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DESCRI PTI ON | MAGE PROCESSI NG APPARATUS, PRI NTER, AND
| MAGE PROCESSI NG METHOD TECHNI CAL FI ELD The present

wonv@nise rel ates generally to i mage processi RGT/JP2007/062840
apparatuses, printers, and i mage processing nethods,
The present invention rel-ates nore particularly to an
I mage processing apparatus and an inmage processing
net hod t hat execute i ing for causing a
printer to print docuggﬂ§cﬁg€g§§ﬁd to the printer
caused to print the docunent data. BACKGROUND ART FI G
1 is a diagramshowi ng a nozzle arrangenent in a

nozzl e head 500 of an ink-jet printer. Referring to
FIG 1 ,IMASF Pﬁ@@iﬁélﬁ@r&@W&ju fPfPe‘ENé”ﬁBuﬁNchM%G’%

are arranged in order of Y (yellow) , M (magenta) , K
prOChE8TkG MEBW@ED C (cyan) in the main scanning direction
in the nozzl e head 500, and the nozzles of each col or
have a resol ution of 150 dpi in the sub scanning
direction. In FIG 1, the Y array and the K array

Agt d h each other in nozzle position in the sub
TECHRICAL T B t|on Further the nozzles of the M
array a the array [r hOoNns .0

T the SRS GG ArvEREiBh Tran vhenaatad s Es

and K arrays. As a result t he n%lees are arranged 'Q
prqge§§é§§e§gaapggﬁe%%,agr%p 'ers, and image processing methods.

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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whole. It is assuned that printing of 300 dpi is to be
perfornmed in a single color of Kwith this nozzle head
woeQms/li B8 ngl e novenent of the nozzl e head 500PCT/JIPIV@7/062840
mai n scanning direction perforns printing on printing
paper as shown in FIG 2- FIG 2 is a diagram show ng
an iragﬁ of printing by a single novenent of the
nozzl e, head .in the i n scanni n i,k ect, n 2
scatt e T ioBs SRR EAT S o Wi e Tpai KA B
performed (printed dots) , while broken-lin ﬁhite
a refiktedhndiczalesy PERUAFTRASS d vaqiScFﬁgaFffﬁgi FShHEehGs @
perfornmed at the 300-dpi resolution (unprinted dots) .
whoTtus, Ita i3 rfisemesl heht Printineo mdfi P spii 4§ 8PrieRti on
| eaves a bl ank part as indicated by the unprinted dots
performdé® Case sherle cblbs dESK rneidh chpier hozmlpr headngl&t A
a resolution higher than that of nozzles in the sub
sin§tANRbNEmEH Y et it nAeEeDE dhagd Y50 oy eid aaahl ¥cahting
necessary to nove the nozzle head 500 by one dot in

dir%g?iéﬁ' b seandidg dinieali 67 FPMP8I PABLRY it sRGwh ik herG.

I'n scanning direction in order to'fill (perform
5 printing in) the blank part. Reference may be made to
* Japanese Lai d-Open Patent Application No. 2005-324559

documentSin & deed PARTvaR| GO B F0ba0a08nd: GFT T Y
a sggghgt%o;gmggé g?%%é?%%&&%ergggérfg EﬁgléﬁﬁFscanning
direction. In FIG. 2, black circles indicate dots at which
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 sone
wonre@orsal i ty. Actually, sonme printer driverSsPCEIBEHOA062840

user to determ ne which of inmage quality and printing

speed shoul d be given pri®brity, and perform i mge

processing in accordance with the user's

. det . . Lot : . ,

nigh IR Relley' 25, 28 RN ARA BeuiReg. sOPRAR

orliFiR st Th G2 Hesitbe TedscarhiEl Lo Bive
resol ution has .a remarkabl e effect over inprovenment of

PrHTHY P Speedinpndeedd 3h i ssrecdescrrBedinags,
there is no need to print a blank part as unprinted

quaibttey i n Asttivstlilyy semeSpripier il veinsplcausal suhses dip
shows that the nunber of novenents of the nozzle head

deB@fnime twie dmiof dmagai qetitedridmprdanihg spdadechdyld be
hal f. However, there is a problemin that reduction in

git@s Qbtitd Ot 5 aleeIS p k8P | Tite dRMRARL LGN 1A ab8BSBnce
quality. Accordingly, reduction in resolution is not

wi%%%ééﬂ@o@%%%i‘gé@iéﬁ! ution for a user who wishes
to perform hi gh-speed printing on one hand and

mai nt ai n rtain _degree .of jnage quality on the

ot her haggl%%ﬁs (03] §3¥£h$élqé%§NTP8ﬁl ot HERTErsPus LY

the present invention may solve or reduce one or nore.
CoB? WV HBbVISER BEPHHBbH R A dEFONY tE B ope 150 dpi

aspect of the present invention, _
as a solution for improving printing speed. This is because

reduction in 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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there are provided an i mage processi ng apparatus, a
printer, and an inmage processing nethod in which one
wonrowsmoersef t he above- descri bed probl ens may becsoPen062840
or reduced. According to one aspect of the present
i nvention, there are provided an i mage processing
apparatus, a printer, and an inmage processing nethod
capabl e i di i atel j
bal ance % C?%@g%gqﬂ%ﬁ?Fﬁ%ﬁﬁ%%%r?Et?ﬁ8m§%2§%9§§§§%?%§ﬁ§'
thd U nect f thg gresent inv.entiaon,a tgere s also
pr oV a &8&%&&-1}‘ AU EFECHTIPREHB T Tm h AT S
rogram recorded thereon, the pragram causing a
and GRS §EREEAEET (HE- Mbue: ABSET B88 Phugere of the
processi ng nmethod. According to one aspect of the
ab%\f@g%ﬁcrul%%*npmh,lemﬁ dray ke magvicge @ranetinage-
processi ng apparatus including an i nage processing
part confcgaréing ot perdeorasperigefptbeesseésent admvention,
causing a printer to print docunent data, the printer
thdwyid¥e prazdea aﬁaﬂma@@gpﬂszzgésa_d@e&@pa@gtag, aafpFSiter,
nozzl e group and a second nozzle group, the first
and 07 | 18 YO W RRLERE AP MER! ddpardfe REZEIEF:19inK 2k,
plurality of nozzleS whose positions coincide Wth
Vapoﬁf no%t f rte geggzégeg }9 latIJ;]cee I%f nlm%g%uaugfa AFY
diTec I on, the second nozzle group havi‘ng-a pfu¥d?| y

of nozzlescfffset in the sub scanning direction from
printing speed.

{0 onre asipe

According to one aspect of the present invention,
there is also provided 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



10

15

20

25

the nozzles of the K, wherein the inmage processing
part isconfigured to performthe inmage processing so
woheds/wimsK i s prevented from bei ng applied torPandPmNg062840
or nore colors related to the second nozzle group are
applied to a plurality eb-dots corresponding to the
second nozzle group in a single novenent of the nozzle
ead_in mai n- scanni_n . Lect] ' e t ;
e R o L S O
According to such an_i,mgge progessi ng apparatuys, it is
oreBRREr S| Boh ST GIA LHBatonPRar Poh OF HHE M GRS, belSted
t he bal ance of inmmge quality and printing speed.
to AbeorEFrpRctROBRLE LSt 25F BRRlperdsEnta | liigy, of dots
there is provided a printer including a nozzle head
corcenpbydird to teeerdhidr spzadezgrogp olp arsinglsepongment
nozzl e group, the first nozzle group having a
of phurabktyeOhesi@zizd 6 mefinKsaatnang! di sddt yorofwindz zkeepect
whose positions coincide with positions of the nozzles

to &f gtB¢ 5rjaﬁiﬁ%sé$jé@@%n%giﬁbﬁe§hi fhe db@ursanontta.

nozzle group having a plurality of nozzles offset in

the sub SCANMAE, did QEEHODLT LRMYL %é%ig%p%%ﬁ?gtgsi it

and an image p essing part c or m
, i mage_processing, for causing.docunent, data to b
is BPERCEUC GREPEPRIIRE gl pioEasE] NotRar et to the
configured to performthe ina%e processi ng so that the
balpnice pfedBATBJIILR bHY ANy PEEPTLEE £B°8Rd one or nore

colors related to the second nozzle group are applied
to a pluhatorying Wotonecespespondi be trresrnisdaggation,
nozzl e group '

there is provided a printer including 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 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 colors 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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in a single novenent of the nozzle head in a main

scanning direction with respect to a gray draw ng
wohpmsmn1sent ai ned i nt he docunent data. Accor di RGQTAIP2007TI@52840

aspect of the present invention, there is provided a

met hod of perform ng i mage processing for causing a

printer to print docunent data, the printer having a

thenaééﬁﬁeﬁgagatihe nozzl e head having a first nozzle
group and a second nozzle group, the first nozzle

group havin plurality of nozz of K and a .
o or o A PhoohhYaPat it e erERde LV ERE Ton,
positions of the nozzles of the Kin a sub scanning
thegpr é8t PEAV1ESE & &RGHEN6EZPETEPEUP P aVladf PLoCEEsLPPyfor
of nozzles offset in the sub scanning direction from
caushegnazpristef themnt dheumenhodatac| itk myinttersheping a
of performng the imge processing so that the Kis
nozplevastad themdieilrg happl hedihg andiosie wrzaler groaborad a
related to the second nozzle group are applied to a
secBh@fﬁbkEYeOQ;Q@%§'EH@'E&&BQnﬁbBQléogEB@?Sﬁéﬁﬁ ROBALRality
group in a single novenent of the nozzle head in a

of (‘i)’i%}z‘%lé%aBﬁi ROalh 16 ﬂu%%lgﬁgg/ho‘feﬁBgEieé%ﬁoﬁ 4+awhag

ect contained 11 the ument data. According to

. f th [ [ i i ded
coi gt aRo e Eh. PestatTE Pcord: AGCARAPURT on i o 1 2o
recorded an, | nmage processing programfor causin

3 g .
SCAEBBAL 61 TPBLARBALIE (SREORpFGEALS: AEOEBrNERT iy P urality

printer to print docunent data, the printer having a

. of mezzllesheadsethen 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
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



10

15

20

25

nozzl e head having a first nozzle group and a second
nozzl e group, the first nozzle group having a

wohosabisy of nozzles of Kand a plurality of ROTAP®97/062840
whose positions coincide withpositions of the nozzles
of the Kin a sub scannint direction, the second
nozzl e group having a plurality of nozzles offset in

pod N8P XCanRl Rg-diLecss amd oyt e sﬁgzgi::ggré%fl?t&eré%tion,

wherein the inmage processing programincl he step
f (o t i e _processin that _the Kis
e R s BErHE SoH 1 od 1 e ote br MHErE b Bt
._related to the second nozzl roup are lied to a
in e 449\ CGPABRS OB T e pordi Ty T PREZABSRE TR A
group in a single novemrent of the nozzle head in a
whegg i ddnAMigedPEeees oG RIPFEspdacluges Fraystrrviihg
obj ect contained in the docunent data. Thus, according
retomnbulithentisagé phecessbmntsd rhhertt ithe, Ki fsisrevented
possi bl e to provide an i nage processing apparatus, a

frefibdiarg -apdiad tonged pssessimgdeiciedscapabted ofo the
providing a new variation with respect to the bal ance

se@®nd MRS 1GUYrLLY 8Pd BEhMddASREAUANYLd of dots
conput er -readabl e recordi ng medi um on which is

LECOAnR B doTRAE DLOGRSS) A0, RX OUAID G3PELLEA0]
copr o% lnﬂ; Sew var| a{;l on %'ﬁ (r%%;p ct t% ﬁ%g %I%%%eement
of. i mage .qual ity.and printing speed,. BRI EF DESCRI PTI ON
of SO AWRES HEnar ot et L CHES TARD B A SUREC
of the present invention wi|l becone nore apparent
tof§d%;qymgqqﬂqngwpﬁéect contained in the document data.
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



detai |l ed description when read in conjunction with the

acconpanyi ng drawings, in which: FIG 1 is a diagram
wehewsiog’sd nozzl e arrangenent ina nozzle head 8€TAP2007/062840

ink-jet printer; FIG 2 is a diagram show ng an i nage

of printing by a single fvenent of the nozzle head in

the main scanning direction; FIG 3 is a block diagram

a xg%égﬂ' Qle%d%irfn%hngnﬁy Lemacanding to a first

I rent o e present invention, FIG 4 is a

di agr am W §g. a hozzl e arrangenent_in a nozzl e .head
of 15 pri Begr Bord gt FECRERE S i hert o e b
resent invention; FIG 5 js a djagramfor, ,
a $i19/& %WeﬁGthepr@%cW%%{%fh% 1hr EBENPAFRVEFRTOTY
FIG 6 is a diagramfor illustrating the relationship
difRatde®dy ori gi nal data and printing results according
to a pseudo gray printing nethod according to the
5 first enb@ginBnis o hlwkrdserbm siieningre FtiGtihg system
diagramfor illustrating a nethod for making a dot

acddedine R Fissgr aybodifeps afla@mpresechessnvention;
noti ceabl e according to the first enbodi nent of the

present igfenki 08; 5 FifG g8l S1RWIBEUENES. 1 U A Rment in
gi ving an overvi ew of an operating procedure for

a ﬁgéiﬁérﬁégJWS% QOEEiSQQPuégEording to the first embodiment

of the present invention;

10 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

15 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;

20 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

25 part according to the first embodiment of the present
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according to the first enbodi nent of the present
invention; FIG 9 is a flowhart for illustrating an
wopesanizeg procedure for image processing by aPCagPmEni/062840
data generation part according to the first enbodi nent
of the presentinvention;F G 10 is a di agram show ng
various conversion tables in a draw ng part according
indnidgfi rst enbodi ment of the present invention; FIG
1 is a diagram show ng exanpl es of dither masks for a
pseudo g e, accordi flr t. enbodi nent_.of
the pr esﬁ?‘i\%g Fﬁ@en% oné a‘%ql%“\:%&w?? rlous Cfoé}'ﬁrersmn
showi n rintin stem accordin second
Calel 5 it (76FLPHeEBF R HOT T (1% %hesééi?s pfent of
CARRYI NG QUT THE | NVENTI ON A description is given,
the\i RresfeAOVEBLLBNE he acconpanyi ng drawi ngs, of
enbodi ments of the present invention. FIG 3 is a
bl ock di &FBanil’hbwni anglizagpramtshoyisyseranplasomf diiidhero
a first enbodi ment of the present invention. Referring
maéls Fidx a3 pseiilde praptihode sycdardihd mel wdes far8osémbodiment
conmputer 10 and a printer 20. The host conputer 10 is

of Uged dreLurer nfaht8oMseind 0 generate document data and
gi ve an instruction to print the docunent data. The

host conpyger, QO% S a\_/nggélﬁfnggv\gfpﬁ?ﬁ{% Cyat &

oper ati ng system

according to a second embodiment of the present invention.

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 (0S) 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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(registered trademark) . Referring to FIG 3 the host

conputer 10 includes an application 11, a graphic
wengisrne178, a printer driver 13, a spool er 14, PandPz07/062840

| anguage nonitor 15 as functions related to printing

of docunent data. Thesefldttion by a CPU (not

graphically illustrated) executing a programinstalled

fuﬂékfd%?ggggtgﬁ@n?H £y hié%@%gfHﬁgﬁggkﬁg%dfeexecuting a

downl o rough a” net wor I nst roma
recordin di,um 600 such as a The applicatiaon
prolgf:a?rnayl Dﬁ%a\j\fgreg Jp?o%éessi%sgc sco%tp\ﬁa%%gngl'spfg%déﬁ%%ﬁam may be
software used for generating jnfornation to be printed
dovsquarvﬁ%dpﬁ' RPLENoD TRCHPRe RoddimiRd 185t ATOTHR HRepiting
engine 12 is a nodule that provides the application 11
megiyh 00 shehi 8f antRrR@%e for drawing (i mage creation)
that has absorbed differences due to types of devices
such as &@herapprkicanibra 1di splyape Wordesponsssimgy aoftware
instruction to print docunent data that are a target
or OfpapRistdedn soFiRaapphssat fon dehetakliagt herbunstion «f be
the graphic engine 12. In response to the function

pritdd idPmnkhgringlpl peatdedh ks dRmBhaPRLEa eNOTE hdphic
converts the docunent data according to a format

Cfiet {cati 11 i nt . .
nGBEE 13 513 LS APLGR Lond B8 GRL Bl RolOLmlcen «
by 1t he ,OS, h dat f EMF (Enh d t Fi
et el (Rerrrar For Tererteql g SIRRLPHY HARa R
and outputs the generated drawi ng data to the printer,
abgpried é&ﬁferences due to types of devices such as a printer

and a display. In response to an instruction to print

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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For exanple, in the Wndows (registered trademark)

environnent, a GDI (G aphic Device Interface)
woansgepsads to the graphic engine 12 . The pr PAT@P2007/062840

driver 13 includes a user interface part 131 and a

drawi ng part 132. The useyldinterface part 13lcauses a

printer property dialog to be displayed as a GU
ca&s%sarahlpe%t@%%rwé@{f 3881 Pl L BeS Hﬂlpﬁégﬁ%' 89 a GUI

attributes (printing condltlons such as c i ni ng,
(LSRR Mestabl) nie SDGIUBEBLI b 8- E8lces
PRI P REIorE R SRR G ariol g8, BRHELI RS,

drawi ng part 132 generates prlntlng data for causing
stamlel gy @ner PEDCchangt i B Bhefocdrsrimdaed) i n Fos pdrselng
to a DRAW (draw ng) command fromthe OS based on the
paxlr aMdshg nddugdef er dekanptesessiod Iparitald3pDh t@evécelata
Driver Interface) ). The data processing part 133
germatBteldrs pardr aBkngandj @ciofAlcliaas getBaBBCORI part 135.
figure, or inmage) related to the DRAW command i nto

Thé agt8Firdatarti 189 e?gﬁéﬁat@é teri riubleehit A9 rbhecdh 8N G he

obj ect to coordinate transformation such as conbining

prﬁgtéd]_otﬁ L rIH% 'tﬂ@g&o%%é&digted%%r atied, V\E%Shge o‘r%”ﬁﬁw

raw ng bjects are data se co
ace .is RGEB The dat a ati.on art
(R e Wﬁﬁ £105 LAR G et D 2R 58a PR eat e
conversion part 1342. ) )
example, a call via a DDI (Device Driver Interface)).

The data processing 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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The raster data generation part 134 perforns col or

space conversion from RG to CMYK and tone conversion
wonoashe1issrage data in units of draw ng obj ect SPCT/JP2007/062840

generated by the data processing part 133. Further,

the raster data generatieh2part 134 generates inage

data in units of pages or bands (hereinafter,

0 [ referr . es) .combi ni_ngt he
el R e P BEe R L T S R S s e
nozzl e data generation part 135 convert he i1 mage
data in ﬁhﬁtganiﬁaﬁ%Eagﬂ?ﬁﬁ%ﬁ anaFﬁeiﬁ sF%?V%é%%ithe
. generation part 134 into data (nozzle data) containing
1mgge ofgieh di¥ aicguetngadaR gendeatdd dvatyed thebaTt Aata
nozzl es of a nozzle head 21 of the printer 20. In the
generateoniqart (134 dnder detaatreamenelatadf dontsinmnghe
i mage data generated by the raster data generation

copashd 184 iwdngeihkdtbonbe @lscidefeDifrail ahgeABhkles of a
according to the arrangenent of nozzles. In the first

nogfbedhdmntal Jresecnpziheedas @, ars rgfei8d1:0488a, the
"printing data." The printing data generated by the

orBez zﬁf Q@Eag}gggf@%}égﬁgipgrin 13% a{n%@{eg;aa%rgagreh&s&ggegy

In the spo anguage noni ansm

the_printi data _t orarily ored in the spooler 14

the or?%'ée%rﬁli%} rg%.ra‘%ﬁgnpp?ﬁ e}ﬂzolﬁ scoélvce&jfﬁf)inlpﬁi?-?%torder
(or gel-jet) printer, and perfornms printing based on

Oft RETPLIFIGHg SFCLHBE FPoR e R geRsdp ffenoZaleshe In
printer 20 is connected to the host conputer 10

thehfsbgh emkethimenduclihaseanorele 3 ahlee nsrfegred to as

“printing data.” The printing data generated by the nozzle
data generation part 135 are temporarily stored 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 Y (yellow), M (magenta), K (black), and C (cyan) in the
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USB cabl e or a network such as a LAN (Local Area

Network) . The printer 20 includes the nozzle head 21
woéanosdosskarging ink. FIG 4 is a di agram showrQg/Je2007/062840

nozzl e arrangenent in the nozzle head 21 of the

printer 20 according to 4l1d-s enbodi nent. In the nozzle

head 21 of this enbodi nent, four nozzle arrays for

| ffer [ d f

ma %e%q%n&ﬁkgwp%ﬁéggfé aér%i acrb}{ r}%ez(zlandgé §5c19 lor have a
t hemai n sca dlrect and t nozzl es o

red o Gt 1oPedBruLh oo SRR P éﬁﬁegﬁbogca% e
dlrectlon In FIG 4 , the Y array and the K array

4, cBindi @& ravt RREathe ok eFran GroRsieepysithi sach noﬁw s

scanning direction. Further, the nozzles of the M

nogz¥yapasiditheid aheayu}ar%cmiamg@ldrieqtpgsi-t i Basthudf,sdthe
fromthe correspondi ng nozzles of the Y and K arrays

nobylenefdahel N 38Bagpand nthde sAdragcansi agrdhgedtion.
As a result, the nozzles are arranged in a staggered

pod ASTHN A2 WrebA. tilBatot SosRERANG RBzEQebNbS the Y and K
enbodi nent, the nozzles of Kand the nozzles of Y form

arf’a é Ibys og)%zél 9L04Bg a%ij d:tL Zs{llbe sefanylj.ﬁgddlijﬁctlon.

orma sec e group He
f t I
Asp?efrﬁ% W0 Bs 5§%Ersé§a$%ﬁrr$aaf92e% 3 G s4aPPeRe Temon
or gradation | evels) . i s, the anpunt of ink
asdi‘ls‘%rf&rfged fl‘ra&mléacﬁcﬁ%%%g Jtc tte Sn6FPPEIRERE! 297N a

dot - bydot basis can be varied anong four |evels such
nogslepmt Ehandnkhgi seratge)of ¥ &l o digprenczaleediann,
droplet, and a | arge
and the nozzle of M and the nozzles of C form a second nozzle

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, X, 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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droplet . Next, an overview is given of the principle

of the present invention. For exanple, according to
woOheosoraBe head 21 in which nozzles are arrangetd/JPrwoa062840

staggered nmanner as shown in FIG 4 , the resol ution

in the sub scanning di rettton is 150 dpi for each of

the c, K, , and Y colors. Fbmever by

Itaneousl gin fron1th zl_es.
to RPFYPHE ot or i Tholt FRR HOLRars T Ac8ifle
consideration, it is p033|bleto erforn1 rintin
movSDanaDI O HHE SRR TR AIRERL 20a 8| HY VY SRATLSLIGH dEREetion
nozzl e head 21 in the nain scannlng dlrectlon
(herkénaEhatt ercferted riay aso “§4nIs¢ Bt es Pass Ysinaughaig
this principle, the printer 20 according to this
priechedepethe aphi eves Fasiceorpgingt togtlats tdmoadimendf
printing at resolutions higher than the resolution of

acHiR@eBOZaEecPepdirdind 2t dple) timElopeVerinhen dtnks are
di scharged fromall the nozzles, it is inpossible to

rego%]ftﬁ%ge Féﬁ&& ﬁlﬁéﬂ)r‘@he é“e%%wcmghyaftﬂaé 1A Pledl 91
applie

e case of printing gray (including
lack) in th| |ne 1 r
(lfﬁ %t?&%r'at f{ﬁ Yﬁe pr| Hei p e oIIIg RESEIr%aeg%getia%ﬁgna{l?or?e
FIG 5 shoms a g ﬂ?i 3: e in %he caE ere inks
nozglesyj d&hafgdtPpP? % &S SFPCEhECcdiBrs of C
M, Y, and Kin a single pass. s_shown in FIG 5
Accorseeldi n§his PRENAERLS @Sa@mﬁg@ﬁienﬂlﬁf inhehe gBa% of

head 21, inks are discharged so that K and Y are
prinniﬂ@p@&e@'ddchudhdnglack) in this embodiment.

FIG. 5 is a diagram for illustrating the principle
of the present invention. FIG. 5 shows a printing image in
the case where inks are discharged from the nozzles of all the
colors of C, M, Y, 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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are superposed. In order to represent gray as
faithfully as possible, the tone |evel of Y nay be
woOgnmldo1®sopl et” or "none" and the tone | evel 8CTARIN7/062840
of Cand Mmay be "nmediumdroplet ." The dots where C
and Mare printed in FI&GL55 are conventionally where K
should be printed by a second scan. However, according
t g enbo ray . p p 0
R R S f‘f@% %ﬂpn 336436
ILn a single pas In. this C apd M are
1tb3nghr 07555 op i T e ROBoLS FoWIP%’fﬁ éseift "graprifted
a pseudo manner areprinted because C and Mare colors
areqapkepethafayily Thigsitesl tRobGghneo orBrint g 5t igmdel 1s
for dots where Kis not printed are not necessarily
preifiemebéd to Cramding Y pmidnCi ng T and M is {rmfsercdbiredtoing
printing Y and Cor Y and Min ternms of reducing

unnaftnabihakBess h@ndEsienSi oftheThethed hofl wf iryingt gigy in
gray in a pseudo manner at high resolution by printing

a pheb sahAEs QBehfﬁﬁ”réé@iuQFBﬁrbgfﬁrgﬁﬁﬁn yherreKeolors

cannot be printed as shown 5 is hereinafter

oneI %@%ﬁrr ‘Eﬂet 8tﬁ§ orP&F l@o%sgrvﬁﬁér@r {KnE!aﬂg g[%% %)de‘as shown

gram |Ustrating the reratr o et ween

. ta and_printi sults agcordln to t he

in E’Eé%d dFageﬁ?%ﬂ?@ﬁ FaTe) KOFPE BoCUiR TR R 1pdn o
dot configuration of the inmage data (RGB data) of a

metdiosd “character (letter) "C' contained in docunent

data. Since the character Cis gray, the R, G, and B
val ues oFI@ach wta diagram for illustrating the

relationship between original data and printing results
according to the pseudo gray printing method. In 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 d13, dl4, dil5, d32, d52,
and d56, gray is appropriately printed because K is printed.
However, with respect to other dots (dots d22, d26, d42, de63,

dé64, and d65), the colors of the dots themselves are blue or a
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formng the character C' have a relationship of R=G=B.

On the other hand, (b) shows a dot configuration and
woOherspol8 of each dot in the case where the charde10e7/062840

| C" is printed by the pseudo gray printing nethod. In

(b) of FIG 6 , the nozzt¥621 is al so shown in order

to show the rel ati onship between each dot and a nozzle

o . | . 5 ,

col8F BI04 100K bOEaLhE Hohna |0 410 g0l BEG, Cooti by

21380 er g TP BEct 0 Oear ity SuBPe S5 20F dBe s and
42, db3 , d64, and d65) , the colors of the_dots,

T {1 PenkBtR e Btk oilr atol 39 dflose AGEOBFdBIbEC adiszeort

and C are printed. Gay can also be represented by a
that xhyran ofigiipneexperberces Trom Mhe giedsyhayingopultiple
colors of C, MY, and K) . Accordingly, disconfort
grapadotminan bhies nedgekpenoedcefof rammdie,dahe Havsng22 and
mul tiple gray dots in the neighborhood (for exanple,

dathei slofsl 422 eard 1dh2 ells rEh athy edhdd Mahey. t68 &bes
ot her hand, the dots having few gray dots in the

hafehghhgr hpad, Rl gﬁagﬂéenei#ﬁbaﬁﬂﬁ%gﬁggfd%%&?ﬂgé,’the

and d65) | i'ndicated by circfes iIn
v P I in at ue,is. relativel y_easi
d°ﬁ%t$%§h6%é§ﬁ<) 4dn§%avgg$Lh.l %ﬁ%ﬁ%ﬁw&y 5%58?8Fnént8b) of
hi nbodi nent, .the,fol] ow ng i mage processing is
TIGar foriete i BB annjaﬁ%t ab{galﬁ%el%d%e%ﬂ#&ﬁfe#@pﬁégws
g[ay in a pseudo manner |ess noticeable. FIG 7 is a
nofigeflake fler humagsvigiPRg a net hod for

Therefore, according to this 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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maki ng a dot that represents gray in a pseudo manner

| ess noticeable. In FIG 7 , (a) shows the dot
woanfsioguisat i on of the inage data of a gray charatirr00@62840

contai ned in docunent data as in (a) of FIG 6 .

According to this enbodiir@at, conversion as shown in

(b) of FIG 7 is perfornmed on each dot in (a) of FIG

T s, ,(b) he S e j
on é? %nggé %@ gﬁé d??gﬁﬁe%écﬁazngﬁgﬁéidﬁfﬁgﬁﬁ{%'dOt
right - | owner downward direction.,In FIG_ 7 , (c
conghiubat e (A GO (MR Cn eBR: PG Hhgs 1aaae P aERetine
. as a result of perform ng extensjion of the dot shown
imapg dBfa(pReer nkit &) PePePrdated BE TRRIPBUIhIHEY" ) on
each dot of (a) . Further, (d) of FIG 7 shows a dot
pricoahpguebhodn Al & heseditopfoflobachktemsiom tdwdscabere K
where the image data shown in (c) are printed by the

is pseugeigtay psiattaxpinetdfodriAting c@&subd afjadeint to dots
extension, dots where Kis not printed as a result of

wheREl Rt i BOpeantde, ach agrit HieecdohsthbedstK e R iNtiddnot
so t hat Elue in the dots where Kis not printed can be

pringed Bohi ggables Jhe Bhiad ag 8%&’8190%%5&0@&71}?0%% G.
an approprirate solution, considering the m nuteness o
each dot to human Vi si i nk bl,eed. The do

e appr late . ég# 3nd o n L eness
2%t Effs PBn“PRE BBt 41 i 1%t T6 r hECPEF AT AE"Y b o AHESR?

. It is only necessary to extend a_dot in at |east one,
of GrAhEogi §Rt NERFRCERIIN r &0 dRK BYeaE- | ebi Uife dERSIon
~each. Further, for exanple, the dot may be extended in
is @adh lafmitedetodikecidmnss (b) of FIG. 7. It is only
necessary to extend a dot in at least one of the eight
adjacent directions 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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by two or nore dots instead of one dot. A s a result
of dot extension, the character Cis printed in a line
woab@s@moi1skan it shoul d ot herwi se be. Consi deri RQTAUPE07/062840
m nut eness of a single dot, however, this also is |less
likely to cause nuch distenafort to human vision. A
description is given bel ow of an operating procedure
xecuted jn the host conputer, 10 | I . to.achi gue, . .
L T
,.,and 7 . FIG 8 is_a sequence diqgranwfo%ﬁg%vin? an
poigler INeHEROMIE dPetBEI HESPr BeedBr B F o Tr | MG n the
host conputer 10. First, in step SlI|, a user gives an
intenfecacpaoh 13 mf thedpedrbatr datvcheterGAURES asbginter
target of editing in theapplication 11 through a nenu
propErtiedhppdd cat iken dikplAtyetini sngoreteives rasdperdatiog
the user's instruction, the user interface part 131 of

attbRBubEENt EAcEbidely 1D eausesmBopimahel P Aperdssutied ofat
to be displayed, and receives set printing attributes.

t é%CgFgFﬂQlé Ord Nis: SHOY FBREhekt thSpasserRbAiatingt 1S

pos e to determ ne whether to performprinting

2c3FE0RE, 08 L0e 1DEBRS I O bt hOG IR MOkl it er

rinting pse

ek 0 L L LG B e,

is notified that the pseudo gray node is selected. |In

metiigids (bgseinphecHrERisTFyshrtc £32 PEPHEC CRFAY IR thats
i ndi cates that the pseudo gray node is

selected, the drawing part 132 is notified that the pseudo

gray mode is selected. In this case, the 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 cbject 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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selected. Next, in step S12, a DRAWconmmand to draw a
single drawi ng object in the docunent data

woOhems@ormagt er referred to as "current object") PCSIPIPUI62840
to the data processing part 133 of the printer driver
13. Thi s DRAW command ceh®ai ns, for exanple,

information for identifying the position and shape of
.t he rrent abject and the gol or, j r [ (
e e P el T
for identifying the_shape of the cur t obj ect .
poiphnili HE £3Rarictel 1RBIBSIFYRL) - arHr f%gﬁt < J'nganO}Piﬁ%Ct
current object is a character. If the current object
is image gdalphi dhet imapsf dpkat f6R FoRUt dogatheirnljithethe DRAW
shape of the current object contains coordi nate val ues
comspadi fyi ng the shape of the currentobject (the
coordi nate values of a start point and an end point in

t he caseye@dc,aihi BeepegmBNtihe ddtd hroeweseny phreci33s
i mage data, the inmage data are input together with the

c 2 iR 8ESPeRldrgddihidat @ RIREeR5I BY
perg§?¥é1%%@%%5%1nd“q%bmblﬂlﬁb e ﬁ%'

orms processing (conbining, enlargenent,

reduction I ti C j Linti
<o SEOELR e RRe b (RS PESh Ol G SRE P a0
coordinate trapnsformation on,the cqgrdinate val ues

I :
Pripga; BFRESTHG Dathah(-CoBrEehtoNERor IS i SPF TRk Lon
data processing part 133 rasterizes the current object
on (tdengeprdindles Naluasn respseingnther Getentaagect . - Next,

in step S14, the data processing part 133 rasterizes the
current object (converts the current object into raster data).
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 S15, 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.
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Accordingly, if the current object is a character,

i mge data representing the character (for exanple,
woheosiooege data as shown in (a) of FIG 7 ) ar eCT/JP2007/062840

generated. The inage data here have 8-bit tone |evels

W th respect to each of-Rs G, and B (hereinafter

referred to as "RGB (8)"). Next, in step S15, the data

processi_ng part 3 perfornms dot extensiap.:
f or mi ng Ih& ng?ﬁf zglae PS5 e & n?ﬁ%?%‘?ﬁaﬁ%@? £h ot
referred to as "current RGB data") if the R, and
thepraateraiie eRSEaLi-eRt PBEf ett aFr%W&HEI %Pﬁ 90@‘3":” gPyce
(that is, if the color of the current object is gray
of thactudient WRGRcIdptp. fThe BEB (@ktenMK (83 4% #4esbPrbedte
above with reference to FIG 7 . Next, in step S16,

thet beANa¢@rpret eI ¢ headht23Broogss g ERAWVISSaHgreer the
the current RGB data to the raster data generation

parBathed Bded Mstan Skh1ueherCokek (Spanaiicnieer sihennpaber of
1341 of the raster data generation part 134 converts

bit%ggéﬁﬁkﬂ%8§39§fsQ&iﬁﬁm%§ﬁﬁﬁﬁp%oR@§cﬁab§ EBQWFBQBeES&f c, M,

I n response to the DRAW conmand fromt he
dat.a_progessin rt. 133. t j
Yo G0ef c @%‘F ucéo%feo%wd%%)a Fﬁg?%a%ggef?{eﬂnu%er 0’1E B gre

of tone levels with respect to eg&@%gé t he, pl anes of C
hereigRfter sRRt KL HL Ghv S EE la i after the

conversion) are hereinafter referred to as |current
CMYK dat¥ext Next stiep $tl8p Sis, terR GYHEITRPeRStin 1342 of
part 1342 of the raster data generation part 134

the aastetrsdaby géndmextiion part 134 converts, by dithering,

the tone levels (8 bits) of the current CMYK data into tone
levels (2 bits) expressible by the printer 20, and in step 519,
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 S20) .
Bands are units into which a page is divided by n in
accordance with the capacity of the band memory. 1In 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 S21, a PRINT (printing) command is input to
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the tone levels (8 bits) of the current CWK data into

tone levels (2 bits) expressible by the printer 20,
wanasion1ssep S19, draws the current CWYK data a€repP200fres2840

conversion on nenory (for exanple, band menory) . If

the tone |l evel s expressidile by the printer 20 are 1

bit, the tone levels of the current CWK data are

converted into 1 b t. S 2 through S19 descri bed
the JFARFE T PR Be PFBPRBE TR % s%%f pages or bands of the

docunent data (step S2Q) . Bands_are units

a page i& 6?§P€%§eb9°th%1%ﬂ&ﬁSngﬁgg ﬁP?ﬂa?ﬂe ﬁhﬁxﬁﬁsFﬁr
of the band nmenory. In this enbodinent, it is assuned
data mn@aé:p@nspzrfthﬁ-éégﬁpmbs dhe paeRsr fedai RTURIYE (D
pages for conveni ence purposes. That is, the
(CMPK 08S5)i niyaiws) oepeatedemoty irespeadte tS(po@elehr déawi fig step
obj ect contained in one page. If one page's worth of

S22 Pr@iif@s_ﬁelrn%ag% eRmRketeds opcsiep 5l CMYKPBENE from the
(printin conmand i s |nput tothe raster data

spogfgfer' &Hyﬂ sk ? g bB, I eSRARSEs tthd RN Rk aPRANT
Commn at a

e raste generation part 134 spools

noztﬁ:g%m(%i?/t € %r%;rhelngpo%gfég (2) II(1 % d@é@) ?\#é%l %ﬂa Qe

uage
noni t or 15 obtai ns .t he a ooler
mongRAT| §5 SEAPBEL S é@ﬁvé’FCWiLﬂ %ﬁ\a‘maﬁ W pSoraton wo
. data (printing data) In step S24, the Iangua
thenpALRBET 120 { r S ANSP SRE, piRnEPPRORAR & AMTSRthen of the

conversion to the printer 20. In step S25, in response
prinaingcéptapntlof grienter 20 prints the document data based

on the printing data.

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. 1In 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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printing data, the printer 20 prints the docunent data

based on the printing data. Next, a description is
wqizomroirss nore detail of the inmage processi ng BgTAUP®07/062840

raster data generation part 134 in FIG 8 . FIG 9 is

a flowhart for illustrakkng an operating procedure

for the imge processing by the raster data generation

art.134. 1n Fl < a.descripti ' e
srafiet it b Ton e et 168 RO E L SR B 5 ERs =
regardj ng the c%rrent RGB data is input framthe da&a .
gray: GERETPALHEITE 131 FOF SEEpPSEe, Ui Sip REEPLINPhlode s
col or space conversion part 1341 deternines whether |
prephe Ry, Uit Pat-e waopestyr diakogur rehtthecgraat Rrapeing
equal (R=G=B) , that is, whether the color of the
modeut sehbe REBwdt agriay groaly (Ehetudls nglbluk)flag pft khe
color of the current RGB data is gray (YES in step

pseSlidayrayiodé eps SV, inhetepl sL78paties casiver sipacepar t
1341 determ nes the setting of agray printing node (a

conRielr8t bAGpABde1 34 thie-AagRnakaPEsNEh80c@r SRy AMy&Wdaga so
object) . For exanple, the gray printing node is

s BT LE-BE B EonY Lol ot ot ntpsogse

pseu gray node
flag _of the udo gray de is ., In step S17
Cd%ﬂb%go%ansﬁgg T Tsﬂ%ﬁnﬁﬁﬁtd%%%ilfigg? %%%@?5 8se
the current CWK data so as to represent thelgra :g
convies Sé Gfr BAL T REBY HaF 5475 %8itn§Re CBBFBFLOR ¥ i ‘t?@w - R

space. In nore detail, the col or space .
(assigns the result of calculating 1.0 - R to K). Next, in

step S17d, the color space conversion part 1341 assigns the K
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 Sl1l7e, 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
(s1l8a), 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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conversion part 1341 carries out an operation of K =

1.0 - R (assigns the result of calculating 1.0 - Rto
wé2)os/0oNsst, in step Sl 7d, the col or space conPeTSPIINT/062840

part 1341 assigns the K value of the current CWK data

to each of C, M, and 23-This is because gray is

represented in a pseudo manner using all the colors in

retaliied G 16w oriethoRgyndy el d3%cEhBforakidhe

space conversion part 1341 perfornms gammma (Q)
CONVRIRACTS i (G169 trededr Fhe Wé%?%ﬁﬁata. At this point,

the col or space conversion part 1341 perforns_the
gamma cdh@ecghﬁﬁraé©mgﬁﬁugéﬁﬁﬁ%té@ﬁesggwnth% PFeudd is
gray node. That is, various conversion tables (or

for CONYEE SO alcamser 8) 30edisiat ed-itia ttheepdevdbsgrayd plain
node, such as the ganma table and dither masks used in

papbtfe Nexdt StELP *aPilRl converPiepafFik dJrdipsl@3bsane
di agram showi ng vari ous conversion tables in the

pre?%?@@ngc&ﬁﬁigéﬁgﬁ Rebeh ik Dont orfhds 11,2 26@N¥EHEF Olpaper

e group 1 OWs various conversion tabl esretaine

as files., Further ry_d ; i
typ@ihve#‘%‘?%}ﬁ%’ab%nesﬁqegggggxlen %gvnéeﬁ%%éb%hl\eéa?g%\% r 57 oh
file group. 136 shown in F n_of

IG 10 is for. ar [ ut i
congBBSkOR0bL Hpi SP DM TFOREPERER s CRHI LI paper tIpes
That is, various conversion file groups 136 are
of)propuied Aeterts Mmpiteinesolnt ferumeRheiatérel 1tafdG- 10, 2

paper (paper type) . Further, in the single conversion
confvielreignofipl43group for photographs 1361, a conversion file

group for characters 1362, and a conversion file 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,
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conversion file groups are prepared according to (the

types of) draw ng objects contained in docunent data.
woOnodlo® 7840, a conversion file group for phot ogcaph®07/062840

1361, a conversion file group for characters 1362, and

a conversion file groupzfiger fine (thin) lines 1363 are

shown as exanpl es. Further, each of the conversion

file groups according t.,0_draw ng,objec LN
oD lGSTAPS B FRFCSETHT FOPTHe ChaBaRp o By natesy
FIG 10, a pseudo gray node conversion file group for
memqsho CeGSAPRS 12363, ’3%@ p<igiRl © Tg R VDG OB VBP%?%HP?-i | e
group for characters 13629, and a pseudo gray node
conver sNertfiie grepElite: fheetPnResONBEBHLCH Padowsi2
Each conversion file contained in the conversion file

condEBUP thb tHonel 0atdelsi of oclrenmrmreas CNEKndabayinfee &2 kgts
as required. FIG 10 shows the case where gamma tabl es

(Fo@Pd SHd hesydasksyanechoades. asdraiHiy pdaha, 1874 tate
col or and nenory data 1372 for the pseudo gray node,

comrreefgfgr{i vely 1343 EE?fSﬁﬁg A e NUNDPRINRF R ibReuRSEY i ther
gray no e,tihe cohver si on té%les for the pseudo gray
node are not. .l oaded,. Accordi ngl j A

nas i SRt rSTITBHE G onSR°  PorT e ard wafilg, 6Bs8R, Bh LRE
consunption at the_tinme of conventi pnal i.ntLng.

memppytdatd 51 & fmB&ne RECHGA TR G %rz}ﬁt' 183, The
converts the tone levels of the current CWK data into

ditBebihasks ofor tdie PsevdPsPray BPERTh GO KRS BSi nt |

the tone conversion part 1342 perforns the tone
folGBR¥er Sbonexmmpie di t her

FIG. 11 is a diagram showing examples of dither
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.

Tn 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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masks corresponding to the current drawi ng object in

the nmenory data 1372 for the pseudo gray node of FIG
waQoosioerssli t her nmasks for the pseudo gray nodeParg@pr2007/062840

configured as follows, for exanple. FIG 11 is a

di agram show ng exanples-%ﬁ-dlther masks for the

pseudo gray node. Referring to FIG 11, a dither mask

M amé ﬁﬁrﬁe@eﬂ%hélc' 78t i oRe ofiord té&rreiég%!ﬁalﬁg ft&< and g,

di ther mask nR2 s a generalization di t her

SF 3(%19{ tggaqdn%zﬁ fhdl\}gﬁie élfl%frft{n?ﬂe % h%l! 2th?at the
toxﬁ%@%%ﬁ%ﬁs&sﬁﬁé’%‘éﬁeﬁ% St RBFReDcol dpveter, the

nozzles and the dither masks. In the dither nmasks m|
valiRf rhlEmselErs have o iatlel @rlaghgwenings - t hent BHe. ofl,
the dot is converted into O (which neans that no ink
the svaniant edher EbaneX@fiplrdidatd Hdredipphétiomnskofl the 0"
Is added to the dots other than those where K and Y
comresuridingd dotbatni She tdietigot sy espandi ng t6rthe C
nozzl es and the M nozzles) . On the other hand, in the

coﬁHém@ﬁmﬁﬁ%&rggse%Q" is added to the dots other than
those where andM are printed (that is, the dots

corr espoRdipg; £ 0 g%ep%owt 'n%st%ﬂg EBSVJ J?ﬁrg gé)the K and

Values ot her t he t one o

e g e Chen O Woeuar, Ule uel e, o
ar%ﬂix%ﬁhy%%s%gg%rtghggeldggsIégnéggfifggg ggg;élongngfy
cannot be 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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corresponding dots in the dither masks m and n2 for

conveni ence purposes. That is, by perform ng tone
woamsansisen on the K and Y planes with the dither/spraskos2s40

m, the tone values of Kand Y are O with respect to

the dots at positions wé& K and Y cannot be printed

in a single pass. Accordingly, it is possible to

prigvdddes %ﬂﬁg}feg%ég. CORONERS f rREvthgsex dot$ v gaaycnot

t he ot her han perform ng tone conversion on the

anes . w.t h. [t K . tone val ues
be gc;}l%cl\ég%{ éﬁ ?ﬂ%a}:gé Og%/\;l&g% (lF.}Illeasér;{:g::thr']‘;‘t,%ge tlﬁg ba%u?lgn a?n%bsﬁa}iel o e
wher.e C and M gannot be printed in si pgl ass.
VAl iSRRI T CRE FREQ IS ST GePReeH g&elcgga‘ﬁ%lgi/l ol or
conponents fromthose dots. Accondin%Iy, by perform ng
PORIFHON S S Bn2i@i hFamwtdiRenarripger anl 2 aptngdre pass.
dither mask n2, it is possible to generate such CwK
Thel@ameasrrd iesabbethdedigrhan erask® tod Fr entd M. griayrther, Y
drawi ng obj ect of 300 dpi in the sub scanning
inldideet inmt iadwaysihgve fpasse ipridiedpsaudei gtayg Jimat.
is, based on printing data generated based on such

AcddMKirdatg, thiednegzt en{iadbR2Y ofn the 9%5688{((;1_2{%/ e may

print Cand Mand is not required to print (in a
oo RERTTRIEY Th'a SRl e pabs. Tho B EneFoRhsHAhr Knd
o 2 kaC R 1T T LT 800 Ht 650 b mrinted.

respert 5 Hhe S0, MapSil 08 MRS K AN ST

other than the pseudo gray mode in step S17b (“CMY” or “CMYK”
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 is 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 amocunts 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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The sane applies to the dither masks of C and M.

Further, Y ink does not always have to be printed in
wonrbestoormgs gr ay. Accordi ngly, the dither mask oPCYJIP1007/062840

the pseudo gray node nmay be one where all dots are

"0." In this case, only 1s printed with respect to

dots for which K and Y can be printed. On the other

hand, if g.hengray; prify igﬁlyrrg%nit%n@t 18&e L@ [MYK mode
pseudo gray node in step SI7b ("CW™ or "CWK" 1 n step

QI i r t curr ata_i S, N0ty o
(e)g"%%é;g%lg{% ﬁ{?l%)?rgs% glr_iﬁa%cg&f I\%ellon sto?r;tcSﬁ) g,’ %%‘%ZI?)aI { CHTK
._ I mage propcessing,is formed. For exanple, if the

1 TP S TRing PmBHED] ST b ONNIGRRL Yo SBrEBs FRBV BT T Part
Wwth three colors of C, M, and Y ) ("CW" in step

136 gpnvents $hepclior sPifr @lolidie sEEEnEoRGRr drlem Waia
1341 converts the col or space of the current RGB data

CMY 3 lo- CNRaq@)ex, TRenstepeSE ok ortlspame cxospersi oonparsion
perfornms total anount restriction processing in step

pail 734 argbrparaftesnbl gaknda conred stivertsstp Sl¥hdatdheinto
total amount restriction processing is for restricting

CMYR edRD W edffoemindy! b1dck #atiES anB QhE8E ¢9ior
prevent |arge amounts of inks frombeing printed for

re@@@aﬁo{BG)*ﬁgr.i %hé&ggfégép'tﬂé“%ﬂ#ﬁ?%g%%Eé%%ééﬁﬁﬁé&gésing

342 perforns tone conversion on t

of St SR sl SR Yot raior C o M. v . ang

K) ("CWK" in step S17b) , in step S17i, the color

space comvEtaesn bgrﬁhe color of the current RGB data is not
gray (NO in step Sl7a), in step S171, it is determined 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
S171i 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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1341 converts the color space of the current RGB data

into CW (8). Further, in step S17k, the col or space
woams@osisen part 1341 generates bl ack data andPCoapPEN/662840

the CMy data into CWK data by perform ng bl ack

generation and under col-@8-renoval (BG UCR)

Thereafter, the above-descri bed processing of steps

S IS: per (0] e]"
thep h‘sgéﬁlﬁ?ﬁ et e R e BUERPRR rilat t%l%‘%m
, ter ned Col.or
the g R PR é‘} w3 fif PSRt rBE: 205 acro%pa[ﬁpelﬁed to
10. If the CMMis |nstalled |n the host conputer 10
dotsyEEgr HhdFBpX Sinlt) cannqt &eprePPRf thed CRARDER fETIRESAT OF
col or space conversion fromRG to CMYK (8) with
the espede headhzlcimriem RAB depaninpedengceont he
processi ng of steps S17g through SI8b is perforned. On

t he ot hercbardingTy t hiee G¥Mposshblei bste@hbsd {HNOpmnter 20
step S171) , the above-described processing of steps

to Yo prgAt Shgbat sterd Qymd refosudesar ihes ahayes pass
according to the host conmputer 10 (printer driver 13)

an&ﬁtglﬁ r%bE&FpﬁgHQ§h598£ aEfE‘d&er%@ﬁ%ﬁﬂghﬁﬁhgﬁﬁfﬁhﬁ%ss of

gray amnng object”at a resol ution er than

t he. esolutlon of .the_nozzle
cofdfhe e rg&gémfng TRt blenﬁaelssasaaé.ﬁéﬁ?%l%]g
perfornmed so that Kis not applied but colors rel
SDYRA (151 66 SBEESeto! HERBL i &Ry &FF‘@&Pgoﬂbﬁ%
the nozzles related to Kin the nozzle head 21 (C and
Min thi §uskbedi nbatye HROGEHFLNEdisoperformed using

replaceable dither masks so that K is not applied but 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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dots for which K ink cannot be printed in a single

nmovenent of the nozzle head 21 in the main scanning
wdizosoniss. Accordingly, it is possible to cauBeTiPm®07/062840

printer 20 to performprinting at the higher

resolution in a single pa&% and to perform printing

capabl e of reduci ng unnatural ness of col ors.

mocd® &R deNgl¥epht b§ ROSSLP! & 10 griekeass Bhb Py NG SREEL s
with respect to printing of a gray draw ng obj ect.

in F%Hj}sheeﬁnboidqﬁggtpr oggsgi Pegsdlsct p%rvf r %dtH? Q%%P‘F% dg%al}{ is

replaceabl e di't her masks so t'hat 'S no

col.ors related.to _nozzles offset in the sub scanpi
SORRPEL [ORFPortt NERRGISTECHEIRR BB CRPVARERY Mor2i%

head 21 (C.and Min this enbodi nent) are agglied to
PTHNT geshhitcheRarAR eamp Nt WEilress PR ansi fgler is the

novenent of the nozzle head 21 in the main scanning
regli¥ectii ¢he Aseor dehgbying ftipy inweudy desyi mateoat her/his

printers are different, it is possible to easily

diserparan.each printer by changing dither nmasks in
accordance with the printer w thout changing the

program kegt¢ 8f géber st i¥eri dgiiven 438. a FHEEHE  erfdiment
extension is performed on a gray dot. Accordingly, it

oficg?%gﬁo%'fg@n% tiﬂv%}-]{rc&gﬁg regduce 4 he %n%ggg&?}ﬁngﬁéw% the

a dot ere _ray IS repr esen _ a pseudo
NS AR TR S O R Bedl cobboktaac . 1o 1o
12,Se’tl.he§tsaat1)r{ee e )clem%nlﬁlge[dsi thseprci)fmFGIrG.p%og?:Tet )che%iegl:gg taoS by
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



10

15

20

25

in this enbodinent. A s aresult, even if the pseudo

gray is sonewhat unnatural, the user can be nore
woamsioncssl of the printing result because SOMePCT/JP2007/062840

unnat ural ness of the color is the result of the user

sel ecting the pseudo grayOrode at her/his discretion.

Next, a description is given of a second enbodi nent of

as gﬁg PE £SENLulNGIhon. ThLG 112 Lo il A0rAmshauing @

rinting system 2 according t6 the sec

I n.Fl 2, the.sa el enent s those of FI G are .
G BPFeAPTE® ) e S TTE EPeRel NG aIRe Rarfoated in

description thereof is omtted. According to the
thepPranfRy €Ystem 2 of FIG 12, the raster data

generation part 134 and the nozzle data generation

part 135c¢onrdingeda wnehempraiinggt pak tths ousfserife invention,

printer driver 13 in the first enbodinment (FIG 3 )
theake isnplkembdt@ hrasime geaagirercedat aggepespd o @)t i221uding

and a nozzle data generation part 23, respectively, in
an ti'ﬂﬁg’@f ppbeEs2hg Thatt | §.3)t kenFegandd epdash MRIYm iiSnage

e

different fromthe first enbodiment in that the

prd¥cdce sy @r_bé‘aﬁégfnc{ as L& aka c}@@ﬁ‘e{:@tﬂbffhtpacﬂctﬂ’t?éﬁ@%ta,
th y

e processing he “nozzl e data generation part 135

are .perfor by the raster. data.g ati.on part, 2
e PR G L, BT S b BFRr O bt ¢ 155 it 4 e
tone gonversjon part 222) and tgeanozzle dat a

(Zldeﬁ@W&pgoﬁ é¥§t2@ﬁz?¥§; UR, iﬁecond 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, 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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the printer 20. OGherw se, the second enbodi nent is
the saneas the first enbodinent. That is, the inage
wonros@esissg descri bed above with reference to PCGIPH07/062840
may be perfornmed in the printer 20. According to one
enbodi nent of the presen8ltnvention, there is provided
an i mage processing apparatus (10) including an inage
' s 3 E i gur ed: t o I f: [
L e b L b PR B T bR O ons of
docunent data, e printer (20).havi.n .nozzl e head
the(%(ﬁgfe% e ﬁgﬁglﬂeﬁdsklglféﬁ%’zﬂrh% G o5 BpeSccond
group and a second _nozzle group, the first nozzle
nozgteuPrPiavi IRy A (UplrdPhEz2PEELeF KEERRF dd tif uP
nozzl es whose positions coincide with positions of the
scanoing edipgctinn KKrom gheubogedani #f dig ot iaed aphémage
second nozzle group having nultiple nozzles offset in
prothessnd sEann{2y diongdguerdf tonpéhBomoziziaes pirorkesKng
wherein the i mage processing part (13) is configured

fort BaB8iHI HdbERRHTRER PHOCBESHRINEE] | hitleddier KhieS image
prevented from being applied to and one or nore colors

pro%%% telﬁgg 615%%% Qezc%f gfeg; %oﬁgia@ﬁeer PP &F o AP RIHLA rhGe

pon g to the second nozzl e “group

, sinal fth h s .
proé%g%ﬁﬁéggafF%%¥QQE§E<gﬁ tr%vggﬁé%gfr&§qxh_&fé&?ﬂged to

ion W espec a gray

obj ect contained in the docune data. According to
ando R8Ce RBOBPRBNEOAT S ﬁ@lﬁlt@éie%? i‘%@eﬁ??%‘?ﬁl Ii%a%@ jgFoup are

provi ded a Erinter (20) including a nozzle head (21)
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 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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configured to have a first nozzle group and a second

nozzl e group, the first nozzle group having nmultiple
waaamles’sef K andmul ti pl e nozzl es whose positi 8a%/JP2007/062840

coincide with positions of the nozzles of the Kin a

sub scanni ng direction,-3he second nozzl e group having

mul tiple nozzles offset in the sub scanning direction

fro : 1 ; ' Nals ssi, A9
e R s R R
causi ng docunent, data_to be printed, wherein the.i e_.
nozg P CeE bt E SR PROCORPE o et J P ForReEnd B ain
i mge processing so that the Kis prevented from being
scapgRpiy sdLERF BT JHeEPorSABRET cbP f sIFaY &G Pﬁaect
second nozzle group are applied to nultiple dots
contained pumdilrg daruneatsdadad nozzle group in a single
novenent of the nozzle head in a main scanning
di r ect izmroMdimg espent embadignayt drfaviheg pofgsect: invention,
contai ned in the docunent data. According to one

the@B8b0di PEOVi @A tdie iagSeplrobBY ethy Ofrod el efdrS dareynged
a met hod of perform ng | mage processing for causing a

comﬁ{ﬂ:Q}:eﬁo(gQéc e Q’erdéa@%( %%%H@EEinQaEélr éi\?sﬂfdd ("Hé%rinter

aving a nozzle he , the™nozzle hea
having a first nozzl ro and. c | r
o nEor Pript Sl st PR o b RS E Ao 2o Bet B R
and _nultiple nozzles 0 positions cpincide with
heafod 28] onbher nPRe OEARa 201 RELRSI 5 S0kt Eeaai Agoue
direction, the second nozzle group having nultiple
andngz gEesnef RR2ELe rIXHE s ihes EARAENFOEF @ cITOH Medhnche

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 grouplhaving multiple
nozzles offset in the sub scanning direption 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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nozzles of the K, the nethod including the step of

perform ng the i mage processing so that the Kis
wonreos@aiss from bei ng applied to and one or NOPETAP1007/662840

related to the second nozzl egroup are applied to

mul tiple dots correspondi3®y to the second nozzle group

in a single novenent of the nozzle head in a nmain
inWGANYMNY @ &%Cbbggiwiéhu5%§&5¥¥dé‘énai&5§¥ fraut 8ging

obj ect contained in the docunent data. According to

odj t ' 1.0 re.j :

P L Nt e [P AR Prd o Bt b8, o on dmage

conmputer to execute %fage processing for causlng.a th
PRI PXOPE8 FRPAPIaIceLiitY | % REVpr PRt BT U205

havi ng a nozzle head (21) , the nozzle head £21)
respefthga e Halapeel et gt &t 1d tye @Bl PRARE LRI gFRRRS

the first nozzle group having nultiple nozzles of K
andn eanmiiEe needzbés whosedusinddingm deivAogdehed ihage

posi tions of the nozzles of the Kin a sub scanning
protéecingd mrddranms eeenddad zizheragsroup having nmul tipl e

nozzl es offset in the sub scanning direction fromthe

nozzl es @het beekent Wigr&itida d MREe 1PMOEBESEHthe
program i ncl udes the step of perform ng the inmage

spgéffféf’diﬂg & 1Rk at BErkaike se,Vea{Hc?qzaffi%‘E‘i%ﬁis”Qnd
appl1ed to and one or nore colors related to the
econd nozzl e grou re applied,to .tiple dots
modSf PRI Hrol 64 Rekcub i v s iote, Frdmg Bb8 gpope o
nmovenent of the nozzle head in a main scanning ‘
thyj PEeT$Hh WYt E8pect to a gray drawi ng obj ect

contai ned in the docunent data.
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.
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According to one enbodi nent of the present invention,
there is provided a conputer-readabl e recordi ng nedi um
wO@aeBjooimasi ng t he i mage processi ng program r eceCcdar2007/062840
t hereon. Thus, according to enbodi nents of the
presentinvention, it is-péssible to provide an i nage
processi ng apparatus, a printer, an inmage processing
met hod, and an inage processt program capabl e of
providing a new variation wth respect to the bal ance
of image quality and printing speed, and a
conput er -readabl e recordi ng nedi um havi ng the i mge
processi ng program recorded, thereon. The present,
i nvent i oh- i SThefMAgENPERESE R R ARRFFA T alAPE-SERd5ed
enbodi ments, and variations and nodifications may be
made wi témutmagspanocegstnenpaiie sevpawied (e pessepn image
i nvention. The present application is based on
probapatagefBri causindat gntindppl toaprms dMocuBH06-dEE829the
filed on June 28, 2006, and No. 2007-147354, filed on
prifi#Re havid§0d, ndéhLl&Mdd ¢eat asks16fhakd chawvirey kerekyt
i ncorporated by reference. CLAIM5 1 . An image

noﬂyﬁ%F%§%h gaﬁﬁp%rgééGhd‘HHH%iESBQQﬁp?ntﬁ§m§E&§¥(HB%%ﬂen%roup
part “confi gured to performimage pfocessing for

ausi inter_to print t,d X
n= R g LA TREL LT HE AT o5 B Readhatn e Hofltes
iRy FOB LGOS RAYRRYIR Al APLY I6Tene, S B S the

plurality of nozzles . )
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 configured to
perform the image processing so that the K is prevented from
being applied to and one or more colors related to the sécond
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.

2. The image processing apparatus as claimed in
claim 1, wherein the image processing part comprises:

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



whose positions coincide with positions of the nozzles
of the Kin a sub scanning direction, the second

waaamle1gs oup having a plurality of nozzl es of PEeUIPiIN7/062840
the sub scanning direction fromthe nozzles of the K,
wherein the i mage processbng part is configured to
performthe i mage processing so that the Kis

dra?zéﬁéteg%f?%’é{ %Jgn%‘ijaf&% apR! bﬁ?Kt Qa’@éldirf’%ighl i%te&(rjqeaemﬁe K

second nozzle group are app to a
plurali of dots rr onding.,to the second _nozzle-.
ancl FBnch e siele e ren: SoPOTe g &ty A goBLied
mai n scanning direction with respect to a gray draw ng
to gpftececErf L5t d5RvHme @6d6RENt2/Ata. 2 . The i mage
processi ng apparatus as clainmed in claim1l , wherein
the i mage nsc essvegspant PebhprémiesuredCieKrgaifarm tone
generation part configured to generate  CMYK data with
5 convespeech b0 one o miee cilawisngedbfedtiso cim diinedt nezzle
t he docunent data, and wth respect to the graydraw ng

grRp eekludengreie ¥ he QK aigkadhtaWis oy &l fieasd dikbek
and the colors related to the second nozzle group are

ma <P @aiuQQng 0L G0t Sy 2f 1 d N DA% GoRW RO PRESSdiRNG A thene

conversion part configured to performtone conversion

on one or nore colors related to e fi
SecngBﬁEoiZﬁngu%F%‘épt%% Qe idraf taﬁ“éidéﬁv‘khga é\i{;fgél ng a ]fe;%r &p the
di t her mask causing tone_val ues of the dots .
seqHIt E9FEREI AR The- e OHE 552 BSER8up To-HE Fithety
on the colors related to the
10 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.

3. The image processing apparatus as claimed in
15 claim 2, 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
20 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.

25 4. A printer, comprising:
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second nozzle group in the CMYK data using a second
di ther mask causing dots corresponding to the first

woaamsie1gsoup to be 0 , in the single novement POT/JPIve7/062840
nozzl e head in the main scanning direction. 3 . The

i mage processing apparat®6-as clainmed in claim2 ,
wherein the CMYK data generation part conprises: an

PCB datg g80gi8lholyPatds LANJDWLHLLE geRpral dtRe

data w respec ng objects contained in

t he docunent data nd to extend eac f .t .
groPﬁea 3&§&#§WHQSR8EF38tgﬁPPR're®%e5¥“$b9FﬁéE%e%95§ gﬂ%%lng
the gray drawi ng object; and a col or, conversio art
a Pééﬁ@gbﬁféaf 19 ePt KhenRaB Balalf%ﬁliwwfcﬁOééEﬁgo‘f’hose
the dots of the gray drawi ng object is extended into |
post.héoCveo tatiale #1thAppsilfiters ebnphe iarglesnefzrbenBath 2
configured to have a first nozzle group and a second
subnezzheigy adiypedtienf,i the sezzhé goznzie kpndupghaving a
plurality of nozzles of Kand a plurality of nozzles

plutBes ey PeSihd Dl L FrFelette iW thepoah t s@imioly ieereizhesrom
of the Kin a sub scanning direction, the second

thenﬁééEf gropp.having, gy plurality of nozzles offset in
t e Sub

scanning direction fromthe nozzles of the K ;
o an RIS OSSR B b O S0 HELLOEII snace

prgggsgagg’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 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.

5. The printer as claimed in claim 4, wherein the
image processing part comprises:

a CMYK data generation part configured to generate
CMYK data with respect to one or more drawing cbjects
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
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wherein the image processing part is configured to
performthe i nmage processing so that the Kis

wonesmnime from being applied to and one or NDPETAR007/662840
related to the second nozzle group are applied to a
plurality of dots correspdnding to the second nozzle
group in a single novenent of the nozzle head in a

mai n sc ' irection with respect to ray_draw n

obj ect g%ﬁ%%%hgﬁkyﬁrfﬁgn 2hheRe ?dB%O%RS¥SPFﬂ¥%? e

as claimed in claim4, wherein the inmage processing
CON¥ErEleRnPP i T 0% "OVMRK C@APESgERer bR ot para Tdasti §arede

to generate CMWYK data with.respect to one or nore
grogPawrfiguebpeciie dortaithed CMYKt Hataoesinnta ddirat dagher

with respect to the gray drawi ng object, generate the
mas@WvrKudata tonevvadhiest ofedse tihesKocarckddgundimigots the

related to the second nozzle group are applied to dots

secohdt hezglaygehigwiteg bebjogCchndasgat h® Neo Xy eeSia@RdPabt the
configured to performtone conversion on one or nore

sec%ﬂh°ﬁ§zéﬁécsﬁ(§g.g§ ar heef ik R9EE! §sHPUP dedingnthe

Kin the ata using a first dither nask causing

[ h d
machoRSy ebo0o 0l L5 SRERGERE ERPORS: BBLIE ST o

nozzle g e colorsrte

econd, hozzl e group in the K data usi ng, 4 second |,
be Ly ﬁgrtﬁﬁsﬁlr&%%s i“ﬁ%’ e&?t”!% Sg%gp’aﬂﬁg}legsktet?q H& fhespain

nozzle group to be 0 in the single novenent of the
SCaRp?2Pe hEREC191 t he mai n scanning direction.

6. The printer as claimed in claim 5, 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 1in which each of the dots of the gray drawing object

is extended into the CMYK data.

7. 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
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6 . The printer as clained in claim5 , wherein the

CMYK data generation part conprises: an RGB data
waqgensroatisen part configured to generate RGB dararuPioa7/062840

respect to the drawi ng objects contained in the

docunent data, and to ex@8nd each of the dots of the

graydrawi ng object with respect to the RG data on the

or Eihell B ROGFELS5b AP OB G Somieu by Biticigos

each of
. the dots of the ,gray draw ng ohject .i s, extended into
coingelecmed 5’95.11:3’81?5 Aoﬁeiié}iﬁod%ozfzqﬁegr Pér ﬁpﬁ gki Jr‘rrglgaé sy

processing for causing a printer to print docune .
scanfsing diregbiont thﬁachg BRPZl% e, NERERR 03 AHrality
head having a first nozzle group and a second nozzle

of mpxmifes tdfefskitr $h hbe zdeb gernnitayiddgestppor &reeyore
nozzles of Kand a plurality of nozzles whose
nozP0sd tdORSH ¥, Nehdemyt hbd peshpi isnpfrhiehetrpzefes of
the Kin a sub scanning direction, the second nozzle
group h@;\éﬁgrﬁ\iﬁbuméiirya% PWEsed nef Esethan tie wuls
e

scanning direction fromt nozzles of the K, the

net ho ri Si . sf;ep. of - i t bPBOLelated
oo T Sebet FoF S5 Y HAPPTLoR T Sravent o Fras betng
applied to and.one or nore colors.relat ;
to Eggoﬁﬂc% ﬂ%zﬁeoﬁﬁogpeaﬁﬁpw%gl?% B g:ﬁ.g# igltl ;Lng °§ofgte
corresponding to the second nozzle group in_a single .
corppFRARAENSftQ Heoh S25PBNBE %R %I%E? A EafiiHge mevemen
direction with respect
of the nozzle head in a main scanning direction with respect

to a gray drawing object contained in the document data.

8. The method as claimed in claim 7, wherein the
step of performing the image processing comprises the steps
of:

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
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to a gray drawi ng object contained in the docunent

data. 8. The nmethod as clained in claim7, wherein the
weneqs/oof7sper f ormi ng the i nage processi ng conpr PEEIP100T062840

steps of: generating CMYK data with respect to one or

nore draw ng objects com%ined in the docunent data

and with respect to the gray draw ng object,

col Qefé’i_ll[éi{égi the tﬁ&”&é@ﬁﬁ h&z U gﬁrcﬁ‘fp lieashet BRYK @fgh
e colors related to the second nozzle group are
,applied to, dats of th ray. drayi,.ng ohj -1
us“ﬁ)‘gr? o RS tdgﬁzlegomﬁgsﬁg%lﬁy%%g o%%etsgrco%r%(eébggﬁggg to the
~related to the first nozzle group including the K in
firgheneide datorrusPrngeals i ?‘%tt]g‘? t?ﬁg?gjr?ag}?"@g‘%gi%naf&}ﬁ%
val ues of the dots corresponding to the second nozzle
nozgteupezd be the maia spanheedl é+5e¢Eidi-ed to the second
nozzle group in the CWK data using a second dither
mask causing dots corresponding to the first nozzle

group to be 0, in the single novenent of the nozzle

head in ¢ he TR heSRaANAOGcTh IR i10N.c12imTBe whtheth ashe
claimed in claim8, wherein the step of generating the

stemfg géﬁér&@mg 13RS & sheRsScohprossnerald na RBodat a

espect to the draw ng objects contained in the
ar ay oG i BeFER TP eTbERT T Yo TG Haraoon @
objgggnggth£ggén§1%Rk?%%éu%ggt 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.

10. 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 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



converting the RGB data in which each of the dots of

the gray drawi ng object is extended into the CWK
wdabas/olB8s A conputer-readabl e recordi ng nedi URCDAP2007/062840

which is recorded an inage processing program for

causing a conputer to exé®gte image processing for

causing a printer to print docunent data, the printer

stég;a\efn@eéfe%zﬂ@ headnde freeeseihgads h@ww&r?e fid it

nozzl e group and a second nozzle gfoup, the first

e%ﬁztle%. ?5:8%{#%@ %r%gﬁvﬁ%&rt%l 'a'ﬁ)él Bfnengfzﬂn&:se Cgoll&.%ﬂq'eﬂated

plurali noz ose p03|t|ons col nc

sitions .of the nozzl es of th S

to B0 e bt Lo COTGu A GTBLORS HRVE oo i dRarty fots
of nozzles of fset in the sub_scanning direction from

CoORnRSRRGEEREs tof thheSgcondizalf SREUPNaY e pF e Mpyement
program conpri ses thestep of perform ng the imge

of piiscesgizdg seadhin a heik issapnéngntadett bom beitiy respect
applied to and one or nore colors related to the

to seemay dezwh aggsloigctarerapinesd iho theplocahertty ddtadot s
corresponding to the second nozzle group in 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.



