agn&l o ihrg 1A clain

generate image data for an inmaging apparatus that is
2,c8hergiRed to forma color image on a recording

medi um usi ng at | east a cyan recording liquid, a

magent a reomdixignin pliedk aegetrdiow rleécoridi agcbrgoration

and a 15 bl ack recording liquid, which printer driver
ambSneXegui@shiited 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%.

4. The image processing method as claimed in claim
3, 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 glessiness of the

glossy recordiﬁg 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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the conmputer to performthe steps of: regulating a
maxi mum bl ack recording liquid incorporation anount
such that gl ossiness of black realized in an inage
formed on a glossy recording mediumis not 20
substantially degraded; setting the black to be
realized by the black reddding liquid until reaching
the regul ated maxi mum bl ack recording |iquid
i ncor por at i ofhEndiage REdcessinggratiwdiagcklainegein claim
realized through addition of a conposite of the cyan
3,26heesimiding |iquid, the nmagenta recording |iquid, and
the yellow 1 -49 recording liquid if the black to be

obt ai ned 4@4HdBS cal orafBiba P akdith blrask thecahdbRgcolor
l'iquid exceedlng the regul ated maxi num bl ack

reh&V Q1 é“ﬁs se@09§p96@£' 1'n%ﬂg'unée§ CAE gnPg$5§él

appar us t i S configured perform an un

color re vaI roces a_bJ ack rec rd|n
e h% 68833&1%3%%#%&& PRt g b
color signal, and forma color inmage on a recording
1“ﬁ%%??ﬁﬁt%ﬁﬂrﬁ?9ﬂﬁtleast a cyan recording liquid, a
magenta recording 10 liquid, a yellow recording
liquid, and a black recording |iquid, the apparatus
conprising: a processing unit that is configured to

regul ate a. mpriuiekl aekveecoldidlg d ic@bdter that is
i ncorporation amount such that gl ossiness of black

coﬁ%ﬁﬁsﬂcﬁ ﬁ&ggﬁggﬁg@?ﬁ QL Q.Je%%ﬁllénB@&Q:F ';E@ a

y degraded, set”the
bléékkﬁ%éé¥81ﬁﬁe 1%¥1&han%fEﬁ%thé%”%:%%eQEd'EEhUPéééect 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 cyanrrecording liguid, a
magenta 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 liguid 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 vellow
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t he regul at ed maxi nrum bl ack recording liquid

i ncorporation anount, and set the black to be
realized through addition of a conposite of the cyan
recording liquid, the magenta recording 20 liquid, and
the yellow recording liquid if the black to be
obt ai ned requires an anmourft®of the bl ack recording
liquid exceeding the regul ated maxi num bl ack

reppEdiEr nki Twigliid thecblpkate dee cliainedoGeguiTag an

i magi ng apparatus-as clainmed in claim8, -50 wherein
ambhet cyAnthe ddrading elcogdidg 1 heuidgsrdeediegotiengegulated
liquid, the yellow recording |liquid, and the bl ack
mak &6@h dbT¥rk |ﬂéﬁd§r@iﬁgnl§iqﬁi@i ghESpoatidn ZRBuhiBY N
apparatus as clainmed in claim9, wherein the maxi mum
bl ack recording liquid incorporation anount is
regulated in the black recording |iquid 10
i ncorporatio r.ocess accordigg tq characteristicsg of
T r °

the recotding mEFiFdRY SRHTS d% §°BELGPEsE el
than 0% and, |less than 52% 11. The inaging agfaratug
PeREOEP AMeddat Grdicm FOOYal PR ETE e RaRIAGM BrEeRding
recording |iquid incorporation anmount is regulated
liguth imenrpdratdloospirnesssofitherddresik treahi iegut nthibee-
i mge fornmed on the gl ossy recordi ng nedium
color signal, and form a color image on a recording medium
using at least a cyan recording liguid, a magenta recording
liguid, a yellow recording liquid, and a black recording
liguid, the apparatus comprising:

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

incorporation amount.

9. The imaging apparatus as claimed in claim 8,
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does not becone substantially [ower than gl ossiness of
the 20 glossy recording nmedium 12. The i maging
apparatus as clainmed in claim210, wherein an under
color renoval anmount for the under color 25 renoval
.process is set to 100% -51 13. The i magi ng appar at us
as clainmed in claim 10, ™wh€rein an under col or
renmpval amount for the under color 5 renoval process
whpgedRt to 100. until the under color renmpval anount
reaches the regul ated maxi mum bl ack recording |iquid
i ncor por athercywamurcortidngAhigubde Proocessintg recording
apparatus that is 10 configured to generate i mage data
lifjoid anthérags Nghwa Feabatiifg Lhahid orafsl aheobokckmeeg8ceding
a recording nmediumusing at | east a cyan recording
1141941 don@a IRGEYRecording liquid, a yellow
recording liquid, and a black recording liquid, the
apparatus conprising: 15 a printer driver that is
configured to perforn1an under col or renoval process
and a bl ack recordin qui d incorporation process
with respett t%‘eaﬁ“”iafg%ﬂg pRPRE2 R G5 diadmsl iPeghprared -
a maxi mum bl ack recording liquid incorporation anmount
whegehnt hat gl ossi ness of black realized in 20 an i mage
formed on a gl ossy recording nediumis not
substant|tﬁéymﬂegmadbdackeretbmdiﬂgumdqmadb&nbeabbzadlon
by the
amount is regulated in the black recording liquid

incorporation process according to characteristics of the
recording medium, and i1s arranged to be greatér than 0% and

less thanh 52%.

11. The imaging apparatus as claimed in claim 10,
wherein
the maximum black recording liguid incorporation

amount is regulated such that the glossiness of the black'

realized in the image formed on the glossy recording medium

does not become substantially lower than glossiness of the

glossy recording medium.

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

removal process is set to 100%.
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bl ack recording liquid until reaching the regul ated
maxi mum black recording liquid incorporation anmount,
and set the black to be realized through addition of
a conposite of the cyan 25 recording liquid, the
magenta recording |iquid, gkd the yel |l ow -52-
recording liquid if the black to be obtai ned requires
an anount of the black recording |iquid exceeding the
regul ated maximum bl ack recording |iquid
i ncorporation amount. 5 15. An inmagi ng system
conpri si n§3 - arlherdgiagi rgppararatus has ¢laigmd ilgurddimol0,
forma color inmage on a recording nedi um using at
wheeasth a cyan recording |liquid, a nmagenta recording
liquid, a yellow recording liquid, and a bl ack

recordi Ngahightdk ANGrlQeABvhIMBAR-REOCESS IR IRRRALWI or
that is configured to generate inmge data for the

refng@?i d}gr&?@@é ait§J Ss’et"\,tll_'oc I?LO bY nﬁ\g?tlf L6 eﬁ_ﬁ_{ G & %rratr%lsnoval

[ nc S a pr nter driver t
orm col nmoval praqocess and a black
aPERbr HPHGTTT Gl STRPP aPT B BY G it EPe8Fodt apbd

15 an inp ut three col or signal, regulate a nmaxi num

-1n§P§ERran%%r%WQR?ﬁ| quid incorporation amount such that

gl ossiness of black realized in an image forned on a

gl ossy recording nediumis not substantially degraded,

set the black to be realized by the black recording

liquid untd] reachiang bheceeguhgtasha20 fEXitRam hlkack

recording liquid incorporation anmount, and set the
co%?ﬁ&ﬁré@ EEBdéﬁﬁfa%%ﬂihﬁﬁguagtéd%Bf'éHWﬂﬂégan&0%88§k5€us
that forms a color image on a recording medium using at least
a cyan recording ligquid, a magenta recording liquid, a vellow
recording liquid, and a black recording ligquid, 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

incorperation 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 liguid until reaching the regulated maximum
black reéording liquid incorporation amount, and set the black
to be realized through addition of a composite of the cyan

recording liquid, the magenta recording ligquid, and the yellow
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the cyan recording liquid, the magenta recording

“liquid, and the yellowrecording liquid if the black
to be obtained requires an amount of the bl ack
recording liquid exceeding the 25 regul ated nmaxi num
bl ack recording quuidiruggporation anmount .

recording liquid if the black to be obtained requires an
amount of the black recording liquid exceeding the requlated

maximum black recording liquid incorporation amount.

15. 2An imaging system, comprising:
an imaging apparatus that is configured to form a

color image on & recording medium using at least a cyan

- recording liquid, a magenta recording liquid, a vellow

recording liguid, and a black recording liquid; and

an image processing apparatﬁs that is configured to
generate image data for the imaging apparatus, which image
processing apparatus includes a printer driver that is
configured to perform aﬁ under coldr.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 recerding liquid until reachiﬁg the regulated
maximum black recording liguid incorporation amount, and set
the black to be realized through addition of a composite of
the cyan recording ligquid, the magenta recording liquid, and
the yellow recording liquid if the black to be obtained
requires an amount ¢f the black recording iiquid exceeding the

regulated maximum black recording liquid incorporation amount.




