DESCRI PTI ON | MAG NG METHOD AND | NKJET RECORDI NG
APPARATUS TECHNI CAL FI ELD The present invention

woeb@iee2general |y to an i magi ng nmet hod and anPCmMP20e6/313044

- recording apparatus , and particularly to an inmge
processi ng techni que used in an inkjet recording
apparatus that involves recbrding an i nage using a
recordi ng head configured to di scharge i nk. BACKGROUND
ART An inkjet recordi ng aEparRaPUIONs configured to
print an image through inkjet recording to thereby
realize high quality imging at relatively |ow cost.
Wth the wi despread use of the personal conputer, the
i nkj et recopiREs aRPAIGH Y INREESMREGORSIT® Hppaiseds
as a color 'Inmage output apparatus for the persona
conputer. An inkj et recording head used in such an
i nkj et recording apparatus has plural nozzles
arranged in the sub scanning direction (i.e.,

5 Eﬁﬁﬂ&iiﬁgﬁﬂﬁkﬁction of recording paper) , and is noved

in the main scanning direction (i.e., direction
per pendi culTae poesért tinwaitiiog diedates oderRraccbrtdl 7§
.paper) by a carriage nechanism The nozzles of the
inigiely meenbdi agd headirkietcartiogdied dppalisolmr gad nk
droplets at appropriate timngs according to dot
Patdien sdatargbial Nthe @rocessing technique used in an

inkjet recording apparatus that involves recording an image
10 using a recording head configured to discharge ink.

BACKGROUND ART

An inkjet recording apparatus is configured to
print an image through inkjet recording to thereby realize
high quality imaging at relatively low cost. With the
15 widespread use of the personal‘computer, the inkjet recording
apparatus is becoming commonly used as a color image output
apparatus for the personal computer.

An inkjet recording head used'in such an inkjet
recording apparatus has plural nozzles arranged in the sub
20 scanning direction (i.e., traveling direction of recording
paper), and is moved in the main scanning direction (i.e.,
direction perpendicular to the traveling direction of
recording paper) by a carriage mechanism. The nozzles of the
inkjet recording head are configured to discharge ink droplets

25 at appropriate timings according to dot pattern data obtained



by devel oping print data. In this way, the ink

dropl ets discharged fromthe nozzles are adhered to
woeoewridimng paper to thereby realize i mage pri nPCNGP20A6313044

i s descri bed above, the inkjet recordi ng apparatus nay

be used as an output apparatus of a personal conputer.

In this respect, techniques2for increasing the

recordi ng speed, inproving the image quality, reducing
Whelezppapahygspsize,dand r dduchng vae, apgpariatusiropdets

are in demand. It is noted that speed increase may be
di@hiaz8daby rbi Ctieasidkk e ar@k adhs£6ar €8 HdotRling paper to
frequency, increasing the nunber of nozzles, or

ﬂﬂéf%%%ﬂgeéiié?'£%ﬁﬁeQ§§ﬁ{g%bQ” in a case where the

printing resolution i er than the nozzle

resol ution, for exanple..|l e quality. inprove ma
be realizeasb§sn$%?é§%ﬁ?%j4§§ Fhe%ﬁgz%¥%%eorrﬁﬁéga£§% né
the printing resolution, for exanple. In order to

5 FRpaterEssPREdP netRASS AN AURYE qUBRTR VS i & &rgrenal
at the sane tine, the nunber of nozzles nay be
damprugased o tedsivesprgth rresbhioben PerF ntngrpasiing the
smal | dots. However, it is noted that by increasing
tdw rilrbespetd noz@pasyindeats 2magk trhelitk| eteducing the
recording head is increased to thereby cause cost
dﬂﬁéﬁ%@%@-sﬁ%§9,ah& SR thRatppArk 864 €asE: idrd R@ demand.

Size of the recording head may |l ead to an increase in
Ihb%jp%%E%hltﬁg%esﬁge&rﬁhéfggs%tm%?CBéd£QQlized by increasing

10 the ink discharge drive frequency, increasing the number of
nozzles, or printing at a lower resolution in a case where the
printing resolution is higher than the nozzle resolution, for
example. Image quality improvement may be realized by
miniaturizing the nozzles or increasing the printing

15 resolution, for example.

In order to realize speed increase and image
quality improvement at the same time, the number of nozzles
may be increased to realize high resolution printing with
small dots. However, it is noted that by increasing the

20 number of nozzles, the size of the inkjet recording head is
increased to thereby cause cost increase. Also, it is noted
that an increase in the size of the recording head may lead to
an increase in the overall size of the inkjet recording

apparatus, an increase in the amount of vibrations and noise

25 upon moving the recording head, and an increase in the power
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apparatus , an increase in the anount of vibrations

and noi se upon noving the recording head, and an
wone7@aerei n t he power consunpti on armount, for egaapi0es/313044

As can be appreciated fromthe above descriptions,

speed increase and inmage quality inprovenent are in a

tradeoff relationship. In+thts respect, use of a

techni que that involves superficially increasing the
doesahption ayowdf usidmegxthelar r ahgermemtbefaproadiesedsfrom

bei ng proposed (e.g., see Japanese Lai d-Open Patent
HRebliveabi Q8s M pZrAfi S3pedapaneseafateid MNauge quality

3,533,771, and Japanese Lai d-Qpen Patent Publication

%ro%ggéﬁazgpézﬁ') § Aladed sRotedat Dt sy S techni que

S been developed in view of the demand for higher
resol ution_and the fact .that nonochro £ Nt I
general |y ageghh%r29%§§95H Fﬁgnogo o#egﬁ?#héékfﬂg% lﬁvoives
According to this techni qgue, nozzles of the three
SR ¢ e bl Br S FRATEM, they RSOV B Oy Pardd S dmge §16n
the sane scanning lines that are shifted fromthe
Fposingeorstobf bhazkl e deiby proresrdnted o FietcHapanese
Wth such an arrangenment, in the case of performng
IEiRRobeaeat sRy Pyl idatign Mback-26ab3 zethinnddea®latenk No.
and conposite black realized by conbining the three

PrizmEYy1CoLAA TaksSHdRY 1ha usednf PaLERt MBI cation No. 2001-
nonochrome i mage so that the printing resolution for

@%%B:?gﬁtlf g?grg%f%c& ngIH.r?g:g +HEY @@cﬁﬁ’ﬂ&h@ Iliglse I:Fgé.rﬂtdie'{}gloped
ge printing wthout causing a

jg?%&%%S%fi@hghgeéggéngg¥;ﬁ¥% %%'resolution and the fact that
monochrome printing is generally used more often than color
printing. According to this technique, nozzles of the three
primary colors (magenta, cyan, yellow) are arranged on the
same scanning lines that are shifted from the positions of
black nozzles by 1/2 the nozzle pitch. With such an
arrangement, in the case of performing monochrome image
printing, black realized by black ink and composite black
realized by combining the three primary cblor inks may be used
for printing a monochrome image so that the printing
resolution for monochrome image printing may be double the
printing resolution for color image printing without causing a
decrease in the printing speed.

Also, in order to miniaturize the head size and

increase the nozzle density, two rows of nozzles may be

staggered with respect to each other. Such a nozzle



Also, in order to mniaturize the head size and
i ncrease the nozzle density, two rows of nozzles may
woeowtragger ed with respect to each ot her. Suchrar/JrP2006/313044
nozzl earrangenent is particularly applied to a
pi ezoel ectric recordi ng head, which has rel atively
| arge piezoelectric el enents-so that densification of
the nozzles is highly demanded . According to the
drechgiegaetdi s cpaseidtulartllye apbdvedi ted docnmeitestric
conposite black is used in addition to black from
IR 1hBKheddd Wie-H M=ge renbiaiy1 ¢ol Hfgd qrd R lakeric
arranged on the sane scanning lines while the black
%%emézgsst RELE St dtad Ry o/ 8ft eﬁe N2} o i tsc%ltﬁl@gw
e scanning line positions of the primary col or
4% zzIe§ Therefore, the techni que of staggering the
of one nozzle row with respect to the nozzles
of another _nozzle rowtoq increase the, nozzl e densit
5 and nini at AFF2EIIRRE %g@%ltfghﬁéguﬁo?l%%l%?ﬁ?ollﬁ’e&h\ﬁ ghove-
t he above technique for realizing high quality imaging
citteldi ghcepertls, | eprmdsartanblask hszp$ed in addition to black
~densification/head mniaturization and
fHoghbqueaki tykhi g syreedhprienprigacanootoberazzdlesz edeat
the sane tine based on the above-described techni ques.

r3EGsG8UBE Ghe Témd NVENT:GY A¢aek diRgld ot ASRACt nef

the present invention, an inmaging nmethod and an i nkj

neotzzrl%%ogglengh_:@?@@{ E’B}}Jsl/@r & nif 9}5&9@9 pitch from the scanning

10 line positions of the primary color nozzles. Therefore, the
technique of staggering the nozzles of one nozzle row with
respect to the nozzles of another nozzle row to increase the
nozzle density and miniaturize the head size may not be
combined with the above technique for realizing high quality

15 imaging at high speed. In other words, nozzle
densification/head miniaturization and high-quality/high-speed
printing cannot be realized at the same time based on the

above—-described techniques.

20 DISCLOSURE OF THE INVENTION

According to an aspect of the present invention, an
imaging method and an inkjet recording apparatus are provided
that can realize high-speed/high-quality imaging and head
miniaturization at the same time.

25 According to one specific embodiment of the present
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that can realize high-speed/high-quality imging and

head m niaturization at the sane tinme. According to
woneo7apensfi ¢ enbodi ment of the presentinventi 8aTaAP2006/313044

i magi ng nmethod is provided for realizing full color

printing using an ink head configured to discharge

bl ack ink and a plurality & color inks, the nethod

i ncludi ng: printing a nonochrome imge portion by
ipRiemttiing anpima@ing ynedtholl nst pragiéed fimsi npaflieibbagikll

ink and an arbitrary nunber of the color inks , and

JY1H bREndi SECHhY ast ahkl Rebat veenidled itstdikasbeye black
usi ng pseudo black ink that is realized by a remaining

. r; of r.d Acear dj : . af
50 Qg Bt rod Bitor B650) S A 00one pometog!

printing nay,be. realized wthout_ incr ing the .
size. In oﬁglﬁF%?%f?éﬁné’ ol Pﬁeﬁ??g%hégf?gg%b&éggggglng &
are printed using the arbitrary nunber of, the col or
RS dYadf ustrat grafr sl dfdeowitR Peagect™ 47tha®
second raster printed using the pseudo black ink. In
snidttirerypnehber eof eftsodiohent 1nka t ehd g intiper fospegnd
- between printing the nonochrome i mage ‘portion using
#diedH aekbeBkeandeidiefiardti traatygraunbeng gfsdute® ddlaok ink
inks , and printing the nonochrone i nmage portion using

{8 Blsackah keqthe ArkiddianngnuiBer 06t the: cller Lhks..
and the pseudo black ink depending on the imge object

Aé@g%dyhthg HRQ°§£5é€%fdf“%ﬁ% present embodiment, high

speed/high quality printing may be realized without increasing
the head size.

In one preferred embodiment, the first rasters are
printed using the arbitrary number of the color inks to adjust
a gray balance with respect to the second raster printed using
the pseudo black ink.

In another preferred embodiment, switching is
performed between printing the monochrome image portion using
the black ink and the arbitrary number of the color inks, and
printing the monochrome image portion using the black ink, the
arbitrary number of the color inks, and the pseudo black ink
depending on the image object type of the monochrome image
portion. According to one aspect of the present embodiment,
in a case where color portions and monochrome portions are
intermingled within an image object, the monochrome portion of

the image object may be printed at the same resolution as the



portion. According to one aspect of the present

enbodi nent, in a case where color portions and
woumomheaee portions are interm ngled wthin aRCTARINE6/313044

obj ect, the nonochrone portion of the inmage object nay

be printed at the sanme resol ution as thecolor portion

of the image in order to prevent an awkward appearance

of the overall inage, for exanple. In another

qulefre ppedienbofli thentimadee imppodhrobte premgmtpert ewkwasd

printed using the black ink and the pseudo black ink
dopcarcase whetke thieeMINOGHEQRE FEROExAMIL 0N

corresponds to at | east one of a character or a line .

In anot her pr gf grfed (Godi BN knpbAi Aef8S S N IR ome
ink head is conflgured to adjust i nk dropl et sizes of

the bl ack. |nk a e c£ol qr | I
SESmathi it FaieT s rged Fohalgfaftls RE B, Bhefa
equal to the |nk draopl et sizes of the color ink u on

5 Bicok A% LRecnBRBCHRITRS (TsqBOpaFPFoRe AAds dOTTie0
one aspect of the present enbodi nent, gray bal ance
aeviesroods ta aheleatocmevE PERTREERE &F Wsildgerhe
pseudo bl ack ink may be reduced, for exanple. In
anot her pr eheanethenod frented tehlbodmdnem‘topireta Siapes whkre
the color inks are determ ned based on a dot

@d angemenl pat teff Qirdde omeageBEONEk | ARG i0Idiizen. of the
According to one aspect of the present enbodi nent,

1910l 8 llnﬁkk aﬂat %n@ra&wﬂ A5 Psendo ; Rk agkoh ke dots o the

nmonochrone | mage nmay be prevented from standi ng out.

10 black ink is arranged to be greater than or equal to the ink
droplet sizes of the color inks upon printing the monochrome
image portion. According to one aspect of the present
embodiment, gray balance deviations in the monochrome image
printed using the pseudo black ink may be redﬁced, for example.

‘15 In another preferréd embodiment, the ink droplet
sizes of the color inks are determined based on a dot
arrangement pattern of the monochrome image portion.
According to one aspect of the present eﬁbodiment, color ink
dots printed as pseudo black ink dots of the monochrome image

20 may be prevented from standing out.

| In another preferred embodiment, the monochrome
image portion is printed at a sub scanning resolution that is
double a color image sub scanning resolution for printing a
color image portion.

25 In another preferred embodiment, the number of
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I'n another preferred enbodi ment, the nonochrone image
portion is printed at a sub scanning resol ution that

wo0dmuwi2ze a col or i mage sub scanni ng resol uti 8aTfIP1006/313044

printing a color image portion. In another preferred

enbodi nent, the nunber ofscans performed by the ink

head in the main scanning ditection is changed

dependi ng on whet her the nonochrone i mage portion is

fafainkt edrooraed dbyrtharsige peeti on tke pndin extanning direction
anot her preferred enbodi nent, a dot printed using the
i@ﬁ%%ﬁ@g@ﬁaggpéﬂﬁiﬂé FosiHdtored tad) Aacedthitdna idelige portion
printed using the black ink, or the pseudo bl ack ink

j%ﬁg:::ji t@ESBEi Qnesh dn hetjueen twendot sppiisded using

bl ack 1nk. According to another specific

enbodi nment _of _th resent inv ' i nkj :
recordi ng nggP%E%gri r?ﬁ%ﬁﬁeggg&%ﬁg%megFhg¥g%}%r%ﬁi?tgﬁ
a recording nmedium the apparatuys,including: an,ink
Had EhRf PHEFED BT sitkare POPAEECTRR %%bag%?'ﬁi dPafi fgt
of color inks while noving back and forth in a main
wriarhsidnysdhgethe opladiatinks per peadrearde Rleck dgy dot is
scanning direction corresponding to a conveying
sbsiedined af bheweecorwh riptwegirintedhessign thee Lileick ink.
head i ncludes a first nozzle row group and a second
nozzl e rowagkeulind heo fansindi0zpkeifow ghiosmindicd wdi Rge

a bl ack nozzl e row having bl ack nozzles for
present invention, an inkjet recording apparatus is provided
that forms an image on a recording medium, the apparatus
including:

an ink head configured to discharge black ink and a
plurality of color inks while moving baék and forth in a main
scanning direction that is perpendicular to a sub scanning
diiection corresponding to a conveying direction of the
recording medium;

wherein the ink head includes a first nozzle row
group and a second nozzle row group, theAfirst nozzle row
group including a black nozzle rowAhaving black nozzles for
discharging the black ink and at least one color nozzle row
having color nozzles for discharging at least one color ink of
the color inks, the black nozzles of the black nozzle row and
the color nozzles of the at least one color nozzle row being

arranged at first raster positibns with respect to the sub

scanning direction, and the second nozzle row group including
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di scharging the black ink and at |east one col or
nozzl e row havi ng col or nozzles for discharging at

woOeastolone col or i nk of the col or inks, the bl ack/JrP2006/313044

nozzl es of the black nozzle row and the col or nozzles
of the at |east one col or nozzle row being arranged at
first raster positions w ttBrespect to the sub
scanni ng direction, and the second nozzle row group

a ptuudihga ef walat ynoofzleolrows nibzviey raviohawizizg esofor
nozzl es for discharging the color inks other than the

Alkchaagi n@nen& dddlor Nkkiso ohbedi sEhargesd &y ke tf bhet color
nozzl e row group, the color nozzles of the second

iw?cbebéoa@a%&@éapgé@ia@,g @' 2nged RbzSECONG: TASSY, the color

positions that are shifted fromthe first raster

positions [ n the sub scanning directi.on b

nﬁgféﬁﬁ Bftt%e;s%ﬁﬁP HE 4 g@oﬁgwn%ﬁ%?%agékﬁ 90uggﬁgd at
configured to perform pseudo black _printin )

SRICPRE] ﬁasseﬁow%lwn%gthétpééadﬁhbf’g%% %ﬁﬁmg o sirst raster
substituting a black dot of a nonochrone inmge portion
nesiigons Leathe tsup cfcampdngofdreabbon &y guslift ifoRedzae

a correspondi ng raster position of the black dot.
PAeebr:dang to one aspect of the present enbodi nent, an

i nkj et apparatus with a relatively sinple

configuratipa sscoi@visied d halr bEoeapad! €orfifigald zong
hi gh speed/high quality printing and m niaturization

R BT PRl Ao et bt e ookt
ﬁgéﬁékebigg&oéo£rghgégfguting a black dot of a monochrome
image portion using at least two of the color nozzles
positioned at a corresponding raster position of the black dot.
According to one aspect of the present embodiment, an inkjet
apparatus with a relatively simple configuration is provided
that is capable of realizing high speed/high quality printing
and miniaturization at the same time.

In a preferred embodiment, the color ink discharged
by the color nozzles of the color nozzleArow of the first
nozzle row group corresponds to one of magenta ink, cyan ink,
or yellow ink.

In another preferred embodiment, the color nozzles
of the at least one color nozzle row of the first nozzle row
group are used to adjust a gray balance of the monochrome
image portion.

In another preferred embodiment, switching is



nozzl e row group corresponds to one of magenta ink,

cyan ink, or yellow ink. In another preferred
wentrdileeat , the col or nozzles of the at | east PONEP2006/313044

col or nozzle row of the first nozzle row group are

used to adjust a gray bal ance of the nonochrone i nmage

portion . In another prefer%ed enbodi nent, sw tching

i sperformed between printing the nonochrone i mge
pasifagmetiebétwedn nozizlte ngowhgr napo amdongr i imteigeg usheg the

nmonochronme i mage portion using the first nozzle row

f3a¥PnaRd1 & heow agaieh REEZbeihennhgr eny miepeiitiong anags
i mage obj ect type of the nonochrone inage portion.

p%%%qggiag%%Q ONe & thaok1EheoRr g5 sPadidmertoniNnozzle

a case a color portion and a nonochromnme portion

are interningled wthin an_inmage.obje t
GNP R T 1 TPy b NEPEnPBCar T Ghpshe monochrome
resolution as the color portion in order to prevent an

5 %%ﬁ@@aparébﬁ%araﬁ&%??ﬁlnﬁh§°o€8?aﬁ?p?ﬁgg%€1%5?%§§§ﬁﬁle.

I n anot her preferred enbodi nent, the nonochrone i mage
epbodiivanits priatesaisihayet hecplepst PEBEARE FrsvagFeRechrome
-and the second nozzle row group in a case where the
pwiachr are inegemprariddwichineapoidsgd olatedteastheone

of a character or a line. In another preferred

A BRAL potPisn GRASE BMherentbe hbkiheashns rearfivgitadas

to adjust 1nk droplet sizes of the

the color portion in order to prevent an awkward appearance of
10 the overall image, for example.

In another preferred embodiment, the monochrome
image portion is printed using the first nozzle row group and
the second nozzle row group in a case where the monochrome
image portion corresponds to at least one of a character or a

15 1line.

In another preferred embodiment, in a case where
the ink head is configured to adjust ink droplet sizes of the
black ink and the color inks, the ink drdplet size of the
black ink is arranged to be greater than or egual to the ink

20 droplet sizes of the color inks. According to one aspect of
the present embodiment, gray balance deviations may be reduced
'in the monochrome image portion printed using pseudo black
)
printing, for example.

In another preferred embodiment, the ink droplet

25 sizes of the color inks to be discharged by the color nozzles
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bl ack ink and the color inks , the ink droplet size of

the black ink is arranged to be greater than or equa
woaod7hveoizak dropl et sizes of the col or inks. AeCoOOPing313044

to one aspect of the present enbodi nent, gray bal ance

devi ati ons may be reduced in the nonochrone image

portion printed using pseuddd-bl ack printing, for

exanpl e. In another preferred enbodi nent, the ink
aHOpletrai 288 Wsddhercel doti Aksahgehentisoitanrged fbyhe

the col or nozzl esare determ ned based on a dot

nfrlo g,‘é&@”&mQ@é 183 1% 1 haBBRACHE ON® dERGRRRAT b@Nthe

Acror hng to one aspect of the present enbodi nent, the

col or . dot. printed t e p1: VA

pﬁf@ﬁ@ﬁt83b5?5%$%?hﬁ%F%gE%%? ﬁgetﬁéﬁﬁgﬁgcfione ?%SESO black
ortion, for exanple. In another preferred enbodinent, .

“@Mbb§08ﬁﬁY%ﬁg§%§HFﬂt?&ﬁngﬁnghguhnﬁ%c ?nﬂ?qoﬁéﬁgme tmage

portion is arranged to be at |east double the color

Hortgens ufoscexdpee + esol ution for printing a col or

i mge portion. In another preferred enbodi nent, the

nunber of Secaasopiesf qrmetbrned kabbdkuéead ihe thd meiapning

scanning direction is changed dependi ng on whet her the

FENGREGRE oE MBBE MeHddHHdbnieS bbbt pdrdfom wlafranyege to be
portion is printed. In another preferred enbodi nent,

dihe & ltoﬁoqﬁﬁe PELOt S S hRGePSaHdO-Rh ALKy ddsdutlibe for
second nozzle row group through pseudo black printing
plrsinacrirn%n%eg:oigr blemaac_:‘j-j . p%cr ritont.o a

In another preferred embodiment, the number of
scans performed by the ink head in the main scanning direction
is changed depending on whether the monochrome image portion
is printed or a color image portion is printed.

In another preferred embodiment, the color dot
printed as the pseudo black dot by the second nozzle row group

through pseudo black printing is arranged to be adjacent to a

black dot printed with black ink by the first nozzle row group.

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.

FIG. 1 is a cross-sectional diagram showing a

configuration of an inkjet recording apparatus corresponding
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bl ack dot printed with black ink by the first nozzle
row group. BRI EF DESCRI PTI ON OF THE DRAW NGS O her

wohpemiene f eat ures and advant ages of the preseRCT/IP2006/313044

invention will beconme nore apparent fromthe foll ow ng
detai |l ed description when read in conjunction with the
acconpanyi ng drawings . FI-G1-1 is a cross-sectional

di agram showi ng a configuration of an inkjet recording

t@ppar ahdge Cosc@spiontiapgheaansi sagerdiaeprd ry appadahest of
according to an enbodi nent of the present invention;

theGoréstataidyagram;i | lustrating a mechani smof the
i nkj et recording apparatus of FIG 1 ; FIG 3 is a

Cross-sect %g?al 2 ?i%gar Hy J g%‘?(' Eglgswg:?ﬂi raatn{.e%aﬂﬁfsﬁ of the

conveyi ng t o he Tn recordi ng apparatus o

FIG 1 : FI 4 is a bl ock _djagram show ng a
l@&?ﬁ?fﬁgﬁ?ﬁ?ngrp%fapé’ onuh?ig' 2?1 t he inkj et
recording apparatus of FIG 1 ; FIG 5 is a block

di agr am shB# ng3 al T chfdrpseaceehionrat mAtRITIHEESLERT 2
perfornmed at a host PC and the inkjet recording
capfaparasiof ¢&f G conveFliGg Beis of athwiiawishowesgrdheg
nozzl e arrangenent of a head unit of the inkjet
dpeendiuBgoappasatus of FIG 1 ; FIGS 7A-7C are

diagrans illustrating an i magi ng nmet hod according to
an enbodi mpRE of ihe; BHR&NY LBYEAt ERing a configuration
of a control unit of the inkjet recording appafatus of FIG. 1;

FIG. 5 is a block diagram showing a configuration
of image processes performed at a host PC and the inkjet
recording apparatus of FIG. 1;

FIG. 6 is plan view showing the nozzle arrangement
of a head unit of the inkjet recording apparatus éf FIG. 1;

FIGS. 7A-7C are diagrams illustrating an imaging
method according to an embodiment of the present invention;

FIGS. 8A-8C are tables indicating preferred ink
droplet sizes according to various condifions in the case of
using the imaging method of the preéent embodiment;

FIGS. 9A and 9B are tables indicating total ink
consumption amounts in the case of using the imaging method of
the present embodiment and in the case of simply using black
ink;

FIG. 10 is a diagram showing an image including

image objects of different types and colors;
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FIGS. 8A-8C are tables indicating preferred ink
dropl et sizes according to various conditions in the
woasw@/eé726si ng the i magi ng net hod of the preseRCT/IP2006/313044
enbodi ment; FIGS. 9A and 9B are tables indicating
total ink consunption anmounts in the case of using the
i magi ng nmet hod of the presért enbodi nent and in the
case of sinply using black ink; FIG 10 is a diagram
showi ng anFigege limnehndding aragdiabjsect sildfusdirkténgmn
types and colors;FIGS. HA and H B are di agrans
ekbhPSL £t b aF @i&mhagyaﬁaﬁﬁa@é Wiy ivh¢ amabiBgemethod
using the inmaging nethod of the present enbodi nent;

Igﬁ% E@é&@PQa&%%; gtdlagrans illustrating: anot her

Rry°case of printing an |nage u3|ng the i magi ng

nethod of the present e di nen

are dlagraﬁ%§$1lﬁ§§ gggaﬁﬁ?hé al?%ﬁ%fary %ﬁgg%gg another
printing an inmage using the inmaging nethod of th

SHEEROATY cFBRAi rﬁrlné?ﬁagF‘P’G inede IHIRGHRE |1H’69&a?| fgthod
set values for different printing nodes realized using
offthehenpgesen nedrtipdlioenthe present enbodi nent. BEST

MODE FOR CARRYI NG OUT THE I NVENTION In the foll ow ng,

pref erred enbodi 1B tahdofl3Bharpr @samtamsnvidnhistiraaieg another

described with reference to the
exemplary case of printing an image using the imaging method
of the present embodiment; and

FIG. 14 is a table indicating set values for

different printing modes realized using the imaging method of

the present embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

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

FIG. 1 is a diagram showing a configuration of an
inkjet recording apparatus that usés an imaging method
according to an embodiment of the present invention. As is
shown in this drawing, the inkjet recording apparatus includes
an apparatus main frame 1, an imaging unit 2 that is
accommodated within the apparatus main frame 1, a paper
feeding tray 4 arranged at the lower side of the apparatus

main frame that accommodates plural sheets of recording paper
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acconpanying drawings . FIG 1 is a diagramshow ng a

configuration of an inkjet recordi ng apparatus that
wagew/aer26 magi ng nmet hod according to an enbodi REMAUPING/313044

the present invention. As is shown in this draw ng,

the inkjet recording apparatus includes an apparatus

main frame 1 , an imaging thit 2 that i s accommbdat ed

within the apparatus nain frame 1, a paper feeding

(reayrd iaygr asdean)at3 t ke doowerisgdeecianien dppdiedt gsnveys the

mai n frame that acconmodates plural sheets of

HeRetdhpIpReeer { recar disngeaediref) tiBe , pAoOMeRMiifg tray 4 to
mechani Sm 5 that conveys the recording paper 3 that is

tgl%d Jn%%%{:}h paper deed g%lg.(7@¥y4“t£§\[/t@eaf e‘&gatﬂn'tﬁe side

a de Ivery tray arranged the side of the

ratus L0 frame re cordl
C%D%glgl F@B?Eﬁ A &R riaﬁﬁgéhltg ‘P’eccgrrl deoletrhecrr!)grc()jgL yf)taﬁgr 3
imaging unit 2 . It is noted that the illustrated
%isn l@‘]eétl"?é%r AFHRY aFpMRGFs 151 $6CPRERD d%%e%e%gay &hgeimaging
printing unit 7 that nmay be detached fromthe
wpdfakat us main frame 1 . The dual -side printing unit 7
is used upon perform ng dual side printing. In this
case, aftertabsinegel ithgy itheedldnsbnetsd denlgfett ecording
recordi ng paper 3 , the conveying nechanism5 conveys

ddparaeeer diBg PAPRIddd A dieveEsBedpractinn wa d rakhblemay
récording paper 3 may be fed into the dual -side

H%wdgfa%geﬁgkiog tﬂé]%?ﬁg%athgemgyﬁlf§éﬂ@ Pri nfdNGudAltide

rns t recor di ng paper

printing unit 7 is used upon performing dual side printing.

In this case, after an image is printed on one side of the
recording paper 3, the conveying mechanism 5 conveys the
recording paper in a reverse direction so that the recording
paper 3 may be fed into the dual—éide printing unit 7. In
turn, the dual-side printing unit 7 turns the recording paper
3 to the other side and feeds the overturned recording paper 3
to the conveying mechanism 5 so that an image may be printed
on the other side of the recording paper‘3 to then be
delivered to the delivery tray 6.

The imaging unit 2 includes guide shafts 11, 12,
and a carriage 13 that is supported by the guide shafts 11 and
12 so that it may slide along the guide shafts 11 and 12. The
carriage 13 is moved by a main scanning motor (not shown) in a
direction perpendicular to the conveying direction of the

recording paper 3 (main scanning direction). It is noted that

»
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3 to the other side and feeds the overturned recording
paper 3 to the conveying nechanism5 so that an inmge
woayo7lmeoasi nt ed on the other side of the recor #CmgP2006/313044
paper 3 to then be delivered to the delivery tray 6.
The imaging unit 2 includes guide shafts 11, 12, and a
carriage 13 that is supportldd by the guide shafts 11
and 12 so that it nmay slide along the guide shafts 11
taad ré2ordhey qargdragenidyiiagmivesctiora amal thec eamichgge
nmotor (not shown) in a direction perpendicular to the
meINEY HDBe gt 8L tHreN 10fl ukReategoilimgs paper A3 (BBsRown in
scanning direction) . It is noted thatthe recording
er C e tis t {4 [
bt oo e s ra o P S B II I
FIG 1, the carria 3 includ a, recardi 14
CoBEPEEBIMAR A ot L8P DERAF gio Rt dp S S et
nozzl e holes_as ink discharge outlets arranged .
hoRepesh. 1k sbi SHREIK OB EEF dFErABIGS theaORabl $1s0, an ink
arranged on the recording head 14 to supply liquid .
ceirtic)idye 1hels etradinadpliyeadraagedton sthvtuegornang head 14
one alternative exanple, the ink cartridge 15 may be
deppeed byqaidsulirnikanko ahd rheosding dmadrdy.beIt is noted
configured to have ink supplied thereto froma main
HARK 4 nl BnONg) €I i&re REmMHEEOr Shadimeathrkd- i@ 15 may be
conprise four inkjet heads that are configured to
di r,ge.. i nk C r I ( el :
o L i T e e B B i

anot [
have q%& gégp iéé %ﬁgié%%?%&%ﬁng Hgﬁg-%ﬁa”?y

In one example, the recording head 14 may comprise
four inkjet heads that are configured to discharge ink droplet
of colors black (K), cyan {(C), magenta (M), and yellow (Y),
respectively. In another example, the recording head 14 may
comprise a single inkjet head having plural nozzle rows that
are configured to discharge ink droplets in the respective
colors. It is noted that the number of colors and the
arrangement order of the nozzles are not'limited to the
illustrated examples.

Also, the inkjet head realizing the recording head
14 may include energy generating means for discharging ink
such as a piezoelectric element (e.g., piezoelectric actuator),
a thermal actuator that uses an electro—fhermal converting
element such as a heat resistive element and relies on phase

change caused by liquid film boiling, a shape-memory metal



conprise a single inkjet head having plural nozzle
rows that are configured to discharge ink droplets in

woheorroeenecti ve colors . It is noted that the RAMORI006813044
colors and the arrangenent order of the nozzles are
not limted to the illustrated exanples . Al so, the

i nkj et head realizing the-lécordi ng head 14 may

i ncl ude energy generating neans for discharging ink
aslieh astwaiprezdelteckliesebeneatal epltpse ghergel eguse@d by
actuator), a thermal actuator that uses an

tehgets futdesHmlgLCoRrerhi BYeet edRtititiGir @ tarheatt relies
resistive elenment and relies on phase change caused by

ohi8559t£$é$%é¥§lgd%ér.a shape-nenory netal al | oy

actuator t ies on netal phase change caused by

t enperaturg change, ..or an_el egt ' tQr .t
relies on g?%d??o§¥%f¥%F68ﬁérs %%%rﬁ%%%ﬁ%%%éﬁpgpgrﬁgﬁer
accommpdated in the paper feedipg. tr %ﬁjs arranged .

5  fegdpeaf e8RY it ot % e TEBPEFat-Bs Rat 1 1 ebﬁ@pgﬁggPsaTaln
a time by a paper feeding roller 21 and a separating
ﬂmame(hponghﬁhwgttai lge tdoev byed E@PQ#KfQﬁﬁ*ﬂgy?ﬁéler 1 and a
mechani sm 5 . The conveying nmechani sm5 includes a
sepavaying pad deatnishodd)t hat bescoovéyegliiad the gehdeying
the recording paper 3 fed fromthe paper feeding tray
H%Chgnggmupmﬂrd direction along a guide surface 23a,
and gui de the recording paper 3 conveyed fromthe
dual - si de @ﬁénééﬁgéﬁﬂﬂé ﬁédﬂaﬂ@gmaSQEﬁﬁﬁhdes a conveying

10 guide unit 23 that is configured to guide the recording paper
3 fed from the paper feeding tray 3 in an upward direction
along a guide surface 23a, and guide the recording paper 3
conveyed from the dual-side printing unit 7 along a guide
surface 23b, a conveying roller 24 for conveying the recording

15 paper 3, a pressure roller 25 that pushes the recording paper
3 onto the conveying roller 24, a guide member 26 that guides
the recording paper 3 toward the conveying roller 24, a guide
member 27 that guides the recording paper 3 subject to dual-
side printing to the dual-side prinfing unit 7 to be

20 overturned and fed back into the conveying mechanism 5, and a
push roller 28 that pushes the recording paper 3 being
conveyed away from the conveying roller 24.

The conveying mechanism 5 also includes a drive

roller 31, a driven roller 32, a conveying belt 33 that is

25 arranged around the drive roller 31 and the driven roller 32,
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surface 23b, a conveying roller 24 for conveying the

recordi ng paper 3 , a pressure roller 25 that pushes
woheo7roeeas di ng paper 3 onto the conveyi ng rol | eCT/AB2006313044

gui de nmenber 26 that guides the recordi ng paper 3

toward the conveying roller 24, a guide nenber 27 that

gui des the recordi ng paper-1¥-subj ect to dual side

printing to the dual-side printing unit 7 to be
aoveetgenedl et 3&ddachargtagt hbe comwesyimy medhafBsmbguide

, and a push roller 28 that pushes the recordi ng paper
r%l@%h:ngrggﬂg‘@a esbpyar o o thergenveyidyg 3wl kegu2de plate

he conveying nmechanism5 also includes a drive
1 r |l er
e %&%eﬁ m bR L R o RS

drlven roller 32,a char ge roller 34 for_c th
dofv EFFHGRLEPROBE-S G| E@gFBPIEPlBréangeg‘oppo% grier
the charge roller 34, a guide plate or platen Iate
CHGESBRB Pgt’h%tcjgetﬂft}é’é? f‘ﬁénéoﬁ%yF‘ﬁI@O‘b’é}q r§§°§filag liquid
regi on opposite the imaging unit 2 , a cleaning roller
(Gowkn espbrdedgte otlod emmiviey imgaheltod3 remvingy becordengt
liquid (ink) adhered to the conveying belt 33 that may
deg-omedaa8brpel pusomehainpdle., for exanple . The

conveying belt 33 in the present exanple is a

conti nuousthel Lot} ids WrangednatpEngrédnidid@ple is a
roller 31 and the driven roller (tension roller) 32.

SRS P Pl R B SO ST >
egkfe%gl%g%vennglﬁng&Yns on l% 32. The conveying belt
33 is configured to rotate in the direction of arrow A shown
in FIG. 1 (paper conveying direction). The conveying belt 33
may have a single-layer structure, a dual-layer structure as
is shown in FIG. 3, or a three-layer structure, for example.
FIG. 3 is a cross-sectional diagram showing an exemplary
structure of the conveying belt 33 having a first layer
(surface layer) 33a and a second layer (inner layer) 33b. For
example, the conveying belt 33 may include a surface layer as
a paper attracting surface made of‘resin material that is not
rheostatically controlled such as ETFE pure material having a
pure thickness of approximately 40 u4m and an inner layer
(intermediate resistive layer, earth layer) made of the same
resin material as the surface layer that is rheostaically

controlled by carbon.

As is shown in FIG. 3, the charge roller 34 is
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may have a single-layer structure, a dual-Iayer

structure as is shown in FIG 3, or a three-|ayer
weoenourmiene, for exanple. FIG 3 is a cross-secPCOaR1006/313044

di agram showi ng an exenplary structure of the

conveying belt 33 having a first |ayer (surface |ayer)

33a and a second | ayer (innet-1layer) 33b. For exanple,

the conveying belt 33 may include a surface |ayer as a
aprapeyedt toactmagisur frantantdeidh tlesisumigcr ilalyetrhdBa of

is not rheostatically controlled such as ETFE pure

HiRt ebhabyhayivgl @ JIred beCliResenoto apprad Mal eleypdAsa to
and an inner layer (internediate resistive |ayer,

18R ;;%tg@ 8h) o Pf%ge%m 1$@MBe S58. waf@rlsalnoac%gt heat the

surface ayer 'S rheostalcally control

y

. shown i.n El G r l: 4
ﬁ%i‘glgﬁaﬁﬁ‘@&ef oi%ojrﬁs aprﬁllegont 9h v?ﬁt?(%e: ag:ur z%é‘e%r gyé;er
33a of the conve g_belt 33 and_be driven to rotat
gredesspBhaed tBaﬁX%Ur Sath g8t VPheAEon eyt &l 293,
It is noted that the charge roller 34 is applied a
wilglhgeobruge aeeorli (Pt ¢hevpd edet ermi ned pattern by a
hi gh voltage circuit or high voltage power . source (not
shown) . ARh3eo, aa dédlivesry nollller 38 is arranmged adat thiee
downstream si de of the conveying nmechanism5 for

felsveebRdst he é?cﬁﬂgkﬂﬂnﬁﬁﬁﬁﬁ Be¥hiRi@n 9 NMge delivering
recorded thereon to the delivery tray 6 . In the

ﬂﬂgqr%kogaﬁﬁﬁdﬁggeﬁgp%Hﬁﬁp%naﬁmgéedf§géfﬁgﬂjthereon to the

delivery tray 6.

In the inkjet recording apparatus as 1s described
above, the conveying belt 33 rotates in the direction of the
arrow A shown in FIG. 1 to come into contact with the charge
roller 34 that is applied‘a high potential voltage to be
positively charged. In this case, the polarity of electrical
charge of the charge roller 34 may be switched at
predetermined time intervals so that it may charge the
conveying belt 33 at a predetermined chafge pitch.

When recording paper 3 ié conveyed to the conveying
belt 33 that is charged with high potential, the interior of
the recording paper 3 is polarized. In turn, an electric
charge that is of an opposite polarity of the electric charge
of the conveying belt 33 is induced at the face of the
recording paper 3 that is in contact with the conveying belt

33. The charge of the conveying belt 33 and the induced
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above, the conveying belt 33 rotates in the direction

of the arrow A shown in FIG 1 to cone into contact
wai2odv/06me charge roller 34 that is applied a hpgivIP2006/313044

potential voltage to be positively charged. In this

case, the polarity of electrical charge of the charge

roller 34 may be swi tched -dt8—predeternined tine

intervals so that it may charge the conveying belt 33
cakrge ps £detherdimed cchargerpitghpapthers recorditagtpapeh the

3 is conveyed to the conveying belt 33 that is charged

Whi/ By hhghoPot e1 iale sitheibhleyifftictdie toeearti bgher, and
paper 3"is polarized. In turn, an electric charge that

t{h%e c%%e%ﬁ%% 3 é.%r 'sttXtQI:ai%? BlettidLe t%h%hgecgﬁveylng

i S 1 nduc at the face of

cordi ng_paper 3 that nt act

b@iﬁvéging % l%xyayThghgthﬁgro%HQH% é%ﬁG%ylﬁgbgeF?cgﬁely
and the inducedcharge of the conveyed recording

23 tRAREG Nt ACEh G ATSIA BoRPes ) ol heds GHR@ SeCariRal PP 10T
attracted to each other, and the recordi ng paper 3 is

oft #hecabtyratiaaien ¢ thy benveyaighissiad Jgorrrcthgs and a
-way, the recording paper 3 may be securely attached to
shibetBopyeyangsinefdc3dagobehatatieases and war pi ng of

the recordi ng paper 3 nay be strai ghtened (corrected)

and a snMotheR! anH SHHIAGRgMBY1EE3 S eRd | Zethtebhen, mbhie the
conveying belt 33 is rotateg’to nove the recording
055y B0 0 ZEE DCHeRI] 4 it griven
Jéﬁ%gﬁghggto an image signal. Specifically, the recording
head 14 is driven according to the image signal to discharge
ink droplets (liquid droplets) on the recording paper 3 to
record one line image when the recérding paper 3 is in a still
state, and record the next line image after the recording
paper 3 is moved by a predetermined distance. The recording
head 14 ends its recording operations upon receiving a
recording end signal or a signal indicating that the rear end
of the recording paper 3 has reached the.recording region.

Then, the recording papef 3 with an image recorded
thereon i1s delivered to the dglivery tray 6 through the
delivery roller 38.

In the following, a control unit of the inkjet
recording apparatus according to an embodiment of the present

invention is described. FIG. 4 is a block diagram showing a

configuration of a control unit 100.
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head 14 is driven according to the image signal to
di scharge ink droplets (liquid droplets) on the

woeoewridimng paper 3 to record one |line i mage wheaTihmo6/313044

recording paper 3 is in a still state, and record the

next line inmage after the recording paper 3 is noved

by a predeterm ned di stanc&9-The recordi ng head 14

ends its recordi ng operations upon receiving a

recordi ng Ens sirgnadl onia $0gnmbciunbscat iOPY £Aat &hkOM 102
rear end of the recording paper 3 has reached the

£h8E 08 gh Al IEGIQN datBhencht A8 pesprdisngoppeexdcuieh an the
i mage recorded thereon is delivered to the delivery

C%Q??%@ thﬁﬁﬁﬂldi“%ﬁy%lE%ﬁb¥¥£f%#§ﬁség%e§ RatBesuch as image

W ng, a control unit of the inkjet recording

apparatus according to_an [ f_.t n

B enti ST s Tsa T VR R ey MErPEBIEn <o
showi ng a configuration of a control uniit 100.The

deat PHED URRED BT RMegdes ENERPRIE TS RAM EeghSFf' and
stores fixed data such as prograns to be executed by
anhasSTPULAD 1that RPAVICEGS eshanPeenPoratt |3t BedfedOdat a

such as inmmge data, a nonvolatile nenory (NVRAM 104
dohdt-oTapndotite apdaradatsa Evenexrapl ¢ he Igover nofcetihéhat the
apparatus is turned off, and an ASIC 105 that

2RTOC 55 E8al PRIt HItRItr8ll @BakSaf Die cOaral ldMgmbheng
apparatus, for exanple. It is noted that the ASIC 105

RLAEREORLMEBLID LAt EE BBl oy By i ©
aggeawhere the recording apparatus corresponds to a ‘high
speed’ recording apparatus as is described below.

The control unit 100 also includes a host I/F 106
for realizing data/signal transmission/reception with a host,
a head drive control unit 107 for driving and controlling the
recording head 14, a head driver 108, a main scanning motor
drive unit 110 for driving a main scanning motor 109, a sub
scanning motor drive unit 112 for driving a sub scanning motor
111, an environmental sensor 113 for detécting the
environmental temperature and/or the environmental humidity,
and an I/0 114 for inputting detection signals from various
sensors (not shown), for example.

The control unit 100 is connected to an operations
panel 115 for inputting and displaying required information

for the apparatus. Also, the control unit 100 is configured

to control the on/off switching and output polarity switching



case where the recordi ng apparatus corresponds to a
"hi gh speed' recording apparatus as is described
woebarwi07Bhe control unit 100 al so includes a heer/JPi0h6/313044
106 for realizing data/signal transm ssion/reception
with a host, a head drive control unit 107 for. driving
and controlling the recordidly head 14, a head driver
108, a main scanning notor drive unit 110 for driving
o ERhAgRcasntage notrauit09highsubl segmpavemetoorceg) | 86 that
unit 112 for driving a sub scanning notor 111, an
ignvbhengeRtal tsensary Blaitar vdetegs i vy ﬁH&ECharge roller 34.
envi ronnent al tenperature and/or the environnent al

hunidity, apd ao.d / Qb4 ek %ﬂe%&h@ﬂoﬁa}ﬁ% 190 is

S|gnals fromvarious sensors (not shown) |,

ex e cont r ol it 10 d t.
eErBfls Cpareie i FOr POt £ e And & sapﬁ%‘:%dmg inage
required i nformation for _the apparatus. Also

5 d@{iﬁ’tlfépmuﬁhﬁ Kot i'&la GHIGuPEdat BEEEME ol Ythe S HP&P# that

switching and output polarity swtchingof a high

el hage waycoe tay Hingloeitiegeppoees s Sy rardarelaist BHEh as a
is configured to apply a high voltage to the charge
Pedislogl134omphieehotC)l / RnlGGagk thedtomtappansativts 50Chi ss an
configured to receive data such as print data

ingeudic-agnErRosy dat & o Mc‘éﬁ%ub@ﬁé ¥hPafRl L Nchdas a
netmork It is noted that the host nay be an

i%ggakgﬁgf§r0355§£ Rpar at us such as a persona

an 1 mage readi ng apparatus such as an

I mage scanngr P6 f%hlls ﬂ%%%u angoangéqgﬁ‘ ana gz%Sprlnt

10 a

data stored in a reception buffer of the host I/F 106, control
the ASIC 105 to perform a data rearranging process, for
example (and possibly a part of imaging processes as is
described in detail below), and transmit image data to the

15 head drive control unit 107. It is noted that conversion of
the print data to bitmap data for realizing image output may
be realized at the inkjet recording apparatus side by storing
font data in the ROM 102; for example, of the image data may
be developed into bitmap data by a ?rinter driver at the host

20 side and the bitmap data may be transmitted to the inkjet
recording apparatus.

The head drive control unit 107 is configured to

receive image data (dot pattern data) of one line image to be
recorded by the recording head 14, synchronize the received

25 one-line dot pattern data with a clock signal, transmit serial



digital canera , for exanple . The CPU 101 is
configured to read and anal yze print data stored in a
woeoswmioan buffer of the host |/F 106, control PCNEPARE/ 3044
105 to performa data rearrangi ng process, for exanple
(and possibly a part of imaging processes as is
described in detail below=-21l-and transmt inmage data
to the head drive control unit 107. It is noted that
datiav epsicespofidide tpr ithte dghahtonbiédminats aafter and clock
realizing image output may be realized at the inkjet
d=8G0RaI REcaPPA alriSrei d@shy agtiotragsfidnta dattah Bibhal to
ROM 102, for exanple, or the inmage data may be
Qvel.aned, i pLo ﬁBé nap dabhaskyeanPhédt €fmdld ver at the
gst_quetand t S_bltnap dat a nayTEe Lransg1tted to
the inkje ecor di ng .apparatu r i\
control unfES1BF ég%bn ﬂﬁﬁﬁegogong%%S%%E%ﬁ%égmhg?geform
(dot pattern data) of one line imge to be recorded
5 QQQ$ﬁ@§éBEthEC%%%dU¥ﬁEH??h@ﬁr@ﬁ??egPh -9 R
one-line dot pattern data with a cl ock signal,
t02anghiet sepras dinta redrieagpdadengft @ s yprtaformzddrive
i mage data and clock data to the head driver 108, and
dilcpnrami, t aawhaé Ebrs i gradratd nigheikeadt dinalrd Qs aatb/a
predeterm ned timng. The head drive unit 107 includes
Erilfdr e ranst opr 8eReY al i@ oskveedibnt hatcHRyddre rEdehe
up of a ROM (e.g., ROM 102) that stores dot pattern
AR ghBedhy e Maval Aiyidticre shgnakdnpidl waverorm

génerating clfcuit ng a
10 The head driver 108 includes a shift register that

inputs serial data corresponding to image data and clock data
from the head drive control unit 107, a latch circuit that
latches a resist value of the shift register, a level
converting circuit (level shifter) that changes the level of

15 the output value of the latch circuit, and an analog switch
array that is on/off controlled by the level shifter, for
example. By performing on/off switching control on the analog
switch array, relevant drive waveform of.the drive waveform
may be selectively applied to an acfuator of the recording

20 head 14 to drive the recording head 14.

In the following, processes performed at the host

PC side and the inkjet recording apparatus side are described
with reference to FIG. 5. It is noted that applications exist
where the recording apparatus includes a storage medium

25 reading mechanism and an image processing mechanism. Such a
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converter that performs D/ A conversion on the data of
the drive waveform and an anplifier, for exanple. The
waeed/odeizeer 108 includes a shift regi ster thaPCTaPUN&313044
serial data corresponding to i mage data and cl ock data
fromthe head drive control unit 107, a latch circuit
that |atches a resist valu@Zf the shift register, a
| evel converting circuit (level shifter) that changes
rehertiténgl apfatdtmsoubpubevabpebbé eheodtadttionr eni image
and an analog switch array that is on/off controlled
wR¥hbhe tevedcishid tter a hesteranph@veByr patfier ypg of
on/ of f switching control on the anal og switch array,

r%‘éb?&@ﬂ& b MRV 60 BLAt gL Aea 8 dry & WaRieer BpPRYcheion of
selectively applied to an actuator of the recording

ead 14 rive the recordi . th

SIFSGF%%?e%r%ﬁ%éﬁgécS@FF%r%Q% ggagﬁéﬁhégg'chgide and
the inkjet recording a para%us side are d scri?&d méth
appfaFahtens ot QTT5Ce PFCy sTRbt TR épgﬁoisa:a ofig? 2
exi st where the recording apparatus _includes a storage
recdir dime eapldaveR e Hadits ArandoRReF e & I Gc8e§ipgk are used
mechani sm Such arecordi ng apparatus may be capabl e of
agUtpupbhagt apettmageE W trkoordtognegsteny. to a host PC
however, this type of recording apparatus is regarded

as an extengded WAL 0BwOEnliheose: aald:ed dlnstianying
canmera for personal use . In applications for office

p{fﬁﬁg:testsgg oxanpl &0 308t Pheapd & deCHiNGi3RPapaEYSmodel

are connected via a network are used

where a part of the imaging processes are assigned to the ASIC
included in the inkjet recording apparatus. In the high speed
model shown in FIG. 5, the imaging processes are assigned to
the host side and the recording apparatus side so that the
time required for completing the imaging processes may be
reduced, and the host PC may be freed in a shorter period of
time.

However, it is noted that since a high performance
ASIC (including a large capacity memory in some cases) has to
be installed in the high speed model, the price of the high
speed model may be higher than that of the low end model.

Imaging processes to be performed for outputting an
image include a CMM (Color Management Module) process 201/301
for converting the color space of input image data from a
color space for a monitor display to a color space for the

recording apparatus (RGB color model —2 CMY color model); a
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as conponent parts of a recording system FIG 5 shows

a |l ow end nodel where all inmaging processes are
woeodioneed at the PC side and a hi gh speed nodeCTuhmEne313044

a part of the imaging processes are assigned to the

ASIC included in the inkj et recording apparatus . In

t he hi gh speed nodel showrd3r FIG 5 , the imging

processes are assigned to the host side and the
BEEOoRAWN-dpRayabns psbdes s 21 a0 et ipee foeqimg eBls fIR

conpl eting the imaging processes may be reduced, and

thacRogtnafyn hthddreed1oR Resfib0sl PIrpRAIds@@sObnt CHE. values
However, it is noted that since a high performance

ASlI C (incl udi. I apagci [ c :
Hs % LoD R At PR El YoiEr e Aot ing
rice of the. high speed.mdel be hi gher. th
B PR PBi B AL TTHOrRD BFobbesRt iy 2ophidtus ana
perfornmed for outputting an image include a CW (Color .
ﬂh&nQ@éﬁéﬁ?l%ﬁd®¥%£gﬁﬁQﬁ9§s§f2§§?35ie¥oerﬁnﬁﬁiqﬁlﬁg fhaoeming
col or space of input inmage data froma col or space for
recogenit 803 dBeP| Byr tRenforoliog spatend apraderssescendingoe data
apparatus (RGB col or nodel (r) CW col'or nodel) ;

ABSUCRS go colié etdd dutioac ess tR82+302rdorg pephaatiiag and a
B& UCR (bl ack generation/ Under Col or Renoval)

HA19¢688e8rOBe MY (Mal e S aand /¥heeEhETd I L N Glat@diiRg 204/304
I nput/out put correction according to the specific

&8l %g&gehﬁgi E5.00 412, LAGRr dbR0p2LPAL Al AR LhCon which
particular preferences of the user, for exanple; a
fgipg&g%lets are discharged from the recording apparatus to
form dots.

In the following, exemplary cases of forming a
monochrome image using an imaging method according to an
embodiment of the present invention are described.

FIG. 6 is a plan view showing an exemplary nozzle
arrangement of a head unit of the inkjet recording apparatus
of the present embodiment. As is shown in this drawing, a
head unit 401 of the inkjet recording apbaratus according to
the present embodiment includes foﬁr nozzle rows 402 extending
in the sub scanning direction corresponding to the colors
black (K), cyan (C), yellow (Y), and magenta (M). The nozzle
rows 402 are subdivided into a first nozzle row group 403
including the black (K) nozzle row and the yellow (Y) nozzle

row that have nozzles arranged on the same raster positions,

and a second nozzle row group 403 including the cyan (C)
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process 203/303 for perform ng scaling processes on
i mge data according to the resolution of the
woeowrodimng apparatus ; and a hal ftone process PCT/JP2006/313044
(mul ti-value/threshold value matrix) 204/304 for
replacing i mage data with dot pattern data based on
which ink droplets are di sédarged fromthe recording
apparatus to formdots . In the foll ow ng, exenplary
noasks ofw fandiitig aagenveh(Bhendzalge nesi igadnhpragiogzles
met hod according to an enbodi nent of the present
shiveadi o afe deseicbhadngFiGrefticn arpanhel ewzghew oy the
an exenplary nozzle arrangenent of a head unit of the

Lpkie r NG RRPANBEUSy Oha 1 hecHY @Rl cephedhMentt |
f%gg%sﬁgﬁgﬁﬁ $%pt IS d?ggﬁng, % head unit fogbof t he e

npikiiel, LECOLLing ARPaLaLus AECo NG QNS PLESER! (x)

I nclhudes rour nozzie rows extending In

the sub scanning direction corresponding to the colors
cERBRCkCY K)YelpmanY g a}ldy%‘ﬁ%#?vfﬁ,' cffﬁ’dg r?&gléﬁt soms.may be
The nozzle rows 402 are subdivided into a first nozzle
apddadgasupe D3 farclax@imrg et heAbFackHK)CHEz PETRBECARRL order
- the yellow (Y) nozzle row that have nozzl es arranged
ianthbemsames ¢astiorg Pdiseticdns, iambta Serided rozzhatrshpwn in
group 403 including the cyan (Cnozzle row and the
rragegta (M nozzle row that have nozzles shifted in
the sub scanning direction fromthe nozzles of the

first nozzgﬁt %@V‘_’Lngsfgq% 4Q3nBY hakbr&hey ne7 Ze epibbeiiment of

It is note at the nozzle colors are not limted to

t Eaﬁﬁe g%t’invention, nozzles at a raster position on which

the black nozzles are not arranged are configured to form a
substitute dot for a black dot. Therefore, the nozzle colors
of the second nozzle row group are preferably arranged to be
colors that can produce a dark color close to black.

Depending on different color combinations, namely, depending
on which two colors are selected from the colors cyan (C),
yellow (Y), and magenta (M), the substitute dot may be reddish
(if a combination of cyan (C) and yellow (Y) is used), bluish
(1f a combination of cyan (C) and mégenta (M) is used), or
greenish (if a combination of yellow (Y) and magenta (M) is
used). Although the preferred combination of colors for
forming the black substitute dot depends on various factors
such as the characteristics of the ink, the combination of
cyan (C) and magenta (M) that réalizes a bluish substitute dot

is generally preferred.
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cyan (C) , yellow (Y) , and nagenta (M , and other

colors may be added as well, for exanple. Also, the
woabwroiems angement order in the main scanni ng @CTAR100€B13044
isnot [imted to that shown in FIG 6 . In an inmaging

met hod according to an enbodi nent of the present

i nvention, nozzles at a rag8ber position on which the

bl ack nozzles are not arranged are configured to form

a substit utre whet fHotocaihyaddsalotntitmer, efitr és #heumed that
nozzl e colors of the second nozzle row group are

+RE ef &s i arpanged i 50 beusotaie tikatrIGaneptodused ain which
dark color close to black. Depending on different

tﬁ0|ggzéfggﬂa tE%Qﬁaggangbyreék%%g“#hﬁgc@@oﬁhbﬁﬁemeCYM 50

e
colorsare sel ecte romthe colors cyan (C) , yellow

, .and enta, , Jthe, substit b
tf"g)él df A Sf@%”g)@%ﬁi(t}'\%ﬁ gﬁ@ of° cyan e(alé;b%agzggﬁ g? ?)owgr(\q()magenta
is used) , bluish (if a _conbination of cyan (O  and
(MhgembsqMthes dessdfy, ofr thyf RSP inltgl &6 ?%E\t JE%nthe sub
of yellow (Y) and magenta (M is used) . Although t he
spashing el wortbioratisonsefmead| t» P& A5 GPH-ng TRhEIB} akk the
substitute dot depends on various factors such as the
yehapRcheii Bdd crOfartdagedkatt tiee comis masitem pbstyéons as
(C and magenta (M that realizes a bluish substitute

tHat ph scoenssaldy Waref eekpdet ntd hend AfuOWcagning direction,
escriptions, it is assuned that the head unit 401 as

AR SRR Do e oo
raster positions that are shifted from the nozzle positions of
the black nozzles in the sub scanning direction by half the
nozzle pitch (i.e., 300 dpi). FIGS. 7A-7C are diagrams
illustrating the imaging method according to the present
embodiment. FIG. 7A shows an image 501 with a dot pattern of
300 dpi. FIG. 7B shows a coldr image 502 such as a yellow
image depicted by the head unit 401 of FIG. 6. 1In the present
example, the head unit 401 of FIG. 6 forms a color image at a
resolution of 150 dpi in the sub scanning direction to realize
a dot pattern as is shown in FIG. 7B. FIG. 7C shows a
monochrome image 503 depicted by the head unit 401 of FIG. 6.
In this image, dots corresponding to a raster with no black
nozzles are formed by cyan and magenta nozzles. In other
words, the dot pattern of the monochrome image 503 shown in

FIG. 7C is formed by discharging ink from the black nozzles as

well as discharging ink from the cyan and magenta nozzles



10

15

20

25

that a bl uish substitute dot is fornmed by cyan (C) and

magenta (M . Also, the density of the nozzles wth
woesEaee7260 the sub scanning direction i s assuRETJPOOBI3044

150 dpi. In FIG 6 , the yellow nozzles are arranged

at the same raster positions as the black nozzles wth

respect to the sub scanni rgédi recti on, and the cyan

nozzl es and the magenta nozzles are arranged at raster
aPBshdeDdNS: theati tabessbhi fedd f f1om tthe béazkenposies os 300

of the black nozzles in the sub scanning direction by
dB?l f irlﬂedﬁosz 8P 1eReki £6rmedAY ARiah 1hkGEnd 7Madénd eink

di agrams illustrating the inaging method according to

aS:Qe%Psépe%%& ee{%%%%h”%@%gggi%eg Pe ShR\s b@nbnﬁaﬁeléﬁl The

<00 i oo FIG 7B shows a col or

i mage su as 0W|rmede|ct h

CRAPE ABISWI Fi@ess LoEFRY KE Y g%g‘itgy %‘h ﬁ%%gto
unit 401 of FIG 6formsaco|or|maeatar ion
bdhe 1505 Hpte it FPases BEEHAPREP R TedtPGR £&°r géﬂ‘i@ v th
dot pattern as is showmn in FIG 7B. FIG 7C shows a
pinapchnenerayTagd 8508 dépibeetingye tite devdateni foyarddplue.
FIG 6 . In this inmge, dots corresponding to a raster
HWvbbe RO Bhackedzaies afether imsydyircyde anth sagenisg
nozzles. In other words, the dot pattern of the

QSEESRnEﬁa& '@@Qﬂo’i@ﬁeﬁho%d' Phé&l {ma &deﬁsﬁ&&l’fﬁﬁybbe
ischarging ink fromthe black nozzles as well as

%‘s%%?%‘é%'r P R BB AT o From the bl ack

Pgizgﬁz géagﬁgggﬁm@gerre em%gglmen%nQ§u§%ﬂﬁﬁ ngaﬁxgnof
the image may be improved by discharging yellow ink from a
yellow nozzle that is positioned at the same raster position
as a black nozzle forming a black dot. By forming a yellow
dot at the same position as a black dot, the gray balance that
is deviated toward blue may be adjusted back to black.
According to another preferred embodiment, in a case where the
head unit 401 is capable of changing ink droplet sizes, the
ink droplet sizes of cyan and magenta may be adjusted to be
smaller than the ink droplet size of black so that deviation
of the black image toward blue may be reduced. In another
embodiment, the ink droplet sizes of ink that does not affect
the overall density of an image such as yellow ink may be
reduced further in order to reduce the overall ink consumption
amount.

FIGS. 8A-8C are tables illustrating preferred ink
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are di sposed between bl ack |ines fornmed by black ink.

The color of such lines fornmed by cyan and nmagenta is
wohkoew®ieme bl ue. Since the spaces between bl ack PCTHRHE06/313044

are filled with blue, the gray bal ance of the inmage is

devi ated toward blue. However, the resolution of the

i mage in the sub scanni ng-diirecti on nmay be doubl ed,

and the inmage density may be increased in the present
dEETe &1y ereopdehertedvaniadi mentlitihes gr eys b aiwemn in

of the image may be inproved by discharging yellow ink
FEEOMAR ¥RldrOWHROZZkeqthsict SRS Bnaakatst hergamand

raster position as a black nozzle form ng a black dot.

f ] l. d Lt
a%B%(Ja%XE{ng]%?ag ht%ﬁ%e J_l'ngélebg %%tété’ {Eﬁs SR ReSLERONLIRS ﬁl]a droplet

, e gra at 1's deviated towar

bl ue may be adj usted back t.0 ack. ;Accordin
At 1S cdoLhERdr T, (P &AL eotf Qa 20
unit 401 is capabl e of changing .ink droplet sjzes, th
magRn R ofifetmay] %@saéffal‘}?%‘ﬁ E%d:?@%&g?é’f% (ﬁ%? B@téﬂﬁﬂ ujs)tedeln a
to be smaller than the ink droplet size of black so
cthatwitend atddarctabnt hé bhacknk maysupided Bhoenkais péesired
reduced. In another enbodinment, the ink droplet sizes
wBi1& nkaihiadi rdors anetgaf fesde tdencivter,althedénki dyopiearsize
i mge such as yellow ink may be reduced further in

oglr%%il%ﬁ r!éa‘éﬂlﬂ‘ee Aheneuar abhl né NeEQRs UNRLI0N arosatl, and

_ : - are tableés illustrating preferred

ch@*gr PPy el 21268 ALCQEILAG SendAM e ORI ABF- péS
arranged to be large (see Option 2). In a case where
prevention of the gray balance deviation is desired, the ink
droplet sizes of the three colors other than black are
arranged to be medium (see Option 3). Also, in a case where
prevention of the gray balance deviation and reduction of the
ink consumption amount are desired, the ink droplet sizes of
cyan and magenta may be arranged to be medium, and the ink
droplet size of yellow may be arranged to be small or null
(see Option 4). 1In a case where further'reduction of the ink
consumption amount is desired, the droplet sizes of cyan and
magenta may be arranged to be small, and the ink droplet size
of yellow may be arranged to be medium, small, or null (see
Option 5). As is shown in FIGS. 8B and 8C, when the droplet
size.of black ink is medium/small, the ink droplét sizes of

the colors other than black may similarly be arranged to be

equal to or smaller than the ink droplet size of black
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FIG 8A, when the ink droplet size of black is |arge,
and achieving a high image density is prioritized, the
wonko7dneopbet sizes of the four col ors bl ack (KPCT/JP2006/313044
yellow (Y) , cyan (C) , and nagenta (M may be
arranged to be large (see Option 1) . In a case where
reduction of the ink const®Pti on anount is desired
whil e nmaintaining a high inmage density, the ink
adpliely siozenef vyelbww cmndibe casr drgedibed bebaresdi um

small, or null, and the ink droplet sizes of the other
three col giig MY Bs Artangeddd e ingr gRe(seealpinton 2
) . In a case where prevention of the gray bal ance

c%ﬁVIaﬁhp o %Ergg%o£&¥ﬁdlﬁﬁ QE%pbgkléhéeéoﬁﬁlﬁiBhs in the

51or’s 0 her t han ack are arranged to be
medi um

se e.\whe
C?)Tee\ﬁﬁfntfi('i}kﬁ‘t&lngt fR8 brp%é S g aahO{l us&: 3V at% ﬁ%n ﬁgd&]?%pdlu%t iSores
of the ink consunption anpunt are desired, .th
ofireplat %ﬂkﬁesaéﬂng§ﬁn %%dl%ﬁbeﬁ¥§fh§? B&aB%P%e % Qral ink
be nmedium and the ink droplet size of yeIIOM/nay be
casangeicbrt arivengmah| the case (S arigyingnasnynochipne image
case where further reduction of the ink consunption
wBFRUNist IR red, akhe dompdetsei zesmpflecyahs apen be
magenta may be arranged to be small, and the ink

g;%,a +f§tc§d z6- R +HekbowspBYs becray Hﬁf&ﬂd ih@ bensedbtinn
null (see Option 5) . As is shown in FIGS

88 2 { C o) kl e i ac
T B, SRy s b b i b

other than bl
ink as well aszgé or Xnﬁé”&é@fég gé%d%%%%ﬁ%%dbgogpgater than,

equal to, or less than the total ink consumption amount in the
case of using only black ink.

FIG. 10 is a diagram showing an example of an image
including image objects of differing types and colors. The
image of FIG. 10 includes graphics 601 corresponding to a
color image portion, and characters 602 and lines 603
corresponding to monochrome image portions. In processing the
image shown in FIG. 10, the characters 662 and lines 603 may
be formed as a 300 dpi dot pattern‘image using black ink and
color inks according to the imaging method of the present
embodiment as is described above. ‘In one embodiment, the
graphics 601 may be formed as a 150 dpi dot pattern image, and
even if black portions are included in the graphics 601, such
black portions may be formed using just black ink at 150 dpi

like the rest of the graphics 601. Also, in a case where the
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equal to or smaller than the ink droplet size of
bl ackaccording to the various conditions described
waho@i10B6G. 9A is a table indicating the totaPCraR2006/313044
consunption anounts according to the various
conditions in the case of printing an i mage by
adjusting the ink dropl et-8Pzes of color inks, and
FIG 9B is a table indicating the total ink
cEoORsegitd @h2ameentol oréde thes elefragrtiensi A§2amay be printed
nonochrome i mage with just black ink as a conparison

a€XAM © g eAnpherapprafdgd ed fromthese tables , the
total ink consunption anmount in the case of printing a

monochr oweFfdgagqlw_EQBbL@& kdiél%‘ra%?s Wallhs28a¢0hgr ek &Sl ary

may be adjusted to be greater than, equal to, or |ess
than the total ink consunption anou in
caé?%gogrwfﬂa%k IaRes rraorphd B &ﬁi&ﬁ%&,@?ﬁ%ﬁ%@% of
exanpl e of an image including imge qbjects of .
b TP ERS 41 5ReS AR e o) BFES | Tk [bd 15T PP ggues with
i ncl udes graphics 601 corresponding to a col or_image )
3por dp ook izanact efs 80esmdtigufedhgpoimage 701 shown in
correspondi ng to nonochrone image portions. In

FRGOCESS| @ AdipdnaBgeoshombatin dHaGackr,t hbecharget €93 shown.
602 and lines 603 may be forned as a 300 dpi dot

iﬁaﬁﬁf M 158, Wl :gbgiﬁltégkb%neksﬁ@niﬁﬁj @ poltksoacesr dhagiot

to the imaging nethod of the present enbodinent as is

R e T
sgggglﬂng<9F35%ﬂsaaﬁgti58£%g§9 %6&;f“%é¥f@%g%%8ig81to a
horizontal line with a width of one dot is assigned to the
cyan and magenta nozzles so that substitute dots formed by
cyan and magenta inks make up the horizontal line. In this
case, the horizontal line dot pattern 702-1 is printed as blue
as opposed to black.

According to one embodiment, a pre-process may be
performed on the image 701 of FIG. 11A to make the horizonfal
line wider by one dot width in the sub séanning direction so
as to prevent a portion of a black.character to be printed in
blue as in the example of FIG. 11B. FIG. 12A shows an image
703 with a dot pattern 703-1 corresponding to a horizontal
line dot pattern that has been widened. FIG. 12B shows an
image 704 printed by assigning a portion of the dot pattern of

the image 703 to color nozzles according to the imaging method

of the present embodiment. As is shown in FIG. 12B, in the
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bl ack portions may be fornmed using just black ink at

150 dpi like the rest of the graphics 601. Also, in a
woas®E/mbes e t hecharacters 602 are col ored, thePCT/JP2006/313044

characters 602 may be printed as a 150 dpi dot pattern

i mge. FIGS. 11A-13B are diagrans illustrating

exenpl ary cases of printi r§gOrmages according to the

i magi ng met hod of the present enbodinent. FIGS. H A
186k H B show istagee witd EOO.1lidp cdotthpatmegas70? rshpwn in

case where the imge 701 shown in FIG H A corresponds
rE@. a1 Bt ack Lhaneekeby hheotr@gRontlaeshowizbntel G ide B

may be printed by assigning a portion of the dot

188%5{:%331 Jw%oltgage 701 to color nozzles. I'n the
in FIG HB, a dot pattern 702-1

correspondln a horizo Ilne d

dot is as§$ﬁ%§ﬁf T tfe Eygﬁ ﬁﬁﬁg%%§1n5¥%|%§l§% s at
that substitute dots forned by cyan and .magent.a, nb

image PRTIMETr PAGHLARS| Fhat 4%E (Rt Rogde1opRE 1o Detween
hori zontal |ine dot pattern 702-1 is printed as bl ue
baschpposedidio e aekiucade bnds hee tor e erededeat, oxder to
pre-process nmay be perforned on the image 701 of FIG
pHefeh® fRkecdher sz @rbal stameing dert by ahe gotnwedtilack
in the sub scanning direction so as to prevent a

cﬁgEngQr of EaICpl acls GRALABCLAT ihfgd B PriRiedhiencbliue asts at
In t e example of FIG HB. FIG 12A shows an i nage 703

T bR R SR e
FIG. 13B shows an image 706 in which the color dots at the
image peripheral portions are not printed.

As can be appreciated from the above descriptions,
by using the imaging method according to the present
embodiment, monochrome image objects such as characters and
lines may be printed at a resolution in the sub scanning
direction that is double the resolution in the sub scanning
direction of a color image without decreasing the printing
speed. Specifically, a monochrome image‘portion of an image
may be formed at 300 X 300 dpi, and a color image portion of
the image may be formed at 300 X 150 dpi, for example. Also,
in another example, an image with an overall resolution of 300
X 300 dpi may be formed by increasing the number of printing
passes (scan number) upon forming the color image portion of

the image.

In the following, imaging processes according to
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i mage 704 printed by assigning a portion of the dot
pattern of the image 703 to color nozzles according to
woher7iovegsng net hod o f the present enbodi ment PCAJB2006/313044

shown in FIG 12B, in theimage 704 , the single blue

dot line of the imge 702 shown in FIG HBis

repl aced by a correspondi ngltorizontal |ine including

bl ack dots . According to another enbodi nent, the
drpferertots iat-ingagedperaphetesicyidedi onEI€hat 4 ak® Hdwble

positioned in between black dots nay be reduced in
180 ZE& 0Nl tPaNtied E6r orsteridimgprigfértrenheprohtinglgtosies

fromstanding out in the printed black character. FIG
ud S@HéMiﬁQ&ihGaﬁétﬁgé Meddrdihiry @@ @hedptesaht tdibodiment.

I mage peglphergg portions being encircled by dotted

I hes . S ' VA [ ich I
Ijigjc% %qtb?ci]gqar%aég gfé??p er%%rpg‘gjrste?%r?sgéry(eeknofégﬁf}%ﬁa
can be apprecgi ated fromihe abhove descripfion
biPhG ARE (TG 4G FECHEA SRE dIHO™ BOERLor eaanet 25

enbodi nent, nonochrone inmage objects such as .

bthak axtaslesari® Conbsenthe er it e dego 4 e8ot it Flon T4P
the sub scanning direction that is double the

stesnlny i dirddatithe asubrdtagntagh revdios wethodopbrihe
i mge W thout decreasing the printing speed.

pSR8&ht i &Addimedtiionochrone i mage portion of an inmge
may be formed at 300 X 300 dpi, and a col or image

For exampl s A sy e e Rer Pl £ an T nage w th
m%Qe°¥§§aéé g&%ﬁ%&f&e%niggosogpeed emphasis’ mode for printing
a black image portion at double resolution (300 dpi) while
performing one-scan high speed printing; ‘balanced’ mode for
printing a black image portion through one-scan printing and
printing a color image portion through two-scan printing to
obtain an image with an overall resolution of 300 dpi; and
‘image quality emphasis’ mode for performing two-scan printing
to form a conventional 300 dpi dot pattern image. Other
printing modes include a ‘standard (speedy)’ mode, a ‘standard
(fine) ' mode, and a ‘high image quality’ mode. As can be
appreciated from the resolutions and the number of scans
indicated in the table of FIG. 14, these printing modes
correspond to higher resolution printing modes with respect to
the ‘high speed’ mode described above. It is noted that a

suitable sub mode of the ‘high speed’ printing mode may be

selected to compensate for differences in the characteristics



X 300 dpi nay be formed by increasing the nunber of
printing passes (scan nunber) upon formng the col or
wonreg@ignsti on of the inage . In the foll ow ngPCTARIN6IB)13044
processes according todifferent printing nodes are
described. FIG 14 is a table indicating set val ues
for realizing different pr3:ting nodes using the
i mgi ng method according to the present embodinent. It
of Seiredutbal fdr tdiandiahl e In" paeusioedl fiok'exagfides woth
a black image that is forned using color nozzles as
ré’%éﬁ@%oblaﬁ,cgp 022465 310 daubleibhempaéntimer is capable of
[hso_utlpn in the sub scanning direction according to
he .imagin e _pre: phodi menty j
p?&ﬁ%??% dtg?8§e§§?d%§£?#%§1%%Sé%gahpginti%ﬁfhdﬁgﬁﬁﬁﬁgﬁg
subdi vided into "speed enphasi s’ node.for_pnint]
refak-amagepor e o a%’ed%Séer&eggﬁrﬁ&l%nm@g%é](flp]{]%n%ed ko
whi | e perform ng one-scan high speed printjng;
5 pebzmneedntibdedt obhr | HaTRy BB EEKSTRAYRE Hortidh to form
through one-scan printing and printing a color image
apoinidgen wilthotighgewgualtsry mauiradgntotebtarh Berlingge bY the
with an overall resolution of 300 dpi; and "inage
s@yetidy mRRrhashsoughdewd-aicaqrefrdnting (o-scheh case the
printing to forma conventional 300 dpi dot pattern
p%ﬂ@@ﬁl Qﬁﬂ%ﬁ.gE'EEaGSeaﬁgﬁauﬂnghU@% altstasdashy, the
"speed§) node, a "standard (fine) ' node, and a
‘§$%§$e' %F Ua%b&é e 08 lﬁ%ﬂ%ﬁ}e%e ABRLegiptIed dd1BLea

ns an e nunber scans
10 to maintain the printing speed of the apparatus.

Although the present invention is shown and
described with respect to certain preferred embodiments, it is
obvious that equivalents and modifications will occur to
others skilled in the art upon reading and understanding the

15 specification. The present invention includes all such
equivalents and modifications, and is limited only by the
scope of the claims.

The present application is baéed on and claims the
benefit of the earlier filing date of Japanese Patent

20 Application No. 2005-212620 filed on July 22, 2005, the entire

contents of which are hereby incorporated by reference.
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indicated in the table of FIG 14, these printing
nodes correspond to higher resolution printing nodes
waoizodT/merpect to the "hi gh speed’ node descri bedTabmie313044
It is noted that a suitable sub node of the "high
speed' printing node nmay be sel ected to conpensate for
di fferences in the charact¥+sticsof apparatuses, for
exanple. In one specific exanple, with respect to an
apparatus of a superior nodgliMshat is capabl e of
printing at 300 dpi through one-scan printing, the
i nkj et recordi ng apparatus of the present exanple may
be arranged to performprinting at the '"imge quality
enphasi s' .node to f ' i 'ﬂﬂgf I idoY or
equivalen%’tgntf@ﬁg#ﬁégﬁgg%ﬂgggfﬁgégh%erioﬁgﬁgdé%m
t hrough two-scan, printi in which_case t rnting.:
prigEaad 51 Ba Red o HEAT Yoo PV APRCFhat raly O fa = nk
"speed enphasis' node or the 'bal anced' node n?y,be
arsblee ollugal dtyad it e ¥Px Ha ks HrnBeERed CPPL 119
apparatus. Al though the present invention is shown and
descri bedpwiihhingspettnechmers dmagpr epEFieR by printing a
enmbodi nents, it is obvious that equival ents and
oI filtgatirons ruk | Faoesty dirmf henskskik| et ian térbidrary
upon réadi ng and understandi ng the specification. The
nﬁﬁbgef%tf LRwenptigp i9el udgsy gldintueh gouéysb@ntsswd in
nodifications , and is limted only by the scope of
the clains...Th resen nl i catl | S
bETE R e oG [T F L He i e op: PPag date ot

Japanese Pat ent .
realized by a remaining number of the color inks.

2. The imaging method as claimed in claim 1,
wherein

the first rasters are printed using the arbitrary
number of the color inks to adjust a gray balance with respect

fo the second raster printed using the pseudo black ink.

3. The imaging method as claiﬁed in claim 1,
comprising:

switching between printing the monochrome image
portion using the black ink and the arbitrary number of the
color inks, and printing the monochrome image portion using
the black ink, the arbitrary number of the color inks, and the
pseudo black ink depending on an image object type of the

monochrome image portion.
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Application No. 2005-212620 filed on July 22, 2005,

the entire contents of which are hereby incorporated
woyoragfienrence. CLAIMS 1 . An inmagi ng net hod for PCT/JP2006/313044

realizing full color printing using an ink head

configured to discharge black ink and a plurality of

color inks, the nethod comt+sing: printing a

nonochrome i mage portion by printing a plurality of

first rasters using black ink and an arbitrarynunber

of the color inks , and printing a second raster in

bet ween the ghésimééﬁigefn?eﬂwdngspéwﬂﬁecblml«:liarm Bhat
is realized by a remaining nunber of the color inks .

2 . .,The imaging nethod as clainmed in claim1l , wherein
HHE rst rasters are printed using the arbitrary

nunber of the color inks, to adjust a gray._bal AWY
respect t &REnBORRERTING A4d° Ek?%%@ﬂ g%i%ﬁlfﬁgygggugthe
black ink. 3 . The inmaging nethod as clained in claim
blgcke dmpy,i $hegarbwkFamy Leén tBEi APLRE thes, and the
monochrome i mage portion using the black ink and the |
psehid marekninkeinod tdee oblenre ithismonaadrgre nifatp feetion
nonochronme i mage portion using the black ink, the

cAHFRIIIRI ruBer 184st hen€ @Dl ichksacaad dhea psmelo
bl ack i nk dependi ng on an i nage object type of the
nonochrome i mage portion.4 . The imgi ng nmethod as
clainmed in claim3,

5. The imaging method as claimed in claim 1,
wherein

in a case where the ink head is configured to
adjust ink dfoplet sizes of the black ink and the color inks,
the ink droplet size of the black ink is arranged to be
greater than or equal to the ink droplet sizes of the color

inks upon printing the monochrome image portion.

6. The imaging method as claimed in claim 3,
wherein-

the ink droplet sizes of the color inks are
determined based on a dot arrangement pattern of the

monochrome image portion.

7. The imaging method as claimed in claim 1,
Qherein

the monochrome image portion is printed at a sub
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wherei n the nonochrone i mage portion is printed using
the black ink, the arbitrary nunber of the color inks,
wana7tone2pseudo bl ack ink in a case where the PCT/JP2006/313044
nonochr ome i mage portion corresponds to at |east one
of a character or aline. 5 . The inmaging nethod as
claimed in claim1, wherei3Pin a case where the ink
head is configured to adjust ink droplet sizes of the
sdahackgi pksahdtide datorisi desblehe ¢akodrigas ssioz §CaRNING
the black ink is arranged to be greater than or equa
rd=®1theohnkodr ppletis zesoc0brt hragel portiiks. upon
printing the nonochrome i mage portion. 6 . The imaging
method as clained in claim5 , wherein the ink dropl et
sizes of the color inks are determ ned based on a dot
ar rangenent ttern_ of nach Lgage 44 an .
. 7. The i%aggﬁﬁ e %ﬁﬁgégggﬁgi%%dE?%E% ain1f£giﬁ%g?ein
t he nonochrone image portion is printed at a
whaHes@anni ng resol ution that is double a col or inmage
sub scanning resolution for printing a color inage, .
portion. & nWabernadi sepifetrsdozged] By meliei theIaq 42 2
wher ei n '
main scanning direction is changed depending on whether the

monochrome image portion is printed or a color image portion

is printed.

9. The imaging method as claimed in claim 1,
wherein
a dot printed using the pseudo black ink is

positioned adjacent to a dot printed using the black ink.

10. The imaging method as claimed in claim 1,
wherein
a dot printed using the pseudo black ink is

positioned in between two dots printed using the black ink.

11. An inkjet recording apparatus that forms an
image on a recording medium, the apparatus comprising:

‘an ink head configured to discharge black ink and a
plurality of color inks while moving back and forth in a main

scanning direction that is perpendicular to a sub scanning
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a number of scans performed by the ink head in a nain
scanning direction is changed dependi ng on whether the
wounoghease i nege portion is printed or a col oPCTARIYE6/313044
portion is printed. 9 . The inmaging method as clained
inclaiml , wherein a dot printed using the pseudo
bllack ink is positioned adj@cent to a dot printed
using the black ink. 10. The imagi ng method as cl ai med
qireciainmcbrrevpendimy aalct coniveyédgudirectinn pedds
bllack ink is positioned in between two dots printed
r&iR8 haeBiagk ink. 11. TVn inkjet recording
apparatus that forns an i nmage on a recordi ng nedi um

the appar %%eéﬂmgﬁéslxgg:hea@f‘ ik uieadacentbguieLk e row
di scharge bl'ack ink and a plurality of color inks

whi | ing back and. f | i i
DL Y 10 b3k, 20 LD LR TR 252001 e con

ar-to a su

scanni ngdi rection_correspanding to_a _conyeyjn
g hir Yo alex Puleclats) ﬁeb?ﬁéﬁ]ér%‘??@lw%u%?vﬁ(ﬁgrg?(ﬁg%hlgozlzn]kes for

head iqcludes a first nozzle row group and a second
dhectd myirgw tipeobpackhénk  ard %ﬁx%ﬁ@§trSWEgFBh%ri%%?{hﬁrﬁfw

a black nozzle row having bl ack nozzles for
heh adgidyg e 1bbackri diks e citnd edsflesat epEogpolor ink of

nozzl e row having color nozzles for discharging at
th§a§515¥“3ﬂ¥¥,thanlQEk nozzles of the black nozzle row and
the color nozzles of the at least one color nozzle row being
arranged at first raster positions with respect to the sub
scanning direction, and the second nozzle row group including
a plurality of color nozzle rows having color nozzles for
discharging the color inks other than the at least one color
ink to be discharged by the first nozzle row group, the color
nozzles of the second nozzle row group being arranged at
second raster positions that are shifted from the first raster
positions in the sub scanning direction by half a nozzle
pitch; and

the second nozzle row group is configured to

perform pseudo black printing by printing a color dot as a
pseudo black dot substituting a black dot of a monochrome

image portion using at least two of the color nozzles

positioned.at a raster position of said black dot.

12. The inkjet recording apparatus as claimed in
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the color inks, the black nozzles of the black nozzle

row and the color nozzles of the at |east one col or
waaawleonew bei ng arranged at first raster posPCTOPH06/313044

with respect to the sub scanning direction, and the

second nozzle row group including a plurality of color

nozzl e rows having col or r@72l es for discharging the

color inks other than the at |east one color ink to be
cadksghar geghdpeihe first nozzle row group, the color

nozzl es of the second nozzle row group being arranged

at second {@ster RS ibpRScbhat afe ShidHadda of the color

first raster positions in the sub scanning direction

Ealfog Q@ZZIG s%honeanl5Pen dﬂ@qrﬂp%&l%hﬁoﬁﬁrst

group i $* cont |gure to per or m pseudo black printing

by printing a col or dot 2 pseudo blacktq ot, X n ink,
ngEB4EI Fari gL BIUHE SO ﬁf Q@ Aoncthr G Fagd pof¥#6n

using at |east two of the color nozzles positioned. at
ox waslev Pofsition of said black dot. 12. The inkj et
recordi ng apparatus as clained inclaim1l, wherein the
at .| east one color ink discharged by the col or nozzles
of the at |east one color nozzle row of the first

nozzl e r owLgr Oripe COTKRAPQRES ridngnEpwiratagenisa dlakimed in
cyan ink, or yellow ink. 13. The inkjet recording
ARRAr 8k Us, RS &i@i med in claim1l, wherein

the color nozzles of the at least one color nozzle

row of the first nozzle row group are used to adjust a gray

balance of the monochrome image portion.

14. The inkjet recording apparatus as claimed in
claim 11, wherein

switching is performed between printing the
monochrome image using the first nozzle row group and printing
the monochrome image portion using the first nozzle row group
and the second nozzle row group dependiné on an image object

type of the monochrome image portion.

15. The inkjet recording apparatus as claimed in
claim 14, wherein

. the monochrome image portion is printed using the
first nozzle row group and the second nozzle row group in a

case where the monochrome image portion corresponds to at
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the col or nozzles of the at | east one color nozzle row
of the first nozzle row group are used to adjust a
wareyadance of the nonochronme i mage portion. BAT/IFIVE6/313044
i nkj et recording apparatus as clainmed in claim11,
wherein swtching is perfornmed between printing the
nmonochrone i mage using the38trst nozzle row group and
printing the nonochrome i mage portion using the first
1exz g @ff gr oupracdet her seddme .nozzl e row gr oup
dependi ng on an i mage obj ect type of the nonochrone
i mge portion. 15. The inkjet recordi ng apparatus as
claimed in claim14, wherein the nonochrone inage

portion is_Lgpr'gﬂgegnﬁg@gréé"@réiirfgstap@@zfakasr@av ST OUfed in

and the second nozzle row group 1 n a case where the

ponochr o i mage portion corresponds to atl east one of
C%F%Eégacggﬁ 8?ga line. 16. The inkjet recording

apparatus as clainmed in claim11, erein ip.a ca
wher e the imR KFe&8 FESESNFIYUEd 156 &Fugf’n?hﬂuﬂ?iﬁoet
sizes of the black ink and the color inks, the ink |

adjept etnlsidzopdett Rezes aek thk Hlack dakgeadt Bheecolor inks,
greater than or equal to the ink droplet sizes of the

tE&| Dik idkpletl BizE&hefi tk¢ eblackcdmdi ig apparatdistasde
claimed in

greater than or equal to the ink droplet sizes of the color

inks.

17. The inkjet recording apparatus as claimed in
claim 16, wherein

the ink droplet sizes of the color inks to be
discharged by the color nozzles are determined based on a dot

arrangement pattern of the monochrome'image portion.

18. The inkjet recording apparatus as claimed in
claim 11, wherein

a sub scanning resolutioh of the monochrome image
portion is arranged to be at least double a color image sub

scanning resolution for printing a color image portion.

'19. The inkjet recording apparatus as claimed in
claim 11, wherein

a number of scans performed by the ink head in the
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claim 16, wherein the ink droplet sizes of the color

i nks to be discharged by the color nozzles are
wdeb@rorined based on a dot arrangenent patter nPOf/JPive6/313044

nmonochronme i mage portion. 18. The inkjet recording

apparatus as clainmed in claim11l, wherein a sub

scanni ng resol ution of the3fnochronme i mage portion is

arranged to be at |east double a col or inage sub
mSTRANYAIGh ihes al et obof ofs priandeny da@peotidngi pmgeether the

portion. 19. The inkjet recording apparatus as clai ned
mbfo& A8 LhagehgbetfoR TIhemieid $eanscpest ormegk portion

the ink head’in themain scanning direction is changed

dependi on whet her the nonochrone i mage portion is

prﬁ?ﬁéﬁﬁQgr a color imge portion is printed. 20. The

i nkj et recording apparatus as clained in claim11,

wherein the color dot printed as the pseudo bl ack dot

by the second nozzle row group, through @seudo bl ack 4 i

printing i%0-afhgndelleb ﬁ%p%ﬂﬁajébéﬁﬁ’ G *4SpPack wgtee 7

printed with black ink by the first nozzle row group.
claim 11, wherein

the color dot printed as the pseudo black dot by
the second nozzle row group through pseudo black printing is
arranged to be adjacent to a black dot printed with black ink

by the first nozzle row group.



