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WO 2008/ 001788 PCT/JP2007/ 062840 -1 DESCRI PTI ON
| MAGE PROCESSI NG APPARATUS, PRI NTER, AND | MAGE
woO RRE0eE88 NG VETHOD TECHNI CAL FI ELD The pr esenPCT/IP2007/062840

invention relates generally to i mage processing
apparatuses, printers,-and i mage processing nethods.
The present invention relates nore particularly to an
i mage 10 processing a d an i mage processing
met hod that execute Bﬁggéigﬁgﬁgssing for causing a
printer to print docunent data and to the printer
caused to print the docunent data. 15 BACKGROUND ART
FIG 1 is a diagramshowi ng a nozzle arrangenent in a
nozzl e IMABE FROCEBSANG | ARRPARATYS,i MRINTERef ANPi RFA¢H
FIG 1, four nozzle arrays for different ink colors

PRocgsgIn@rmng@@Din order of Y (yellow, M (magenta), K
bl ack), and C (cyan) in 20 the main scanni ng
direction in the nozzle head 500, and the nozzles of
each col or have a resolution of 150 dpi in the sub

TECHﬁEeﬂﬂ'bfhd rection. In FIG 1, the Y array and the K

ey ici de wi th each other in nozzle position in

t he sub scanni di rection. h l.e

the M af?ayP %‘?ﬁf’%‘swsn g?r]ée ese ernéanq:%eg'?’z% Bnfbe

posi tions offset in the sub MD 2008/001788 thod
ProcpEFi g2 6OPRIEDBADS - BIEERTmATH réddoPFISsRSiRg methods.

nozzles of the Y and K arrays. As
The present invention relates more particularly to an image

processing apparatus and an image processing method that
execute image processing for causing a printer to print
document data and to the printer caused to print the document

data.

BACKGROUND ART

FIG. 1 is a diagram showing a nozzle arrangement in
a nozzle head 500 of an ink-jet printer. Referring to FIG. 1,
four nozzle arrays for different ink colors are arranged in
order of Y (yellow), M (magenta), K (black), and C (cyan) in
the main scanning direction in the nozzle head 500, and the
nozzles of each color have a resolution of 150 dpi in the sub
scanning direction. In FIG. 1, the Y array and the K array
coincide with each other in nozzle position in the sub
scanning direction. Further, the nozzles of the M array and

the C array are arranged in positions offset in the sub
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a result, the nozzles are arranged in a staggered

Wég@%@}%@s a whole. It is assuned that pri ntﬂ@{%%ﬂ"ﬁm”

Is to be perfornmed in a single color o
this nozzle head 500. A, 5 single novenent of the
nozzl e head 500 in the‘%ﬁin scanning direction
perforns printing on printing paper as shown in FIG
scanhing Gir2ction frayrigm soowileg af thagé aid [ EACRKE- byAS
a single noverent of the nozzle head in the main
a r&{AN)i RBelBodiblestd . adranbeG iR, abktafgeted|fashion as a
i ndicate dots at which printing is perforned (printed
whodP! S)I't] I Leshhekethdd e iwhihg o€l Bobegpi i art Be

virtual dots at which printing is not performed at

per thﬁtbqs %Vgﬁéﬁgg%ﬁééﬁ& (oLfn@(r Wtcﬁdtﬂggsx)lozﬂlé‘%ea@ 500. A

ngi e 1oy € main scanning direction |eaves
. a blan part as indi.cated he_upprint.ed '
singl TEHSEERRGPE. FiS NOTHAIIRS PYTpaPT P B he ay it B
~ resolution higher than that of nozzles in ng sub
direeim merforBet PERNTIRE HYIRTGNF 19 BAVEAt RO, TPt FIG-
is necessary to nove the nozzle head 500 by one dot

2. in the sub scanning direction and performprinting in
20 the main scanning direction in order to fil
(performigri ot isga diygrane shioatkgpant imiRed evferpeénivang by
be made to Japanese Lai d- Open Patent Application No.

a s209bs 3RARRRAOLISURE Bo££TW aidddnal theofhi guse@drirdmg 25
Printed docunents are used for various purposes, and

dirgpcﬁgr??/ %175%?@7/ BEQQIQ@%.%O ind.calRkedBot §BH€E which

guarity is not necCcessarily required for sone

printing is performed (printed dots), while broken-line white
circles indicate virtual dots at which printing is not
performed at the 300-dpi resolution (unprinted dots). Thus, a
single movement in the main scanning direction leaves a blank
part as indicated by the unprinted dots in the case where it
is desired to perform printing at a resolution higher than
that of nozzles in the sub scanning direction. Accordingly,
conventionally, it is necessary to move the nozzle head 500 by
one dot in the sub scanning direction and perform printing in
the main scanning direction in order to fill (perform printing
in) the blank part.

Reference may be made to Japanese Laid-Open Patent
Application No. 2005-324559 for such a conventional
configuration.

Printed documents are used for various purposes, and
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printed docunents. In some cases, it is desired to
give priority to printing speed at the expense of
wo0esoi¥8ge quality. Actually, some printer @eiresd®7/062840
cause a user to 5 determ ne which of inmage quality and
printing speed should be3-given priority, and perform
i mge processing in accordance wth the user's
an. l.n above- descri bed .ca one nmm

. I nat .n th .
niotf LRdR DTy, B BRE SRERTr LG B peF ey at
.a resolution of 150 dpi 10 as a solution for
Prlf?f‘rﬁff &&w%ﬁ%i Ag SPBRACaSF s I Iedegdecdr kaugivan

.in resolution has a remarkable effect over inprovenent
Prig¥ify itR oy dpasd speadedl, the asrenasovd- dener Libege

case, there is no need to print a blank part as
qualitpy i ntfett widtly, isomprpninter adrikrdmausand ssapleo

cal cul ati on shows that the 15 nunber of novenents of
detéhei oz iethedd 1688ei ui her adny Samting dhbeegt sbuTdbe

be reduced by half. However, there is a problemin

givéhabr 1 QGUG) T Qhd Beh-@88h Uihom %ﬁ%&%{‘%ﬁ' ‘régg&rdance

degradation of i1nage quality. "Accor uction

witljtlnthé %ytézgﬁ\ﬁi?ﬁg%ﬁfgﬁessa“ |y a desirable solution

or a user 0 W'shes to perform hi gh-speed
printing on .one hand_and , majntain a certaip degree of

i mage qu& ¥ 8ROV R HePGthiidS e, DPBeLBRVRE T nfignecusly
| NVENTI ON Enbodi nents of the present invention na .
comg opR @' oth e degaceforEintingrat of nenelabéva- 88sth0 bint
probl ens. WO 2008/ 001788 PCT/JP2007/ 062840 4.
as Acsolwliimp tiorwrdepaopény pfintingrased. | Mhést isnbecause
there are provided an inmage processing apparatus, a
redpetiderin resolution has a remarkable effect over
improvement of printing speed. Indeed, in the above-described
case, there is no need to print a blank part as unprinted dots
in printing at 150 dpi, and simple calculation shows that the
number of movements of the nozzle head 500 in the main
scanning direction can be reduced by half. However, there is
a problem in that reduction in resolution causes significant
degradation of image quality. Accordingly, reduction in
resolution is not necessarily a desirable solution for a user

who wishes to perform high-speed printing on one hand and

maintain a certain degree of image quality on the other hand.

DISCLOSURE OF THE INVENTION

Embodiments of the present invention may solve or

reduce one or more of the above-described problems.
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and an i mage processing nmethod in which one or nore of

{ ve-descri bed problens may be sol ved
Worg’gﬁg@ggs 5 According to one aspect of the pr ggcgr/]{l’zoowoasw

invention, there are prgvided an inmage processing
apparatus, a printer, and an inmage processing nethod
capabl e of providing a new variation with respect to
a bal andecasirdimgg&ogoaki egresi obrihw iprgsspsednvangtion,
According to one aspect of the present invention,
thetrbeaeei sravsdedraviidedica pronpas éng r gepkatd 1, eaopdinger,
medi um having a program recorded thereon, the program
andCaHsimngge pEOERsElg mRtexecihewheh abay exrlesiel BEdthe
i mge processing nethod. 15 According to one aspect
abo@k-HB8CcPI 888 NbrdNGHY R et BEI GeliSoPr QMR an | mage
processi ng apparatus inc¢luding an | mage processing
part conf ] fo ' C [ ; :
Causi ng o aidihg S Bher RIbLEE IR NG B sk bention,

havi ng a nozzl e head, the nozzle head having a firs
theig, 3FE BEOBLA Hhd A% S3RGeRDI0 ERRARF UShe PFIBEST,

nozzl e group having a plurality_of nozzles of K and a

andppiyr APRE9 BECFHRTTIES MRS CBBé%ﬂ-? oPS RETHAA ®i PRY
posi tions of the nozzles of the Kin a sub scanning

vardiatéoni whtht hespeciombd rorzalengeoaf tmagagrueligyueatity
of nozzles offset in the sub scanning direction from

pridfihbespeadl es of the K, wherein the i mage processing
part is WD 2008/ 001788 PCT/JP2007/ 062840 -5

conf i gurgeedLdief fref Bnkha shEBECoPIaEE THR@nE0 1 hitght 1 6,

Kis prevented frombeing applied to and one or nore
theG® qgsaigbaﬁfgvided a computer-readable recording medium
having a program recorded thereon, the program causing a
computer to execute the above-described image processing
method.

According to one aspect of the present invention,
there is provided an image processing apparatus including an
image processing part configured to perform image processing
for causing a printer to print document data, the printer
having a nozzle head, the nozzle head having a first nozzle
group and a second nozzle group, the first nozzle group having
a plurality of nozzles of K and a plurality of nozzles whose
positions coincide with positions of the nozzles of the K in a
sub scanning direction, the second nozzle group having a

plurality of nozzles offset in the sub scanning direction from

the nozzles of the K, wherein the image processing part is
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to the second nozzle group are applied to a plurality

of dots corresponding to the second nozzle group in a
wobosgloersgovenent 5 of the nozzle head in a MaPOT/IP2007/062840

scanning direction with respect to a gray draw ng

obj ect contai ned in thesdocunent data. According to

such an i mage processing apparatus, it is possible to

consEHAECE8 AEEAET U SPetl ! RS SaRehls 1B b, BRRORCEs
one aspect of, the present invention, there is
prevenped dgﬁo% being SPRIACCUEPNERA PRZ A% TIRERY SOdRFSglipLated

to have a first nozzle group and a second nozzl e
to theospcortenozikestgupsipz bEegrbRpipAVEN R PIptaaddityt pfodots
nozzles of Kand a plurality of nozzles whose
corrpepohdbng toiitie deasnthnpagiléi gnsud Simfa tdiegiez mbesmeht
the Kin a sub scanning direction, the second nozzle

of tHEOHPzRANI @ i W aaihy sebnn9rE! @sreddf sl with kBepsyb
scanning direction fromthe nozzles of the K, and an

to a:ogg%gsﬁf:gﬁfﬁii&gjé@{ ,tco%egfihaar ed {9 p&ééﬁﬁéﬂﬂ R3S

sing Tor Tcausing docunent data to be printed,

wher ei e . 2 0CeSSs]| i.s..configur 0 .
port or MR RO 6 PyBBOER Bit P ded S pBULEED? e

. prevented from peing applied to and, one or re

is PRERLPLey P RECVIGE e NedBRdRhOPD BLER oTRFRES Bpiched
to a plurality of dots corresponding to the second

balapgezpé dmagp TumlE-Biangl @ripiénentPe®dt he nozzl e head
in a min scanning 25 direction with respect to a gray
dr awi ngAobpeting dnt aneedspac® 2008 de3st invention,
PCT/ JP2007/ 062840 6_ the document data. According to

therenésappeetidefi & herjpiiesenindlidénlyi @nozzle head configured
to have a first nozzle group and a second nozzle group, the
first nozzle group having a plurality of nozzles of K and a
plurality of nozzles whose positions coincide with positions
of the nozzles of the K in a sub scanning direction, the
second nozzle group having a plurality of nozzles offset in
the sub scanning direction from the nozzles of the K; and an
image processing part configured to perform image processing
for causing document data to be printed, wherein the image
processing part is configured to perform the image processing
so that the K is prevented from being applied to and one or
more colcors related to the second nozzle group are applied to
a plurality of dots corresponding to the secon& nozzle group
in a single movement of the nozzle head in a main scanning

direction with respect to a gray drawing object contained in
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there is provided a nethod of perform ng inmage
rocessing for causing a printer to print dq&HqE
b/ 80{?01’? e printer having a 5 nozzle head, the nc/)zg(fog/%zsm
head having a first nozzl e group and a second nozzle
group, the first nozzle group having a plurality of
nozzles of Kand a plurality of nozzl es whose
the plrsiumenrts datei-nci de with positions of the nozzles of
the Kin a sub scanning direction, the second nozzle
group havicbgdéng! iy and wshecaf offiozheesreddsetinvent-hien,
sub scanning direction fromthe nozzles of the K the
thefBtNOGidaldedl BOmé oS tep r 1R Rgget PRoddmbig for
processing so that the Kis prevented from being
i £d, 1 dign Ol tel @hedpiPnid¥e having a
cau%fe}gc%nad‘%fl%tl%Q tgrgrﬁﬁt r%cg.g%i}ll - Jater prPr g

nozzl e up are o a plurality of
ot corr onding to t 15, seco zzl 0 '

noz € o diReRE Be e PO B hend e Bofale Lol bt =
direction with resgect,to a grgy dramﬁnﬂ ob&ect 1 1it

seCRMIRR IR iIFHOURe BB UHERTt RRZZTAGIOME AGVLRY ghP-uraLity
aspect of the present invention, there is provided a

of nopplaercf dadaldl @ ptebrbly) PRIIWAISF WDOSRhPeHLTLons
recorded an image processing programfor causing a

coifontwerth pomiddohe ofiagee prozzlss f fthe Kalsiagswd
printer to print docunent data, the printer having a

scaRRZEd edheaskid)e theogatenhensz fiy ingup hiavihgnezglerality
group and a second nozzle group, the first nozzle

_of %{SQEP DayE G ip vhal kil 9Eamozed &8l RictdonKeadd ehe

urality of nozzl es whose positions coincide with WO

I
w3 SBMEP FCUARUTALICERA sy M) LR 01 b Porning
thezggggg S?Séé§%£ﬂ&’%% gﬁgknghg ﬁligz%géQéﬁ@édn%%éﬁegeing
applied to and one or more colors related to the second nozzle
group are applied to a plurality of dots corresponding to the
second nozzle group in a single movement of the nozzle head in
a main scanning direction with respect to a gray drawing
object contained in the document data.

According to one aspect of the present invenfion,
there is provided a computer-readable recording medium on
which is recorded an image processing program for causing a
computer to execute image processing for causing a printer to
print document data, the printer having a nozzle head, the
nozzle head having a first nozzle group énd a second nozzle
group, the first nozzle group having a plurality of nozzles of

K and a plurality of nozzles whose positions coincide with
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in the sub scanning direction fromthe nozzles of the
K, wherein the inmage processing programincludes the

wo@moefsss> perform ng the i nmage processi ng so pichab200v862840
Kis prevented frombeing applied to and one or nore
colors related to the <seeond nozzle group are applied
to a plurality of dots correspondi ng to the second

I%ggﬂ £ P YR thQlééng£ Fﬂgvﬁ %gb %E§n§85§o§LQ§ 1on,

In a nmaln scanning direction w har
drawi n ct cont ned e dac nt dat a

the HEURP U AE00P MRATCoG 12 (REFISInB! Pagehes o?#f'%ett
i S possi bI e to provide an image processing Eggr at us,
Q“%PT‘L?’H e?cané‘ﬁé‘gaﬁlFﬁ‘a’@bo%r%%@&s’mﬁg neeeReq edphhe &K/ of
providing a new variation with respect to the bal ance

whexgin stherdgeoqualrbeysahng ppregrany isydediesahlieastep of
comput er -readabl e recordi ng nediumon which is

perfeooimedlan imaggeppoosessnggso progs ameC &pabl prefented
providing a new variation with respect to the bal ance

fror@fbéﬂ?@%%% dleldt ¥oa88d Pbh8t bAISRED1 AR BRIEEed to the
DESCRI PTI OF THE DRAW NGS Ot her -objects, features

sec&ﬂg1§9%ﬁﬂ§gﬁ%ﬁPogréhﬁ%p¥£$§e€5 éQﬁgﬂilg@gg% | yBggome

nor e appar romt ow ng escription

ad i,n nj unct i gn with the acconpan
cor}é@%]\? KoL it &/ﬁl Fch®Co8 F?%ZZJI |%r0&1pd|l§gf3aﬁ11§ﬂg%’ﬂ rement
ozzle arr ment in WO 2008/ 001788 PCT/ JP2007/ 062840
of Q%e Ch%g]zef S“ﬁ%@a&nof“ %ﬁanRC?%?thﬁlqﬂr@PthPGﬂth zegpect
di agram showi ng an image of printing by a single
to apyemerirafinghebiegk| eohbained ithehmidecymanhi dgta.

Thus, according to embodiments of the present
invention, it is possible to provide an image processing
apparatus, a printer, and an image processing method capable
of providing a new variation with respect to the balance of
image quality and printing speed, and a computer-readable
recording medium on which is recorded an image processing
program capable of providing a new variation with respect to

the balance of image quality and printing speed.

BRIEF DESCRIPTION OF THE DRAWINGS

- Other objects, features and advantages of the
present invention will become more apparent from the following
detailed description when read in conjunction with the
accompanying drawings, in which:

FIG. 1 is a diagram showing a nozzle arrangement in
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direction; 5 FIG 3 is a block diagramshow ng a

rinting system according to a first enbod
d WQSIB(}IE%ent invention; FIG 4 is a diagram smﬁg%&m&s‘m

nozzl e arrangenent in agnozzle head of a printer
according to the first enbodi nent of the present
invention; 10 FIG 5 is a diagramfor illustrating the

a npeizhei beed of arhenk-dsénPrintention; FIG 6 is a
diagramfor illustrating the relationship between
ori gi nal FItat @ drd apdiatrag skeswine aradoegdi af poimting by
pseudo gray printing nethod according to the 15 first

a s2ABOdi REGEMGht td® HWeesoRE1ENKesti O tHd @aih isgafining
diagramfor illustrating a nethod for nmaking a dot

girkRat hepresents gray in a pseudo manner |ess
lrnot:igeable according to the first enbodi nent of the

oo, FSLETLEN b Bk AR S et

for givinhg an overview o operati ure

acBHRaEnERL 20T Hp PHEBHEN N0 nE Ror - FITEE § gy Lon;

flowchart for illustrating an operating _procedure for |
i mage prBEesst g By ddapgatepheming goMO%AlCoRTIBRPERENE 1D
according to the first enbodi ment of the present WO

a r3e00:2880PCT| pIRRUGH @52840ingyto| Hventimat embedimgnt
is a diagram showi ng various conversion tables in a

of dawpRgspatt igeewtibmg to the first enbodi nent of

FIG. 5 is a diagram for illustrating the principle
of the present invention;

FIG. 6 is a diagram for illustrating the
relationship between original data and printing results
according to a pseudo gray printing method according to the
first embodiment of the present invention;

FIG. 7 is a diagram for illustrating a method for
making a dot that represents gray in a pseudo manner less
noticeable according to the first embodiment of the present
invention;

FIG. 8 is a sequence diagram for giving an overview
of an operating procedure for printing in a host computer
according to the first embodiment of the present invention;

FIG. 9 is a flowchart for illustrating an operating

procedure for image processing by a raster data generation

part according to the first embodiment of the present
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the present invention; > FIG 11 is a di agram show ng

exanpl es of dither masks for a pseudo gray node
woaoceandiseg to the first enbodi nent of the preeent2007/062840

invention; and FIG 12 is a diagram showi ng a printing

system according to a s®cond enbodi ment of the

present invention. 10 BEST MODE FOR CARRYI NG QUT THE

; JON  mmm e - -- A
lnv%iescrl’ption is given, with reference to the
acconpanypn rawi ngs,_ of enbodi.ments of the present
vent | BHEMO S P radiond BRSGLIEN Lo oty Sy e oL on
rinting system21 15 according to a first enbodi nent
tablgs (Hp WP RIBht3CFPLAIRG & ithg £4retGemiodimant of
printing system11 includes a host conputer 10 and a
the pgprepent Jdmvemhéonost conputer 10 is used in order for
a user to generate docunment data and give an
i nstruc®IGn 1b psiatdiderar?Ghdedugeekafialés dheliosir
conmputer 10 executes varieties of software on an

masRPefdt i Pseyngbefrb PRodd CAe@srNE s theegh ster &fbodiment
trademark). Referring to FIG 3, the host conputer 10

of tRE|ydasAn anahieshl ohdl, a graphic engine 12, a
printer driver 13, a spooler 14, and a | anguage

noni t or as,25 _functions relat.ed to_ptinting of
docurren(ﬂg}éltg.2 e%e&W%bg 178s8° %Hg%ﬁib%tfé‘ho

-10, function b CPU (pot graphically illustrated)
=S5 ‘chTEH ﬂ}ﬁ; aaseﬁ\P/Bér %ﬂ??é%‘[‘%ﬂ‘?éﬂp ithe RECREEE eBWpUEED
10. The program may be

BEST MODE FOR CARRYING OUT THE INVENTION

A description is given, with reference to the
accompanying drawings, of embodiments of the present invention.
FIG. 3 is a block diagram showing a printing system 1
according to a first embodiment of the present invention.
Referring to FIG. 3, the printing system 1 includes a host
computer 10 and a printer 20.

The host computer 10 is used in order for a user to
generate document data and give an instruction to print the
document data. The host computer 10 executes varieties of
software on an operating system (0OS) such as Windows
(registered trademark). Referring to FIG. 3, the host
computer 10 includes an application 11, a graphic engine 12, a
printer driver 13, a spooler 14, and a language monitor 15 as

functions related to printing of document data. These
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downl oaded t hrough a network or installed froma

recordin medi um 600 such as a CD-ROM The
WOPPYd¥ on 11 may be word processing sof t warfs THEA007/062840

spreadsheet software usedyfor generating information
to be printed by the printer 20, such as docunent
data. The graphic engine 12 is a nodul e that provides
funthéonppy i z EFbn(rpt wiraphacaldyictibistrated) acxersEing a
drawi ng (inmage creation) that has 10 absorbed
prodirbiet rstekletlein aHey hestotomputerslGuciThas programteay be
and a display. In response to an instruction to print

dowdi2eHABAL tiiEdgH hathatferk bar gebtof1apefdin @nrebbeding
application 11 calls the function of the graphic

med‘%@ﬂli @gPlgucﬂ nd espRanse 0 the function call fromthe
ap

plication 11, the graphic engine 12 converts the
docunent,, dat a.accor.ding,t r iLfi 0
appl i catrll'rben af%lllﬁ’tao 1g8a %1 1%?3?611;%’0% %%%%gsgﬁgén#%&are
the a ication 11 and jnterpretabl e by the . _such
or 3 aaRahert HE YIS NEtaDeRrreyig Rfbrmation €6 be
(hereinafter referred to as "drawi ng data"), and 20 .
prigiyeguby the pektert &9 deafngsSddeaient Hats-i nfep graphic
driver 13. For exanple, in the Wndows (registered
enginadéfuaik)a emdulment, praviédes( thapiprel Dabdics 11 with a
Interface) corresponds to the graphic engine 12. The

funpdishetindetrFgte 1801 ndavdesy dimsge chéetiage ghartt hadb
131 and a drawi ng part 132. The user interface part

absbibe¥042 88810034881 RCH R2PR 4/ 8628401 ced IsuedSRS a@printer
printer property dialog to be displayed as a GUI

anéa t‘% ?1.&%5’?‘2 Usgg fé‘é;%r{s%cec)o LAr iGaUSLOG M 1Y ¥ nt

document data that are a target of operation, the application

11 calls the function of the graphic engine 12.

In response to the function call from the .
application 11, the graphic engine 12 converts the document
data according to a format specific to the application 11 into
data of a format independent of the application 11 and
interpretable by the 0S, such as data of EMF (Enhanced Meta
File) format (hereinafter referred to as “drawing data”), and
outputs the generated drawing data to the printer driver 13.
For example, in the Windows (registered trademark) environment,
a GDI (Graphic Device Interfacé) corresponds to the graphic
engine 12.

The printer driver 13 includes a user interface part

131 and a drawing part 132. The user interface part 131
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(printing conditions such as conbi ni ng, dupl ex

printing, stapling, and punching) to be set
wo(ded/@nrgsned) . The drawing 5 part 132 i ncl udeca/@adodos2840

processing part 133, a raster data generation part

134, and a nozzle data gkheration part 135. The

drawi ng part 132 generates printing data for causing

Lanter [ 0 t._data.n_res se
caup € o B R PAab Sl Bhaddl ¢ G Elert8 Beca’ S2000S
draw ng data (for _ 10 exanple, a call, via a DD ,
(Grpfiat 5 &S‘tPﬁFéF?écé‘?f CRR W T 1B dBes F Rl es
133 converts a drawing object (such as a character,
(Prinfin®, cRAitiRgS) SHENaRe dCeBPIHE I  DRNPLEFNREABELRG 0
raster data (imge data) after subjecting the draw ng
stapblrgt arsl eyochingd etoramssetr naddtmrmimeld)as The drawing
conmbining or rotation. The i mage data generated herein

part ni32ininclwfesdnavdiang pbpesssimy eREB 133, a a( dakaewhasea
color space is RGB), The raster data generation part

gendBdridclgias 134G0LaH aSREELLE UME e RMibnl B4t angs a
tone conversion part 1342. 20 The raster data

The ?89%%&(%%51&‘3&?&1 §%88§5£ 8% :;%rﬁ‘pél gostﬂ-&“ae £0r° Eég%gﬁ& Nhe

rom 0 tone nversion on the

.data 10 units of g%a i ng obj ects generated by the data

priffeEeedivhy Brart 135 GPGPPRAT, S ThdtePRiEato o DRAW
eperation part. 134 generates inaqf data in units of

(drauiRe) Jromugigs frem FBFePRAPeesd Qibighe Brpelipar 8pEnr bfor

to_as pages) by conbi ning WO 2008/ 001788
exappire g 20/ 106284@ DDI2 (PRelcerdyel whr dnreadessdd.i n

units of drawi ng objects. The nozzle data generation

part 13Theonwént probessing part 133 converts a drawing
object (such as a character, figure, or image) related to the
DRAW command into raster data (image data) after subjecting
the drawing object to coordinate transformation such as
combining or rotation. The image data generated herein in
units of drawing objects are RGB data (data whose color space
is RGB).

The raster data generation part 134 includes a color

space conversion part 1341 and a tone conversion part 1342.
The raster data generation part 134 performs color space
conversion from RGB to CMYK and tone conversion on the image
data in units of drawing objects generated by the data
processing part 133. Further, the raster data generation part

134 generates image data in units of pages or bands

(hereinafter, collectively referred to as pages) by combining
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i mage data in units of pages generated by the raster

dat a eneration part 134 into data (nozzle
W%@H?’ﬁ‘?’ﬁ?“ng a 5 command for causing ink to bedp%l%l)zoo7/062840

di scharged fromthe nozzl.es of a nozzle head 21 of
the printer 20. In the Ad#zl e data, the order of
arrangenent of bits in the inage data generated by
thet Henages et adptacgesnst aitri amipar bf184awing ostvirdted i nt o
an order of arrangenent according to the arrangenent

of nozzlege AdzZQ the o igesbrenbedi @t \13hesnveetsl ehe
data are referred to as "printing data." The printing

imaf Ya98Nehahgd: DYof Ne N2 YR erddba BENERAL LI dHAHath3S
re tenporarily stored inthe spooler 14. The

| anguage [ 1 r m I nti h
g Rt PRy st o) T e bsras Bateh chiiing
20. 15 The printer 20 is a Gco n ink-jet (or gel-jet)
congni ST SRS b R et bHT I G BAGEN BHOPH ARG bf 2
data fed fromthe host conputer 10. The printer 20 is
noz&kfh éeesd 2L oof hehe rﬁ’éi\‘:n*%ﬁ}’n‘p%t-er Inotharpeghla e the
such as an RS-232C cable or a USB cable or a network
ordricpfasirrabgbinéhbcaf Witen ixetthver kinage0ddhe gerenaheRdy

i ncludes the nozzle head 21 for discharging ink. FIG

thd tastRerdidagaagesbost hgn pariz2/3d dbr aogesebéd i intd lah order
nozzl e head 21 of the printer 20 according to this

of eAbodi®iht hBcbPEIN®ZEZd e-thead rdhqgehehbi §£eRbLJEENt In

four "nozzle arrays tfor different ink colors are

engireneakR st 22ske YAl il IELTRgESE Al 16 as

o FL AR5 55 B0 BSANNRALLEh e 30
daggigégg;ggio%ugaigaggéngré“gé%ggfg}il;nsgégéd in the spooler
14. The language monitor 15 transmits the printing data
temporarily stored in the spooler 14 to the printer 20.

The printer 20 is a common ink-jet (or gel-jet)
printer, and performs printing based on the printing data fed
from the host computer 10. The printer 20 is connected to the
host computer 10 through a cable such as an RS-232C cable or a
USB cable or a network such as a LAN (Local Area Network).

The printer 20 includes the nozzle head 21 for discharging ink.

FIG. 4 is a diagram showing a nozzle arrangement in
the nozzle head 21 of the printer 20 according to this
embodiment. In the nozzle head 21 of this embodiment, four

nozzle arrays for different ink colors are arranged in order

of ¥ (yellow), M (magenta), K (black), and C (cyan) in the
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4, the Y array and the K array coincide with each

other in nozzle position in the sub scanni ng
wodbeszmiissn. Further, the 5 nozzles of the M arcayrz00d062840

the C array are arranged in positions offset fromthe

correspondi ng nozzles ofl3he Y and K arrays by one

dot in 300 dpi in the sub scanning direction. As a

maléeSL”&ﬁlngéglggmékﬁﬁ %ﬁda%ﬂéngggélkg gfsg?gﬁeégfor have a

i's,accordrn

odlne he 10,nozzl es .of K and the nozzles o
resgLRACE (s 25006P3 S grBn st mnm@gngﬁﬁs%a?w oy TG
the nozzles of C forma second nozzle grou Her e,
4, e Y arraners shgr Buprragfeeingisieomd ty eﬁﬁﬁeother in
nozzl es. The printer 20 can express four tones or
nozgltadaididrieon (nonegeosulr adanniony |Ewelcs)ionThafukther hethe
anmount of ink 15 discharged fromeach nozzle of the

nozA0Zg | &f herd M hreayaadat thy-C dotrdiasire eatahgedained
anong four |l evels such as none (no ink discharge), a

pos§f‘f<!allls o et ’fr%m”%ﬁéuebgf(@ﬂ%&{dlr@(illo%zll%rsggf dnepy eézrbd K

an overview is glven of the principle of the

arrgg Hﬁ%%éﬁﬁy 993060 gﬁxnozz éﬁﬂ“yagd%ing g&ggctlon.

i n whi es are arran

sta nner . 4, the resol.u n,
as 3 SRRl G TE Bl aoaPraCFEIOTs LG GhRoRET Sdathebion
the C, K M and Y colors. However S|nultaneously
as g Wepke gi FRathks f @@ﬁp{fﬁénao*i%|13slscfen§qd1m¢@ t25tB8I or s
W t hout taking color into consideration, it is
nozpbssi of K \WDP 08 00r288sPCT/ Y PROOY /20628403 norzleogroup,
performprinting at 300 dpi with one novenent (a
andstngl oz 2w e Jaref theenbezite dead] &rm & tskeondi nozzle

scanni ng direction
group. Here, the term “nozzle group” refers to one or more
nozzles. The printer 20 can express four tones or gradations
(tone or gradation levels). That is, the amount of ink
discharged from each nozzle of the nozzle head 21 on a dot-by-
dot basis can be varied among four levels such as none (no ink
discharge), a small droplet, a medium droplet, and a large
droplet.

Next, an overview is given of the principle of the
present invention. For example, according to the nozzle head
21 in which nozzles are arranged in a staggered manner as
shown in FIG. 4, the resolution in the sub scanning direction
is 150 dpi for each of the C, K, M, and Y colors. However, by

simultaneously discharging inks from the nozzles of all the

colors without taking color into consideration, it is possible
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(hereinafter, referred to as "single pass")e Using

[ jnciple, the printer 20 according to
W(}exryg%ﬂc)l(lnprgednt 5 achieves faster printing at the I{dljllr/r‘E’Z% ey

printing at resolutionghgigher than the resol ution of

the nozzle head 21 (15 pi). However, when inks are
di scharged fromall the nozzles, it is inpossible to
to peapfaseniriexdcty atl 808. dpiAccidindiongl povenest pfa neingdle
is applied only in the case of 10 printing gray
movdnmdtet UE MEHY arlellenhbhd 2 eniodibee rkinFEEanbing direction
diagramfor illustrating the principle of the present

(he%é?ﬁﬁgﬂé#} Hf@rradsheves a PIditd Rasismige tBinghenicase
ere | NKs

are discharged fromthe nozzles of all the
. col ors af, C, : d_K.d ingle spa ASmShown in
prl$5%§{%1(¥ﬂ$ (%gﬂt thet%g?%%iﬁgigﬁgtg%?aﬁégﬁent of the
nozzl e_head 21,, .i.nks arge discharged _so,that and Y
ach {PEER R S BN PE BHdCRT G Sl ROLets Th or der
to represent gray as faithfully as sible, the t
respbyielond highgr pdans e refdhtteion &fogf?sngozzéﬁgh?%g%
tone | evel of each of C and M may be "nedi umdroplet."”
(15@0dFhe. dofawantast,e wheandnks azee ptisahadded Eran glirighe
conventionally where K should be printed by a second
noz&las, itoleviaiposacitdreditngréprédvrst emfaadi wedbrsgray i s
represented in a pseudo manner by printing C and Min

AccOFdehgli P, PERIE O dR1e £B @psiiwl ©rflasdn khet Base of
ccenbod?ngnt, C gﬁg'ﬁﬁgie sel ected as 25 colors in which

eSS A BT ol maeprcare O
A P R
of @ﬁgegigggﬂ¥ ££525€¥L§f) %I%?d5“lh£%ér§i§¥iﬁE£%%di%2&é in
the case where inks are discharged from the nozzles of all the
colors of C, M, ¥, and K in a single pass. As shown in FIG. 5,
according to the nozzle arrangement of the nozzle head 21,
inks are discharged so that K and Y are superposed and C and M
are superposed. In order to represent gray as faithfully as
possible, the tone level of Y may be “small droplet” or “none”
and the tone level of each of C and M may be “medium droplet.”
The dots where C and M are printed in FIG. 5 are
conventionally where K should be printed by a second scan.
However, according to this embodiment, gray is represented in
a pseudo manner by printing C and M in order to print 300 dpi

in a single pass. In this embodiment, C and M are selected as

colors in which dots to represent gray in a pseudo manner are
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preferable to printing Y and Cor Y and Min terns of
reduci ng 5 unnatural ness to human vi sion. The nethod
woabosmois8i ng gray in a pseudo nmanner at hi ghpCT/IP2007/062840
resolution by printing other colors one over the
other for dots where K-ggmnot be printed as shown in
FIG 5 is hereinafter referred to as "pseudo gray
._pri,ntin net hod, " 10 FIG. 6 is_a diagram.for
erinBei befduedol (i 4 S5 FORGRPpIBEEREAN 1 ndP Tt a
and_printing results according to the pseudo gray,
althgpght FR§OFBL FRdPe IRFipted §or(dPtssHtke the et printed
configuration of the image data (RGB data) of a gray
are ph#raecepsgrely ekdmited donfaenddMy norbetinmiC ¢adaM is
Since 15 the character "C' is gray, the R G ‘and B
prefeabbés bbb patititod Y famdniCnort NeantHaMath ere?n@' dfavedacing
relati onship of R=G=B. On the other hand, (b) shows a
unna®@rad 8BEEgUS Ahinfdh aAGicnNe ¢BkOmnebho@ash wiotntitdt BRay in
case where the character "C' is printed by the pseudo
LALL-N o, ,FLG 1 4 I
B R e e B R

one SFRE EReCBT o e e (R b Banfbb oadfel thbyl %y 5B

. dl5, d32, .d52, and d56 ray i s appropriately printed
in FE@caésésKh%ebF?ﬁ%ﬂ.reﬁ%'«%@\?ért,o et ﬁPF R Frdp RAtREA NI
dots (dots d22, d26, d42, d63, 25 d64, and d65), the

methesl-6rs of the dots thenselves are blue or a WO
2008/ 001783 PCT/ JP2007/ 062840 -16 color close to blue
becauseFMzand & ar elipgratreforGlLajustratmiedhze
represented by a mxture of three colors of C M and
relatiWshigubetakef SopiginalMdaXa amd KrinBeagrehaglns

di sconfort
according to the pseudo gray printing method. 1In FIG. 6, (a)
shows the dot configuration of the image data (RGB data) of a
gray character (letter) “C” contained in document data. Since
the character “C” is gray, the R, G, and B values of each dot
forming the character “C” have a relationship of R=G=B.

On the other hand, (b) shows a dot configuration and
the color of each dot in the case where the character “C” is
printed by the pseudo gray printing method. In (b) of FIG. 6,
the nozzle 21 is also shown in order to show the relationship
between each dot and a nozzle for printing ink for the dot.

In (b) of FIG. 6, with respect to dots di3, dl4, di5, d32, d52,
and d56, gray is appropriately printed because K is printed.

However, with respect to other dots (dots d22, d26, d42, de63,

d64, and d65), the colors of the dots themselves are blue or a
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t hat human vi si on experiences fromthe dots having

| £ 5 gray dots in the nei ghborhood (for
wq bl 5,9 an d42) is relatively PP e PR ezsio

other hand, the dots havihg few gray dots in the

nei ghbor hood (for exanpl & the dots d26, d63, d64,

and d65), indicated by circles in (b) of FIG 6, have
colgrpedprenterbiwaitbastanss § padafi seeyprinrfigd, 16ray can

noti ceable to human vision. Therefore, according to
alsbhbe eapodsaritid hihe nfictthweel pd thage qrlooessitng,i 8, and

perfornmed in order to nake a blue dot that represents

Y (@ra¥olu 8oDPSELHUSE MBNNgr v, essd RPLi CRe@dR1idglep, dik8omfort
diagramfor illustrating a nethod for 15 making a dot

thathRlmb 8P ES 8O Se S drit e RSEHIOHERANEE HASSg multiple

noticeable. In FI'G 7, (a) shows the dot configuration

of it N 0 h " C aiyped
gral BB ot o rpe P RS, e HT 0P8 ana
t hi,s enbodi ment,. conversiaon:-20 as, sho [ of FIG
042)"i3 TRVRbLTENY oHRR doDn Hopapthr: s, FRerARtsi o
(b) shows the case where a dot is extended by one dot
haviimdedel grayhdots ghit idiad nedichiperhecer (feh ExiRar §he
direction. In FIG 7, (c) shows the dot configuration
dotsf dife diedmgdcdat andbi&h)ned nald catedshy tcifclser fiar fongof
extension of the 25 dot shown in (b) (hereinafter

FIG.efer hadet @ psobllah axtwnrsi @lte YW 2008t DAHIAB&asily
PCT/ JP2007/ 062840 -17 on each dot of (a). Further,

notiBe a8l eFk& h¥msSAOWSs oot  configurati on and the col or
of each dot in the case where the inmage data shown in

(c) are pripledrdy JNORESGYIR0IERYs embodiment, the
following image processing is performed in order to make a
blue dot that represents gray in a pseudo manner less
noticeable. FIG. 7 is a diagram for illustrating a method for
making a dot that represents gray in a pseudo manner less
noticeable.

In FIG. 7, (a) shows the dot configuration of the
image data of a gray character “C” contained in document data
as in (a) of FIG. 6. According to this embodiment, conversion
as shown in (b) of FIG. 7 is performed on each dot in (a) of
FIG. 7. That is, (b) shows the case where a dot is extended
by one dot in each of the rightward, right-lower, and downward
direction. 1In FIG. 7, (c) shows the dot configuration of the
image data obtained as a result of performing extension of the

dot shown in (b) (hereinafter referred to as “dot extension”)
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printing nethod. As a result of dot extension, dots

where K > is not printed as a result of printing can
wolmposaejizgent to dots where Kis printed, so tpalrphlo¥8s2s40

in the dots where Kis not printed can be |ess

noti ceabl e. The nethod ageording to FIG 7 can be an

appropriate solution, considering the m nuteness of

each dot to, human_vision, . and.i bl eed. The dot

on S&% eﬁlgi%oﬁkléafs %‘irqﬁ'}erﬁ't e(éf)lt 8%t ﬁng o?n? IR 9t R G
7. It is onl necessary to extend a dot in at |east

Conf&ﬁélréf'-lf’ﬁea’éggﬁe GRiAc St egicheBPEohl BYe fageaderenéhe
dot each. Further, for exanple, the dot may be

imagex dadedhprinedzh(@f anw geigitedcbyohbe byeudw mraynore
dots instead of one dot. As a result of dot 15

pringdinensiethedt heAs harsehdre 'oF dos pktehetlomn dodd Rlere K
bol der than it should otherw se be. Considering the

is ndthpieness 95 & rSdud SFAIYPrinkeWBVehn bEi SaHE&IH $o dots
less likely to cause nmuch disconfort to human vision.

wher® ‘f{eig{]?m‘.hﬁgdl Ss& et halwiaf +3R QBEE a\%[}t)é% 39 idse rnotto

proce e executed in the host conput er In or

. i is_descri.bed ahove with. reference to
prinfEi S o Thah O CRRaly TR nlt e ASr IR b T,
I ying an overview of an , operating procedure for
7 Cag‘r y?ﬁ% gﬁg APRTPREL AR t SUdHiATer CPB‘?lgFFéP‘,J the Jpigpiteness
a user gives an instruction to 25 print docunent data
of egehedpitnég hyman t v gean ofaneliinikngleads heTW dot extension
2008/ 001788 PCT/ JP2007/ 062840 application 11 through
is r@tBaoitsedt he tppl foation (H). oft FIbi.s7.poittisidnly
response to the user's instruction, the user interface
necealryl3b ektéhe Prddt ein di Rast3 oaausestie PeigHer

property dialog to be displayed, and receives set
adjd¥ent Ifi@ections by at least one dot each. Further, for
example, the dot may be extended in each of three directions
by two or more dots instead of one dot. As a result of dot
extension, the character “C” is printed in a line bolder than
it should otherwise be. Considering the minuteness of a
single dot, however, this also is less likely to cause much
discomfort to human vision.

A description is given below of an operating
procedure executed in the host computer 10 in order to achieve
what is described above with reference to FIGS. 5, 6, and 7.
FIG. 8 is a sequence diagram for giving an overview of an
operating procedure for printing in the host computer 10.

First, in step S11, a user gives an instruction to

print document data determined as a target of editing in the
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5 attributes. According to this enbodinent, it is

assuned that it is possible to determ ne wh
W%@P?@Pﬁ?"pri nting according to the pseudo gr g{#ﬁfmﬁo‘?/omsm

printing nethod in the anter property dialog. If

printing by the pseudo ’g]r y printing nethod

(hereinafter referred to as "pseudo gray node") is 10

appSiedaGioad 1 1t BRrduami agngrar tofl 3hel sppdtichtednthiat e this
pseudo gray node is selected. In this case, the

poirg{],avﬂrp FRPohsd38o i NSsEN & ifdsAguchiabni ndheaisse t hat
the pseudo gray node is selected. Next, in step Sl12,

o SRR b9 St 0l domihnsenty o

referred to as

"current .objecty) i.s ihput.to t ; r ] nay t
oronSEY GLalng phi ReeraP ourin o SR, S5 Brge R
contains, for exanple, {nformation for,_ identifyin
atte bl | ASFORRATGNAPEt S THRPETFTEm Sobi8cto T FEat
color information (R, G and B 20 val ues) of  the
it tarpessilply dot detremingovhethen ToPeLi®eRt PEYRRYY he
shape of the current object contains a character,
accé8deng fomttheapeeluont gsayeprinting aethest isbthet Printer
character. If the current object is a graphic, the

probBiey natd iy f orrd geahiigngyt tiee shepeicoigrialyepcint tng
obj ect 25 contai ns coordi nate val ues specifying the

metfa%pgg&ieﬂ%t;ééﬁ ¥ 0120084 § 03788, RCH 2608052640

| ect coordi nate val ues of a start point and

seaBpBl, B b e a0l bt L G b b
gra;n%ggetggeéeegcégéjq &%?tgﬁév%agg?naﬂg'drawing part 132
turns ON a flag that indicates that the pseudo gray mode is
selected.

Next, in step S12, a DRAW command to draw a single
drawing object in the document data (hereinafter referred to
as “current object”) is input to the data processing part 133
of the printer driver 13. This DRAW command contains, for
example, information for identifying the position and shape of
the current object and the color information (R, G, and B
values) of the current object. The information for
identifying the shape of the current object contains a
character code, font, and font size if the current object is a
character. If the current object is a graphic, the

information for identifying the shape of the current object

contains coordinate values specifying the shape of the current
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5 Next, in step 513, the data processing part 133
perforns processing (conbining, enlargenent,

woreshami1sgn, or rotation) according to the setpchiypsiol/isso
attributes in the printer property dialog to execute
coordi nate transfornatigp- on the coordi nate val ues
regardi ng the current object. Next, 10 in step 514,
t he data roqessinﬁegart 133 rasterizes the  current

objeghj ftle ( e KalugPr 8ht 2 0BT Tt BHG AR6: 8P 83 a) .
Accordingly, if the current object_is a character,

pointnigetiaitease @fr asdinengeghenthar aklt dhq fayrreranphacct
the i mage data as shown in (a) of FIG 7) are

is ipegerdaieal. tHee imemge dddibaaher éngGt HanvgetBeyi witbnghe DRAW
| evel s with respect to each of R G and B

commbharei nafter referred to as "RGB(8)"). Next, in step
S15, the data processing part 133 perforns dot

ext ensiyn 0N ;@achfok150r ;A0 e JraledisiZ8dpathl 1891
object (hereinarter referred to as "current BGB dat a")

Q_Lf . | ue rr ject .are
pershiny phafestidl Giptn{Re, S ntrrhaedty GRS of
yrrent object is gra i ncl,uding bl ac . _The dot
rotag{phorerorCii, e dh 5a BOPELoN TR ce e
~FIG 7. Next, in step S16, the data_processin%fpart_
printes prpResty HRART GFAre¢HSe CRErEHRF ettt RESIOBaHAPR
to the raster data generation part 134. WD 2008/ 001788
on the€ ToIPAD0FYo6a84%ks EYyarndingt speStIrretie Qulent .spiest,
conversion part 1341 of the raster data generation
in stapt S134 thavédiis giteasdiong ppatell3df radescinaeritheRGB

data from RGB(8) to CWK(B) in response to the DRAW
cur7eRRTRBY et O d e M8 & HY QRASENRIoBIEEL 188k o Hed et RRILA) .
Accordingly, if the current object is a character, image data
representing the character (for example, the image data as
shown in (a) of FIG. 7) are generated. The image data here
have 8-bit tone levels with respect to each of R, G, and B
(hereinafter referred to as “RGB(8)").

Next, in step 815, the data processing part 133
performs dot egtension on each dot forming the rasterized
current object (hereinafter referred to as “current RGB data”)
if the R, G, and B values of the current object are equal (R =
G = B) (that is, if the color of the current object is gray
(including black)). The dot extension is as described above
with reference to FIG. 7. Next, in step S16, the data
processing part 133 inputs a DRAW command for the current RGB

data to the raster data generation part 134.



10

15

20

25

5 parent hesi zed nuneric value of CWK(8) indicates the
nunber of bits of tone levels wth respect t

WO HASMIZHes of C, M Y, and K. The converted "%&?@%7&2840

(data after the conversi%n) are hereinafter referred
to as "current CMYK dat&°" Next, in step 518, the tone
conversion part 1342 of 10 the raster data generation

part 13fnh comerdlsy, khedicoheri space tdunveorss onepelks 1841 of
bits) of the current CWK data into tone levels (2

j e S&d BYort i iINueEcRPeredtthel cdler Spce
RBS %?%%%rt g£§u§$§%£%(jﬁ9K&%5ta afte? tﬁé conversi on on

of "?:i%g%‘é?éf{%% a&%ﬁ : PRI ¥ CMKS@F {onedRreksto

e printer 20 are bit, the tone

| evel s of the_current K__dat ef4ed it lip
the JYAN SPBRENSI5E P GUGISTD FHeRErFho] Bibve dre orer the
performed in units of Qgges Qr

andsg. of , t he docu
parehitheigedpneperic BaheR A MK (@S Fﬂabcwﬁ?%ht%e 6‘&’3@%%5 of
divided by n in 20 accordance with the capacity of th%
pitdanfl mererlevels whith rempedrntdteach 9% H&WERSehet © M
steps S12 through S19 are perforned in units of pages
Y, $@4 KOonveRi especpuedodesa ([deta iaftert hbeprovEessIRp) fre
repeated with respect to each draw ng obj.ect
herSOM Aidied-dra 088 RB08s EubrentpAYKS dweat i of
processing is 25 conpleted, in step 521, a PRINT

rinti con L Sq 8148 t 1342 of
égT}Jpggg%fOG 4ggebssiéuﬂﬂhé‘%dﬂ@ 28080 8par )

-21 the raster data generation part
cnet dres” SELPIRHRHUCoRPLI £ R RTmRY, bRering,
theg%@ggg$§éggsf&?ggg%?t%% gﬁgmgu£¥ggguﬁﬁyﬁﬂ@;%aiEhgotggne
levels (2 bits) expressible by the printer 20, and in step S18,
draws the current CMYK data after the conversion on memory
(for example, band memory). If the tone levels expressible by
the printer 20 are 1 bit, the tone levels of the current CMYK
data are converted into 1 bit.

Steps S12 through S19 described above are performed
in units of pages or bands of the document data (step S520).
Bands are units into which a page is divided by n in
accordance with the capacity of the band memory. In this
embodiment, it is assumed that steps S12 through S19 are
performed in units of pages for convenience purposes. That is,
the processing is repeated with respect to each drawing object

contained in one page. If one page’s worth of processing is

completed, in step 521, a PRINT (printing) command is input to
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5 522, the | anguage nonitor 15 obtains the CWK data
fromthe spooler 14, and in step S23, converts the
woGhdghoeaka i nto nozzle data (printing data). pcnpieeRos2840
S24, the language nonitor 15 transmts the printing
data after the conversipn to the printer 20. In step
525, in response to reception of the 10 printing
data, the printer 20 prints:% e docunent data based
the el dRtenceR§rahian Rext,13f description is given in
nore detail of the inmage processing by the raster
dat a géheraSbonspake sy jnput ERINE cpigand, jkhe raster
flowmhart for illustrating an operating 15 procedure
datafgendietiomgantr A8ésspoglythdeimagst clatdad CMYK(2)
generation part 134, In FIG 9, a description is given
(cMYRf datsd e RraWb drhokgReRd By | thifd Ghed.spdedrert hd . DREW step
command regarding the current RGB data is input from

522, { Pfe 0BLAL I RL e3RGO PA5T B Bihd) BiLRMBAD dath 2Qof! e
917a, the col or space conversion part 1341 determ nes

svoctBE' D A Rt e Tcp e ot BB

or of

the current, RGB data.is gra in di llack). |If
nozz{ fed bt o P 1 d%%'nar)ent gﬁcét%%téjézr’s tg?eagla(r\gﬁégfan

step Sl7a), in step S17b, the 25 color space .
monigervep sternPrEs 13l PrdnEiRrP ndate i@t tilfy WRVETHEPn to
_ 2008/ 001788 PCT/ JP2007/ 062840 -22 gray printing nbde
the paiptent2bg rbuestiap tR2S,caserespprsatingrecenjyigp of the

drawi ng object). For exanple, the gray printing node
prinitSngpaese} tye theinydmer ppiapsr tie diedwgent fdatae bgeag

printing node is the pseudo gray node (that is, if

on thiepkhagifg &hea.

Next, a description is given in more detail of the
image processing by the raster data generation part 134 in FIG.
8. FIG. 9 is a flowchart for illustrating an operating
procedure for the image processing by the raster data
generation part 134. In FIG. 9, a description is given of
steps S16 through S18 in FIG. 8.

When the DRAW command regarding the current RGB data
is input from the data processing part 131 in step S16, in
step Sl7a, the color space conversion part 1341 determines
whether the R, G, and B values of the current RGB data are
equal (R = G = B), that is, whether the color of the current
RGB data is gray (including black). If the color of the
current RGB data is gray (YES in step S17a), in step S17b, the

color space conversion part 1341 determines the setting of a
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5 pseudo gray node is ON), in step Sl17c, the color
space _conversion part 1341 first generates t
W(kﬁ’P?/@%FSSCWK data so as to represent the gr ad&%é]?z({%/émsw

current RGB data in a s_itz%gle color of Kin CWK

space. In nore detail, e col or space conversion

part 1341 carries out an operation of K= 1.0 - R 10
gray @8Singisgt hedeegal prioftica) codet iingtheOcas® @b myinting a

Next, in step S17d, the col or space conversion part

gray ks 9psethe. K ryal diengfl d,heheugrept pEMid matedeo is
each of C, and Y. This is because gray is

h ed, i i ngfa IS
e e B B P L o o s T Py Biding
wth reference t I . ad Ny S
mode Gt NG BEE ud%o ﬁg ggs&%é p%\ér}?gl 3. Zé 1 p gfr ? g?rré Zg%rr(#;%(hﬁ
c¢onversi on on the _ current data. At.thi i nt,
psede CRbRSEndS PhvelS: DFP o C 1 54E FRFPE TR he
ganma conversion using a gamma table for the e%%
conyensiamdwriTiadl S1rehr gRRrGHv &S GHrFﬁﬁFegM‘g% ‘%J SO

conversi on paraneters) dedicated to the pseudo gray
as todecpresmit dhe lyrayanfrathatwrzent RGBheatraiksa UBidwle
in the next step (S18a), are prepared. FIG 10 is a
col8tagt am SHaMYK spakieousItanyes sdetrailt,alihes cohot hepace
drawi ng part 132. Referring to FIG 10, a 25

conGQE%’f&%i 11911010491 3136050088 MfEr=BiSICRIVErSi DID - R
t abl es 2008/ 001788 PCT/JP2007/ 062840 -23 retained

<Rl 8, FHSHET TILLENS, 1Y Sresranoutore o
stobl 558; QB YAl Bh e Sok a1 G3RLUAL o
value of the current CMYK data to each of C, M, and Y. This
is because gray is represented in a pseudo manner using all
the colors in the case of the pseudo gray mode as described
with reference to FIG. 5. Next, in step Sl7e, the color space
conversion part 1341 performs gamma (y) conversion on the
current CMYK data. At this point, the color space conversion
part 1341 performs the gamma conversion using a gamma table
for the pseudo gray mode. That is, various conversion tables
(or conversion parameters) dedicated to the pseudo gray mode,
such as the gamma table and dither masks used in the next step
(S18a), are prepared.

FIG. 10 is a diagram showing various conversion

tables in the drawing part 132. Referring to FIG. 10, a

conversion file group 136 shows various conversion tables
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5 paper. That is, various conversion file groups 136

are prepared according to resolution, tone |evel, and
wopResdo1fssaper type). Further, in the single penues®ia&sso

file group 136, conversion file groups are prepared

according to (the typesz230f) drawi ng objects contai ned
in docunent data. In FIG 10, a 10 conversion file

roup for, photographs 1361, c ersjon file roup
retafond Gy Holhs  PIGBRSEN PRGILORAS o | BEVGTBERC B!
fine (thin) lines 1363 are shown as exanples. Further,
convenghon gfakles cdowdedsiiphof REBO¥Y oups according to
drawi ng objects includes a conversion file group for
the pselmo cgnaprstde. £1he I dinG 13K shewpséndblgr al0 is
node conversion file group for photographs 1361g, a

for 85989811915% e roRvensi @pif i 280 aithe fl@feaBar asliepbain
g, and a pseudo gray nmode conversion file group

papegror ’i‘hé‘@ %91333 RBhe2B0UR. £ EREhycamenTeonrti | e
cont al ne e conversion 20 file group 136 is
d ing 3
preppaa%%sée@r%r@ r%’ a%sol‘ﬂ?ﬁg‘*@é%em#‘?%fgam RERBTed"2P
and _dither are | as_nmenor ata 137
tYPeéoI of UgkRer ndﬁr o Eia ) 7§°P3?r?’h‘én pgje ogr&ué)y de

respectively. In the case of not being in the pseudo
convgrayonpible t Geow R Al PFFPaselaBresritig tiR dwudypes

gray node are not |oaded. Accordingly, WO 2008/001788
of) BCEWIRZ0OB)66R840ontPhesbphi daciwandf deke. prigsdiG- 10, a

invention has little effect on nenory consunption at
convidte ibhMEi 08 goswe s Hotagraphegl36Nexa , comvestsipn file

51 8a, the tone conversion part 1342 converts the tone
grodPerS cBhrhheccur 186, MK dalbaveRE9oR Bilé group for
fine (thin) lines 1363 are shown as examples. Further, each
of the conversion file groups according to drawing objects
includes a conversion file group for the pseudo gray mode. In
FIG. 10, a pseudo gray mode conversion file group for
photographs 1361lg, a pseudo gray mode conversion file group
for characters 1362g, and a pseudo gray mode conversion file
group for fine lines 1363g are shown.

Each conversion file contained in the conversion
file group 136 is loaded into memory as the memory data 137 as
required. FIG. 10 shows the case where gamma tables and
dither masks are loaded as memory data 1371 for color and
memory data 1372 for the pseudo gray mode, respectively. In

the case of not being in the pseudo gray mode, the conversion

tables for the pseudo gray mode are not loaded. Accordingly,



10

15

20

25

5 (four tone levels) by dithering. At this point, the

tone conversion part 1342 performs the tone
WYY on using dither masks corresponding RCT PRy 7/062840

current draw ng obj ect 'bn the nenory data 1372 for
the pseudo gray node of |4—TG 10. The dither masks for
the pseudo gray node are configured as 10 follows, for
app1SX8APbE- of |{e Prdsena dhagnaios o g eiampiféectfon
dither masks for the pseudo gray node. Referring to
dit har dvilRskipk bs sogeaet Bdriaatgrantafyg.
memog#’?ﬁgééﬁé‘&s x#or Kand Y, and a dither mask n2 is a
general i zat i i Std¥ Sonviesand phrdhess2
di t her I\h%féa?(s%%? %fé:r?g Eggéf ga?%r 300 x I'1300 sdpi .iy%urt her,
in FIG 11, the nazzl ran ' 0 e
conveTtes ChRoHANE oL [ (done, BAALERE GivA Maioapke BeBits
between the color nozzles and tgﬁ_dither

ks,
(fourhaonet evehakkaY iitdirFing - of SE| 1&1?“&“&/2& & tﬁbg" 0"
shows that the tone of the dot is converted into O,
conventsiion preand3éRaperfoumik the SPRAt EERVERSIOLUSHH%e dither
the dither mask m, "0" is added to the dots other
masithapridepenshaget el citrane priamiad ebheet il Hhige
dots corresponding to the C nozzles and the M

memcf}%{zaa%%) 1399 the ehdessdiaitd.gray ibeledbEhBIG25.GrasKhep,
0" Is added to the dots other than those where C and

.0 2008/ 00178 2844 5 i d
dlt}(?]ﬁé?asﬁés, %%eﬁggtcgé%\g%ggp%ﬁdi ng tag%t ﬁghﬁi@%ﬁilmef and

the Y nozzl es Val ues other than O show that the
foliQWer g% r?é{aﬂ%’}ei's converted into other than O.

However, the_ _val ues_ thensel yves.have ' ,
neaning§1q111ﬁlg§ il?iagram S aalngvexgﬂpfggtéfuaf¥her

masks for the pseudo gray mode. Referring to FIG. 11, a
dither mask ml is a generalization of dither masks for K and Y,
and a dither mask m2 is a generalization of dither masks for C
and M. The dither masks ml and m2 are for 300 x 300 dpi.
Further, in FIG. 11, the nozzle arrangement in the nozzle head
21 is shown to help understand the correspondence between the
color nozzles and the dither masks.

In the dither masks ml and m2 of FIG. 11, a value
“0” shows that the tone of the dot is converted into 0 (which
means that no ink is printed). For example, in the dither
mask ml, “0” is added to the dots other than those where K and
Y are printed (that is, the dots corresponding to the C
nozzles and the M nozzles). On the other hand, in the dither

mask m2, “0” is added to the dots other than those where C and
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S the values other than "0" indicate the positions of
the corresponding dots in the dither masks ml and nR
wof20es8/00e®8veni ence purposes. That is, by perf opoirng009062840
conversion on the K and Y planes with the dither mask
m, the tone values of ®¥and Y 10 are 0 with respect

to the dots at positions where K and Y cannot be

Rk G e R e D R R S

nowfhd IR REL R BY) PoELTNGA00° RONVE" ShD O one

0 and M 15 are 0 with respect to the dots at
'Cc’n%o%%'J t‘%‘sftﬁw&%é?e%n%ﬁatw P Athse pheat Bd | Howesengl e
pass. Accordingly, it is possible to exclude C and M
valyes orhessieddren §V¢r©¢m papskculdis meandogsdi nghyFIGy 11,
perform ng tone conversion using the dither mask ni
the armdludwe atihelrethansROMRindicate porsipbsettiongeaer ghe 20
such CWK data as to enable the printer 20 to print a

corgEfondirndag sobhethe 0fl 1 880 dRisHN mthanguUR2Sg8aNi Ng
direction in a single pass in the pseudo gray. That
con@éhigﬁﬁgg% oBEknting data generated based on such
K data, the nozzle head 21 of the printer 20 may

prlrn Cop is.n ui.red to print
second pggg i Wﬁy spe@?m¥1 F5ES ﬁﬂ%?%rﬁ?%%ﬁﬂbtrﬁékaﬁnd
08/ 00178 PCT/ 2007/ 062840  -26 printed in a single
X PJZpaA}%S: “Ft]‘r*él EPFhQiL%E%k@a%]F B ardrey toRg Haduesecfnk anfer
if the dither masks have in common that the tone
are\Q|Wikh FeEpreer tedthat dobs vtk IPasddgens wberheKdend Wt

posi tions where K and Y cannot be printed in a single
canpeis e printed in a single pass. Accordingly, it is

possible to exclude K and Y color components from those dots.
On the other hand, by performing tone conversion on the C and
M planes with the dither mask m2, the tone values of C and M
are 0 with respect to the dots at positions where C and M
cannot be printed in a single pass. Accordingly, it is
possible to exclude C and M color components from those dots.
Accordingly, by performing tone conversion using the dither
mask ml and the dither mask m2, it is possible to generate
such CMYK data as to enable the printer 20 to print a gray
drawing object of 300 dpi in the sub scanning direction in a
single pass in.the pseudo gray. That is, based on printing
data generated based on such CMYK data, the nozzle head 21 of
the printer 20 may print C and M and-is not required to print

K (in a second pass) with respect to dots where K cannot be
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5 The sane applies to the dither masks of C and M
Further, Y 1ink does not always have to be prj '
Wop?‘oloﬁ?(flﬁﬁs gray. Accordingly, the dither nask ﬂg{i‘/@qﬁ)dg%msw
the pseudo gray node may,gbe one where all dots are
"0." In this case, only Kis printed with respect to
~dots for which K and Y can be printed. 10 On the other
Priphad, 1nfatHngrapassint Thg fobeeT sagihaf fhandt Remay not
pseudo gray node in step S17b ("Cw" or "CWK" in
be thepsS1¥bli the idithiees mekks bavehin cxommam tRaB dheatome
not gray in the first place (NOin step Sl7a),
valgengsatonvegeed imeedsiviighi seppeforiedhdaotexanpl e,
if the gray printing 15 node is a CMY node (expressing
pos§0hi8hs Whéke tHILR] ¥0kahsoof b€ priitandin)a CieMYe bass.
step S17b), in step S17f, the col or space conversion

Thepééfne.lﬁﬁél%ﬁ‘(‘(‘g tl'.%l_ﬁj 'gﬁtﬁtgk%aéﬁécéf e e ur penty e ROBy

data i n, € Col or space conversi on

. part forns total anmount r [i,CiiQn_.pr ssing in
inkCBass R85 Sy dRe FOTHE BELRECH oritar sl in iSSP LD
Sl 7h. The total, amount restriction processing is for
RecpgdipaLYr nght ufeskoPIc! # tRe Rffpde xRy ppde may
order to prevent large anmounts of inks from_ being
be ppenvegrecrlbriiotdorareNeft ) | ANsERPS JATIE, d vt Enés
conversion part 1342 perforns tone conversion on the
priottedentith2Be @< dat adotWOL2008h0GM 788 nd Y can be printed.
PCT/ JP2007/ 062840 -27 Further, if the gray printing

node i s Gn GWK orbee herApr £8sting edonrinttihgf Atde is
colors of C M Y, and K) ("CWK" in step S17b), in

othekeRhgh’the! Ptk Yra¥PaeeeCOAVEESh O BAr (ncM34dr “cMYK”
converts the col or space of the current RGB data into
in step S17b), or if the color of the current RGB data is not
gray in the first place (NO in step Sl1l7a), general image
processing is performed. For example, if the gray printing
mode 1s a CMY mode (expressing colors with three colors of C,
M, and Y) (“CMY” in step S17b), in step S17f, the color space
conversion part 1341 converts the color space of the current
RGB data into CMY(8). Then, the color space conversion part
performs total amount restriction processing in step S17g, and
performs gamma conversion in step S17h. The total amount
restriction processing is for restricting the amounts of C, M,
Y, and K inks in order to prevent large amounts of inks from
being printed for one dot. Next, in step S18b, the tone
conversion part 1342 performs tone conversion on the current

CMYK data.
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5 CW(8). Further, in step S17k, the col or space
conversion part 1341 generates bl ack data and

wocony/@itss the CMY data into CWMYK data by per fpfiiridd7/062840
bl ack generation and under color renoval (BG UCR).

Thereafter, the above-de2e+i bed processing of steps
S17¢g through Slab is perfornmed. 10 Further, if the

S17a), iTeeRe E%?Q*hﬁ%?@%l&fﬁ# B AR

or errent ) installed in the host -
(ex1§5%m %% T D SR SOTRLT a6 T SneoRgoR)  (PCHYK
nput er (YES in_step 5171), in step S17m the CWM
in 5‘%?? of F&P) c'oIJcS‘r sEsRc811h, cbhe ereleh TacH RERVESS DMVt
with respect to the current RGB data. Thereafter, the
134proervery Wie sdps Spaget bif otigh Stsdtent §Gﬁedﬁbannmto
On the other hand, if the CMMis not installed (NOin
CMY $8Ep SEGﬂﬁheﬂ,hdnalsaép- ge3Ry i bied wlaResPare ebnstePson
SI 71 through S18b is perforned. 20 As descri bed above,

par@CEBMﬂl(?@nél‘hﬂé%ebllﬁék Q90RULES cdBrdd¥d RN il MeFa 18to
I r

of the st enbodinment, in the case of printing a

oreE SRS Baby SRR Moty

exanpl e € Nozz hea

b g AU 8- FLE BT L0, LTRSS ERa 1. 10

related to nozzles offset in W 2008/ 001788
£ pesPIP2bl7/Heoawd S188 LRePSGECEBGmI ng direction from

the nozzles related to Kin the nozzle head 21 (C and

Min thiBddesdi iénthe arelepmy ddha curdens REB difizhiK not

i nk cannot be printed in a single novement of the
grapozMOeihesite Bli7a)t, hénmatapssanh) nig: dis ekttie@mined whether

a CMM (Color Management Module) is installed in the host
computer 10. If the CMM is installed in the host computer 10
(YES in step S171), in step S17m, the CMM performs color space
conversion from RGB to CMYK(8) with respect to the current RGB
data. Thereafter, the processing of steps S17g through S18b
is performed. On the other hand, if the CMM is not installed
(NO in step S171), the above-described processing of steps
S17i through S18b is performed.

As described above, according to the host computer
10 (printer driver 13) of the first embodiment, in the case of
printing a gray drawing object at a resolution higher than
(for example, twice) the resolution of the nozzle head 21 in
the sub scanning direction, image processing is performed so

that K is not applied but colors related to nozzles offset in
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5 Accordingly, it is possible to cause the printer 20

to performprinting at the higher resolution
W()S%Oﬂg?ﬂéﬁgiass and to perform printing capabl e peti2007/062840

reduci ng unnat ur al ness 95 _colors. Accordingly, it is
possi bl e to increase pri n%i ng speed with respect to
printing of a gray drawi ng object. 10 Farther, image
the psuls essimg rigs dieectivedfnen ghe marzdesabkéatipdhte K 1n
masks so that Kis not applied but colors related to
the gz B8 rfdsetl i bhe Hubnscaiisnpodiimeati oarér applidrk to
nozzles related to Kin the nozzle head 21 (C and Min

dotEhESr | fentyx ¥28ndkPhe esridPtin Fokingilehmvémdnt of
cannot be 15 printed in a single novenent of the

the (RRELEL 00K 2 14, (K MBLA <SRG dcREbhon.

ordi ng rinting stination printers are
different, it,.is_.possible to easily s t .
printer r}tﬁfor@ﬁgﬁ&gngl ifﬁe?oﬁ‘isa@f %éﬁ) %ﬁ%@g%dgﬁg T 20

the printer without 20 changing the program | ogic of
to ppefprm RNy &t the PaPhRET %‘&u%%nesr& anﬁggfe pass
performed on a gray dot. Accordingly, it is possible
andt bof petfiern reirtsincheapahiat of aferdiising wratyspropess of
dot where gray is represented in a pseudo manner (a
coldek . Wheteordisgwt ipr iimt edpsiBbe | to i snguresfser piatingt
printing by the pseudo gray WO 2008/ 001788 PC
speledPRO0K/ 062848 ¥@Grintadg bE sehyes abtawing abyset.in

a printer property dialog as in this enmbodinent. As a
result, df, LR Jeseudeeg5 MYy I S RAMRWRH using

unnatural, the ‘user "can be nore convinced of the
rep@%ic%%kﬁg {iﬁéﬁé% n*?ae%sseo IR Rnpat el é}?p':{LSile dult€ colors
related to nozzles offset in the sub scanning direction from
the nozzles related to K in the nozzle head 21 (C and M in
this embodiment) are applied to dots for which K ink cannot be
printed in a single movement of the nozzle head 21 in the main
scanning direction.

Accordingly, if printing destination printers are
different, it is possible to easily support each printer by
changing dither masks in accordance with the printer without
changing the program logic of the printer driver 13.

Further, dot extension is performed on a gray dot.
Accordingly, it is possible to furthef reduce the
unnaturalness of the color of a dot where gray is represented

in a pseudo manner (a dot where K is not printed).

It is preferable that printing by the pseudo gray
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5 result of the user selecting the pseudo gray node at
her/his discretion. Next, a description is given of a

wospegiodrggnbodi nent  of the present invention. gdiGeadidoe2s40
is a diagramshowing a printing system2 according to
t he second enbodi nent. FASFIG 10 12, the sane
el ements as those of FIG 3 are referred to by the

ral d escription thereof is

modS F S5 RO B BB e el R B o GRRee e

. th aster data generation part_134 and the .

i ﬁ%&ileﬁ%%cilé“ erzlsi 6n refgi‘%ar?vg%gﬁ FAUBSEUFR PRBY is
drawi ng part 132 of the printer driver 13 in the first

somevhl Wk tyuale the seeri aphehemete apnvincest of dhea
generation part 22 and a nozzle data generation part

pripRing esgrsctt \asiopusien sowe pnhateralRessThet the cohier is the
second enbodinment is different fromthe first

resehboolf Nt used el dchengOthe opessda Gy RRle ast Ber/his
data generation part 134 and the processing by the

disBeggier data generation part 135 are perforned by the
raster data generation part 22 (including a color

space ¢ r si,0 : . fan nversiQn_part.
222 andirRe: RovshoraRr ey oht Blgh B t5Bha eRB iment
pectively, in.25 the i nter, 20. her wi se, the
o 4B o 108t REIEam2 i ZGBESGEREowing a
, PCT/ JP2007/ 062840 -30 as the first enbodi ment. That
Pripting Rys$haly e RseEsdnggtogeler seeendimmRodiiment . In FIG.
reference to FIG 9 may be perforned in the printer
12, obhe ppafer IRand-some &hpedi AENFIG! 3 erenesemired to by
i nventi on,
the same reference numerals, and a description thereof is

omitted.

According to the printing system 2 of FIG. 12, the
raster data generation part 134 and the nozzle data generation
part 135 included in the drawing part 132 of the printer
driver 13 in the first embodiment (FIG. 3) are implemented as
a raster data generation part 22 and a nozzle data generation
part 23, respectively, in the printer 20. That is, the second
embodiment is different from the first embodiment in that the
processing by the raster data generation part 134 and the
processing by the nozzle data generation part 135 are
performed by the raster data generation part 22 (including a
color space conversion part 221 and a tone conversion part
222) and the nozzle data generation part 23, respectively, in

the printer 20. Otherwise, the second embodiment is the same
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5 there is provided an i mage processing apparatus (10)
|nclud|ng an image processing part (13) conf
WORMPYUIAS rage processing for causing a printé F%@g@@gzsw

print docunent data, t printer (20) having a nozzle
head (21), the nozzle head (21) having a first nozzle
group and a second nozzle group, 10 the first nozzle

as tdreoufidsavienbodimenpl e Tozizlies dhekKimade pobcesiiang
nozzl es whose positions coincide with positions of

desdiibdPzPRe AfithheeKetrénede st HANYI ngydbe esdtformdchen
second nozzle group having multiple nozzles offset in

thecégaﬁﬂg} s$ganni ng direction fromthe nozzles of the K,

erein the 15 i mage proceSS|ng part (13) is

;:gnfl e, L0aReL] 0L L M BEOCASSLAG SR itfent ton,
rom

i's prevented el ng applie one or

e colors rel ate 0 the second nozzl r
thexZg iy RFTE F‘PpF‘E‘a%t%r%%‘??%lsrb%r?é’Pﬁ&afe'Bg R0 chipding
nozzle group in a sin novenent of the nozzlge head
an }page mErSEF188aRAihg ( g??e%??%ﬁgqﬁqutPeQEEE?rT{F%F%ﬁay
drawi ng object contained in the docunment data.
prodessiny nipnt camsdngnBorkieher of 2Qh&pdedait dpavmernt gfata,
there is provided a printer (20) including a nozzle
thehpathf&d) (20gonkivguged hozhawehead i () ,nGhel rogrbephead
a second nozzle 25 group, the first nozzle group

(zlgaﬂwﬁl tfidlse mezziesgebul and INQ20031002788 group,
CT/ JP2007/ 0662840 -31 nultiple nozzles whose

thepg§£%<{ NS, £ gﬁﬂgéﬁgnwawng%hit% ofozA1Re BEZEZ! £84 Of

in a su ning direction, the second nozzle
a0 TR0 TP B UTEb 0l 6le 1A D1 ons o
the nogzles of the K in a sub scanning direction, the second
nozzle group having multiple nozzles offset in the sub
scanning direction from the nozzles of the K, wherein the
image processing part (13) is configured to perform the image
processing so that the K is prevented from being applied to
and one or more colors related to the second nozzle group are
applied to multiple dots corresponding to the second nozzle
group in a single movement of the nozzle head in a main
scanning direction with respect to a gray drawing object
contained in the document data.

According to one embodiment of the present invention,
there is provided a printer (20) including a nozzle head (21)
configured to have a first nozzle group and a second nozzle

group, the first nozzle group having multiple nozzles of K and
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5 processing part (22) configured to performinmage

processing for causing docunent data to be printed,
wovtoes/@i17sst he | nage processing part (22) is cearigereede2s40

to performthe image processing so that the Kis

prevented from bei ng appllred to and one or nore

colors related to the second nozzle group are 10

multi‘g%' SQZEPeMﬁds% %o%q.ttﬁ.o?l%r ES?LHF} ][\9:{1% 5&%3%%%%2%

group i € nov enen e ‘nozz
naln canni,ng direction with respect to.a gra
the aPazifig ob) L% I}Pé‘dhtaal d SCAOPHBS dBbERErAO At 4ie Second
Accordi ng to one enbodi nent of the present .invention,
nozzis grEPR REViRDWHE Rl E07Gd o6 OpEFebrin ighs
processing for causing a printer (20) to print
scangdogndntredaten ftmn gitientrezzliesypligtihe bz zdred eadmE2e) |
the nozzle head (21) having a first nozzle group and
procasseeengandzri®) gfcifigurel fior periozdl tmgs® Uprodding
mul tiple nozzles of K and nultiple nozzles whose 20

for I%%%'s&h%”&oé@zhé‘r‘?& des vty RRSidrienedof wh8ee N0z LS nRige
in a sub scanning direction, the second nozZl e

Pt BTG ot R BRI Shet battote, e sule
hod f h
Procas%&ilgs'ﬁﬁé BBE Wt S TS pREehtan Prohy pahy B oo

plied to and_one or. nore colors related to_ the
and §é’@oﬁ’&” AGF2| eCYe¥F 20001 TRFT > PET FPSODF BB2BUY JryP are
group are applied to nmultiple dots corresponding to
applilesl $ocondtinde zdet gyrenprespandsingglte hbeenerendinairle
nozzle head in a main scanning direction with respect
group im @r &jindiawnogendptecdt co aiorxedel hetiieidos uneim
dat a.

scanning direction with respect to a gray drawing object

contained in the document data.

According to one embodiment of the present invention,
there is provided a method of performing image processing for
causing a printer (20) to print document data, the printer
having a nozzle head (21), the nozzle head (21) having a first
nozzle group and a second nozzle group, the first nozzle group
having multiple nozzles of K and multiple nozzles whose
positions coincide with positions of the nozzles of the K in a
sub scanning direction, the second nozzle group having
multiple nozzles offset in the sub scanning direction from the
nozzles of the K, the method including the step of performing
the image processing so that the K is prevented from being

applied to and one or more colors related to the second nozzle
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5 According to one enbodi nent of the present

invention, there is provided an inmage proce
Wop%08§$(5k§oxf or causing a conputer to execute i rsrp‘?fgéﬁuoowoszsm
processing for causing go-printer (20) to print
docunent data, the printer (20) having a nozzle head
(21), the nozzle head (21) having a first nozzle grou
grout azrd appd éedntio ozl il clafs cRETEPPeRdHRE QR tdoggcond
having nulti ple nozzles of K and nmultiple nozzles
noz2k08@opesihi ansingbe nodwhenanitt lofpabiet homglefhedre in a main
nozzles of the Kin a sub scanning direction, the
scartBeRNeiReZEE BnOwoHR Fentdtt rd b plray deawies sdfest in
the 'sub scanning direction fromthe nozzles 15 of the
; rel h 'Hag§$g£§§§§sing programincl udes the
Cons:%b oﬁ'pgp o?ﬁ?ng the 1 mage processing so that the K
is prevented fron1be'Qg] [ q :
colorngEPﬁgﬁﬁg ?%‘Fﬁ% Secon eﬁgz§?ee§go§%g%§§:gg§%?§ or

to nmultiple dots ,corresponding to _the second nozzle
thex dip HF VA 98Pn ghe LHBYRiRTCRr 08 PROSRA%, 8t NEutr 116 &

mai n scanning direction with respect to a gray .
compirtzes P SiFestitec dRHRAF NRECFIFLIRY decuFBReingt 4. Printer

According to one enbodi nent of the present invention,
(20} hes ep1inntp docutked tadebaputies -preadayl d20¢cbrding argthamhe

(600) having the image processing program recorded

head herBON.t1b nBres e BE&ATr (2 DY Haorienpedififestsnokzidegroup
present WD 2008/ 001788 PCT/ JP2007/ 062840 33

and ! SVEMM RN ndAz1ieS gRBES} bERe t £1 O IH 18N girBBgehaving
processing apparatus, a printer, an inmage processing

mafFL00 0 21 TRy LOCEER, g S pbl
coiﬁéiéé“%ﬁiﬁ“§%§££&o%gdo%rLﬂéingz égﬁ%f the K in a sub
scanning direction, the second nozzle grouplhaving multiple
nozzles offset in the sub scanning diregtion from the nozzles
of the K, wherein the image processing program includes the
step of performing the image processing so that the K is
prevented from being applied to and one or more colors related
to the second nozzle group are applied to multiple dots
corresponding to the second nozzle group in a single movement
of the nozzle head in a main scanning direction with respect
to a gray drawing object contained in the document data.
According to one embodiment of the present invention,
there is provided a computer-readable recording medium (600)

having the image processing program recorded thereon.

Thus, according to embodiments of the present
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5 and a conputer-readabl e recordi ng nedi um havi ng the
i mge processing programrecorded thereon. The
wooess@ntssi nvention is not limted to the speqidadoide2sso
di scl osed enbodi nents, and variati ons and
nmodi fi cati ons may be nmad@3w t hout departing fromthe
scope of 10 the present invention. The present
i nvERP dcatson d op,J rid orit
s M5oo3808" 19917 ERF al dsRs bee5hSBhag o
. 2007-147354, filed on June 1, 2007, the entire
2@ iR o ST tee aPe HETELYERTEET Y Aty Snd°h' Iage
reference. - 34 CLQINB 1. An jnmge processing . .
ProgpH g RECEHpPBRRGS ah PRRGEINDGEdEhyagastion with
configured performimage processing for causing a
respe¢htle?r the hralancgoelfinemageatealitie amnpt innietingyspged,
nozzl e head, the nozzle head having a first nozzle
and ga oupm@nice - rseciabd enezzbeding uped ilre Hawisig neezlifage
group having a plurality of nozzles of K and a

pro@ésls Bhd tprfrai0zel-esdewheBErdOsi ti ons coincide with
positions of the nozzles of the K in a sub scanning

di recti aihe 1Rs8REONG,ORZLES A YR NAY1RGy aoPLyLal ity

of nozzles oOffset in tﬁggsdg scanni ng diTecton = from
. €S, t K. grein the imge pr.ocessing
spelLEIOREry iR FErtiEhealn cred Tegeditosatty so
that the is prevented from being applied to a
mod}PEbat {550 GRS Meder ubRBNAT fibee LIRS SR tBenassPe of
group and one or nore colors related to the second '
the npreseniyriferdii®nappl ied to said plurality of dots in
The present application is based on Japanese
Priority Patent Applications No. 2006-178291, filed on June 28,
2006, and No. 2007-147354, filed on June 1, 2007, the entire

contents of which are hereby incorporated by reference.



a single novenent of the nozzle head in a main

scanning direction with respect to a gray draw ng

obj ect contained in the docunent . data, and the

i mage processing part inclLudgs_a CWK data generation

part configured to generate CMyYX data with respect to

one or nore draw ng ObjeCELAﬁﬁ tainer! in the

docurment data, and with réspect to the gray draw ng

obj ect, generate the CMyK data in which at |east the K

and, the colors related. to the second nozzl e group

ar el appl i BP9 PHOTSST Hed qtBA o B ngC OB eEtin@nd - 35

a tone conversion part configured to performtone

conver ST dnr @Fes D Jrorer e ot @r &1 ger ed eldo tioet herr i istge

nozzle group including the Kin the CMYK data using a
précestinyther camskngausongtonetwvabuest ofodleedotdata, the

corresponding to the second nozzle group to be 0, and
proftéhen£ol 0f sa redat Bdl Hendf henSecond K0z @ PPy i first

the OWK data using a second dither mask causing dots

no£AId Qﬁ%@l?diaﬂg Losthend iﬂ&ézlréoz;%]ol p,gEngfiPs@encpzzl:eg group

the single novenent of 'the nozzle head in the ma
havig@'y ! %rﬁ% ap, n3,,10¢ LABge. by ocess|ng ;appafat as

as clagﬁﬁlain ty]clal%i,z mﬁereln ?ﬁe %;ﬁﬁ%ﬁﬁ%é%ypOfanOZZles

enerat.iaon part .conprises: an, RGB q§%a gener ation

i aertpocs&ljfﬁo&ﬁrSSlpggggng?B?epﬁ%tboﬁsd i tHG é5edest gf the

the draw ng objects contained in the docunent data, .
K idhd 19 eCend e4cA+6FCthen dotse ofe G gra? L edidaiving having

object with. respect to the RGB data an the gray
a Riramd gt objectoz b o thior Tonviet s$om peatn confdguredion

to convert the
from the nozzles of the K,

wherein the image processing part is configured to
perform the image processing so that the K is prevented from
being applied to a plurality of dots corresponding to the
second nozzle group and one or more colors related to the
second nozzle group are applied to said plurality of dots in
a single movement of the nozzle head in a main scanning
direction with respect to a gray drawing object contained in
the document data, and the image processing part includes
a CMYK data generation part configured to generate CMYK

data with respect to one or more drawing objects contained
in the document data, and with respect to the gray drawing
object, generate the CMYK data in which at least the K and

the colors related to the second nozzle group are applied to

dots of the gray drawing object; and



RGB data in which each the dots the gray draw ng
object is extended into the CMYK data. 3. A printer,
conprising: .. a nozzle head configered to have a
first nozzle group and a seggnd nozzle group, the
first nozzle group having a plurality nozzles of K and
anp it e 0 itho ihcide with
R e e e R L L e
scanning direction, the second nozzle group ha quta
COBTUr A T YO0 f o2t é&%?f%%fmf% Fe? Sub scantit ng- TSt nozzle
direction from the nozzles of the K, and an inage .
ITYPRdcEsSHHY Farthe ohf guredl 6 hetdor M hager Tirst dither
processi ng for causi ng docunent data to he printed.,
ma g eri s thet dmmgea proeessi e parts i soconspgutiet tlo the
performthe i mage processing so that the Kis
seqreyentedl 4 ramubet mgoapp) i @dd ten atlpt k@l oty of 1 dots to
corresponding to the second nozzle group and one or

thdDE &) oSz # B af slup 0i it hene S@EONAINOZ Zh &1 19 CUPs BFnd
applied to said plurality of dot ; in. a single

ditmyenenly of5 (e, Hogzl & é@@zﬁeéﬁbrﬂig@é s 05t nozzle
direction with respect to a gray draw ng obj ect
tained in . ocu ta nd_the inmage
gr%%c%gg?eggd ’palr h&ﬁ%l lgﬁfn{e?éa ‘%I%We a aO%etﬁ%? al?clgzo%lepa}}
configured to generate CWK data with respect to one
ENe g & Tt ectstontained in the document
data, and with respect. to the gray draw ng object,
generate the CMYK data in which at |leas:, the K and

the colors related to the second nozzle croup are
appd i €the olmage processing apparatus as claimed in

?ad in

claim 1, wherein the CMYK data generation part comprises:
an RGB data generation part configured to generate
RGB data with respect to the drawing objects contained in the
document data, and to extend each of the dots of the gray
drawing object with respect to the RGB data on the gray
drawing object; and
a color conversion part configured to convert the
RGB data in which each of the dots of the gray drawing object

is extended into the CMYK data.

3. A printer, comprising:

a nozzle head configured to have a first nozzle
group and a second nozzle group, the first nozzle group having
a plurality of nozzles of K and a plurality of nozzles whose

positions coincide with positions of the nozzles of the K in a



dots of the gray draw ng object; and a. tone
conversion part configured no performtone conversion
on one or nore colors .,.elated to the first nozzle
group including the Kin the;,CMYK data using a first
di ther rmask causing tone values of the dots
0 [ 0 z oup_to be 0, and
R or e 8 b PR TR dr et el
t he OMYK data usin second,  dither mask, causing dots
PLY T b e Re TR inoS| Sgr SUE Tt 0 e Shtgon from
the single novenent of the nozzle head in the main
Che caphf hgS dP T ekt ofi @2dThe printer as claimed in claim
3, wherein the CMWK data generation part conprises:
an RoBL.Haga gereration part configered to gentrateimage
11GB data with respect to the drawi ng objects
precoataimedfon ¢desidgcdoentedat @ tando tioe ext emtegach of
the dots of the gray draw ng object with respect to
t hewiREe dat @honi ddige gb Ayce 6 B NGa 0D £Et coRdy @ £91 OF
conversion part configured to convert the ROB data in
pe%@éﬁﬂ @@&rﬁéﬁgérﬁ%&@%§s§@$e§$:th§% Eﬂ% ﬁrf¥ ég Med Serom
at a. od o g

extended into the CWK d 5. A net erformn
' I [ sin rinter to Jnt
b Rt dat s, > FROTAFLAT ef havT hg & L 56321 Wedd, e
nozzl e head having a first nozzle oup and a second
Seq S 1@ Afgu T OLRe SRy SPC 0% 21eF Gt Favi Gigted to the

plurality of nozzle; of Kand a plurality of nozzles

C S ' PSR IBIRIP SdienePaé LGkt hopssidipherofitthef dots in
nozzles the Kin a sub scanning direction, the second

a sigyrlce mpvenpnitavitngha pbeeaki hyad in a main scanning

S

direction with respect to a gray drawing object contained in
the document data, and the image processing part includes

a CMYK data generation part configured to generate CMYK
data with respect to one or more drawing objects contained
in the document data, and with respect to the gray drawing
object, generate the CMYK data in which at least the K and
the colors related to the second nozzle group are applied to
dots of the gray drawing object; and

a tone conversion part configured to perform tone
conversion on one or more colors related to the first nozzle
group including the K in the CMYK data using a first dither
mask causing tone values of the dots corresponding to the
second nozzle group to be 0, and on the colors related to
the second nozzle group in the CMYK data using a second

dither mask causing dots corresponding to the first nozzle



of nozzles offset in the sub scanning direction from

the nozzles of the K, the nethod conprising the step

of : perform ng the inage processing so than the Kis

prevented from being appliedsta a plurality of dots

corresponding to W second nozzle group and one or

e..coloxs I d_t he second nozz] e group, are :

grgg IF%dQ%oééa{ﬁ €%$u?éﬁ?%§ %?V%%?%ti%%a£g?g@?%gle deae i
L pdoyvenent of the nozzle head in a main scanning

Qi T2ty i R Wit hI rdshecti?d - a gray drawing obj ect

contained in the docunent data, wherein the step of

perform ng the i mage processing conprises the steps

of : generating CWK data with respect to one or nore

draw ng obj eons contained in the docunent data, and

wWth respect to the gray drawi ng object, generating

thed!  ThMpridfteatas chaihéchimancleast3t hendkeand the

colors related to the second nozzle group are applied
cMYR @ots @indherio@rayrt &sawkngeobject; and

perform ng tone conversion on one or. nore colors

rel j I 0 ' ' t '

e CNNEK at o Us s 5 i T80 Of Phor T Hhok cauerrg 1 oneCe

I o) e dots . corresponding. to the second nozzle

da%?o#ujgé? oé%égeocftdaén% one t B o 0'123 Terat ey 1o rHe 10 the

second nozzle oup the CWK data_ using a second
OGHVHE: Fhek CHUISI Ty WOt S ort e pondiiy Tt et F19 stray

nozzl e group to be 0, in the single novenment of the
Arayhyd T i ther PP C s clanini iy RIFR edtioren etheaheray

method clainmed in claim 5, wherein the
drawing object; and

a color conversion part configured to convert the
RGB data in which each of the dots of the gray drawing object

is extended into the CMYK data.

5. A method of performing image processing for
causing a printer to print document data, the printer having a
nozzle head, the nozzle head having a first nozzle group and a
second nozzle group, the first nozzle group having a plurality
of nozzles of K and a plurality of nozzles whose positions
coincide with positions of the nozzles of the K in a sub
scanning direction, the second nozzle group having a plurality
of nozzles offset in the sub scanning direction from the
nozzles of the K, the method comprising the step of:

performing the image processing so that the K is

prevented from being applied to a plurality of dots



step of generating the CMWK data conprises the steps
of: generating }KGB data with respect to the draw ng
obj ects contained in the docunent data, and extending
each of 39 - the dots of theggray draw ng object with
respect to the RVE5 data on the gray draw ng object;
[ the a Ln_which each of the dots
o Rl P R oB ot Lo Rt Ehea ™ ALs CheTcamic
ata. 7. A c¢o ter-readabl e recordi ng nmedi um on which
CO?%rerE}ﬁEﬁé'gg%#ﬁh§§ &SN 8F8§8aﬁ¥?o?p%%ﬁ§?ﬁ§’§ald
conputer to execute inage processing for causing a
Plrintef tlo Pt 1rddc seRt cdapaereRé gﬁiﬁb@rnﬁavﬁﬁghaad in
nozzl e head, the nozzle head having a first nozzle
a JrolpsSandnangedbndchozz| elghoupspethetdi asgrapzdtawing
group having a plurality of nozzles of Kand a
obpeatatonyainédnozzties aboseceposidtons coi ncide with
positions of the nozzles of the K _-n a sub scanning

di rectiom the ssesond ﬁ@ﬂﬂéﬁmﬂﬁ@uﬂh@aymﬂgea?P$@é§%iﬁd
of nozzles offset 1n the sub scanning direction from

cohPei DOZzies ofcphe,tr .y wherein the imge processing
program conprises the step of perform ng the imge

pro I ng. K i revented from bein
ap pg?rz%&?%l%é) p‘%%f%l ‘?%1‘5& 0 l%%t ];Ees%%?? eSPORdT ng” t%oq{ fe
drsecond nozz| e rqyt.an one or nore colors related to
The' 4 edohd nozZ Vet gt otp B et apptT ed e st saf e/ phifd af &
of dots in a single novenent of the nozzle head in a
eFRE A stant Pgd B Y eC¥ 7 OhN N ¢ ¢ @lspedent or ol e ayhdr@W hglata
obj ect contained in the docunent data, and
in which at least the K and the colors related to the second

nozzle group are applied to dots of the gray drawing object;
and
performing tone conversion on one or more colors

related to the first nozzle group including the K in the CMYK
data using a first dither mask causing tone values of the dots
corresponding to the second nozzle group to be 0, and on the
colors related to the second nozzle group in the CMYK data
using a second dither mask causing dots corresponding to the
first nozzle group to be 0, in the single movement of the

nozzle head in the main scanning direction.

6. The method as claimed in claim 5, wherein the
step of generating the CMYK data comprises the steps of:
generating RGB data with respect to the drawing

objects contained in the document data, and extending each of



the step of perform ng the i nage processing conprises
the steps ON - 40 generating CMYK data with respect
to one or nore drawi ng objects contained in the
docunent data, and with resgpect to the gray draw ng
obj ect, generating the CM K dana in whi ch at | east

h r cond noz
th%rgagéggg %%§I§P$9t%r%§%g' ?bﬁ @ gray m?ng %?e%@e e
one. conversi on an_one or nore col ors

f
da?él $edh§gg%%g é??@}n%oggﬁ%cbroﬁﬁdlncludlng the K in

t he data g using a firs'. dither mask causing
t on%o@‘é?ﬂ'ejsn% e ot sdatartespondl neped ¢hetsecdnes of
nozzl e %b%up to be 0, and the colors related to the

theegbnd yase) g@kzm»ct ni$ hex'oMded datzo Usé NGIEK séxiond
di t her mask causing dots corresponding to the first
nozzle group to be 0, in the single novenent of the
nozzl e head in the main scanning direction. B. The

conputercompeasiabt € d 8608 di digo PR YMasi ¢h abiregh i i is
claim1l, wherein the step of generating the OWK data

&OfH S n h
rerespét?§f€gﬁgﬁebg?§agﬁégg ?gé%fggcontalne ﬁ%%tﬁomputer e

h of th dots of t
“gray dmvgj@g&o%caé% %@/(\%5 eﬁgjr espggfnq 8 t%eerﬁ_ﬁ%r g%?Bé;rJorh
h d t; d ting the at a
doéurﬁevﬁ S B DrTaon SO I e g ] edzzLe

5 ext ended into the CMyK dat a.
ead having a flrst nozzle group and a second nozzle group,

the first nozzle group having a plurality of nozzles of K and
a plurality of nozzles whose positions coincide with positions
of the nozzles of the K in a sub scanning direction, the
second nozzle group having a plurality of nozzles offset in
the sub scanning direction from the nozzles of the K,

wherein the image processing program comprises the
step of performing the image processing so that the K is
prevented from being applied to a plurality of dots
corresponding to the second nozzle group and one or more
colors related to the second nozzle group are applied to said
plurality of dots in a single movement of the nozzle head in
a main scanning direction with respect to a gray drawing
object contained in the document data, and

the step of performing the image processing comprises

the steps of:
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generating CMYK data with respect to one or more
drawing objects contained in the document data, and with
respect to the gray drawing object, generating the CMYK data
in which at least the K and the colors related to the second
nozzle group are applied to dots of the gray drawing object;
and

performing tone conversion on one or more colors
related to the first nozzle group including the K in the CMYK
data using a first dither mask causing tone values of the dots
corresponding to the second nozzle group to be 0, and on the
colors related to the second nozzle group in the CMYK data
using a second dither mask causing dots corresponding to the
first nozzle group to be 0, in the single movement of the

nozzle head in the main scanning direction.

8. The computer-readable recording medium as claimed in
claim 7, wherein the step of generating the CMYK data
comprises the steps of:

generating RGB data with respect to the drawing objects
contained in the document data, and extending each of the
dots of the gray drawing object with respect to the RGB data
on the gray drawing object; and

converting the RGB data in which each of the dots of

the gray drawing object is extended into the CMYK data.



